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The goal of the Yukon Flats National Wildlife Refuge (NWR) biological program is to provide biological support for informed management. The scope of this support is limited by real world constraints such as budget and staffing. From this perspective, it is useful to document and prioritize the biological inventory, monitoring, and research projects occurring at the Yukon Flats NWR. This plan strives to do so for the next decade, 2015-2024. 
Yukon Flats NWR was created under Alaska Native Interest Lands Conservation Act (ANILCA) of 1980 [Section 302(9)(B)]. ANILCA established the following purposes for the Yukon Flats NWR:
i. to conserve fish and wildlife populations and habitats in their natural diversity including, but not limited to, canvasbacks and other migratory birds, Dall sheep, bears, moose, wolves, wolverines and other furbearers, caribou (including participation in coordinated ecological studies and management of the Porcupine and Fortymile caribou herds) and salmon;
ii. to fulfill the international treaty obligations of the United States with respect to fish and wildlife and their habitats;
iii. to provide, in a manner consistent with the purposes set forth in (1) and (2), the opportunity for continued subsistence uses by local residents; and
iv. to ensure, to the maximum extent practicable and in a manner consistent with the purposes set forth in paragraph (i), water quality and necessary water quantity within the refuge.
In addition to outlining specific management purposes for public lands under ANILCA, the intent of Congress was to:
preserve unrivaled scenic and geological values associated with natural landscapes; to provide for the maintenance of sound populations of, and habitat for, wildlife species of inestimable value to the citizens of Alaska and the Nation, including those species dependent on vast relatively undeveloped areas; to preserve in their natural state extensive unaltered arctic tundra, boreal forest, and coastal rainforest ecosystems; to protect the resources related to subsistence needs; to protect and preserve historic and archeological sites, rivers, and lands and to preserve wilderness resource values and related recreational opportunities including but not limited to hiking, canoeing, fishing, and sport hunting, within large arctic and subarctic wildlands and on free-flowing rivers; and to maintain opportunities for scientific research and undisturbed ecosystems [ANILCA Sec.101.(b)].
Yukon Flats NWR staff conducts inventory, monitoring, and research activities to support purposes of ANILCA, the National Wildlife Refuge System, and the US Fish and Wildlife Service. A Comprehensive Conservation Plan (CCP) for Yukon Flats NWR (USFWS 1987) guides Refuge management activities, which uses may be appropriate and compatible with the purposes of the Refuge, and what general management strategies will be followed. Most of the biological work listed in this Inventory and Monitoring Plan (IMP) corresponds to CCP goals and objectives as developed in the background materials for the Biological Review (Yukon Flats NWR 2009).  Occasionally, biological work is prioritized by ad-hoc, controversial, or hot-topic issues, such as a proposed wood bison release, national avian influenza surveillance, or a proposed land exchange. Other documents that guide the biological program include a Biological Review (Martin and Bertram 2013), a Fire Management Plan (USFWS 2012), a Conceptual Ecological Model (Woodward and Beever 2010, 2011), the Yukon Flats Cooperative Moose Management Plan (ADFG 2002), a Land Protection Plan (USFWS 1997), and a Fishery Management Plan (USFWS 1990). 
Specific management goals and objectives were first developed by Refuge and Regional Office Division of Planning staff in 1997 and were incorporated in the 1998 Wildlife Inventory Plan (Bertram 1998).  Management goals and objectives were revisited and revised in 2004 as the Refuge considered a land exchange with Alaska Regional Corporation Doyon Limited.  Additional management goals and objectives revisions were made again in 2009 in preparation for the 2009 Refuge Biological Review.  These latest revised management goals and objectives can be found in the background information document for the 2009 Yukon Flats NWR Biological Review (YFNWR 2009) and in this document (Appendix H).  
Historical biological work conducted on the Yukon Flats NWR can be found in a station biological bibliography, RefWorks, located on the Refuge share drive at T:\Refworks Files.  Additional background on biological work can also be found in printed station annual narratives from 1981-2002 in the Yukon Flats library (also housed at Alaska Resources Library and Information Services [ARLIS, http://www.arlis.org/] at the University of Alaska Anchorage and digitally accessible to DOI employees at ServCat, www.ecos.fws.gov/ServCat/) and in the 2009 Yukon Flats National Wildlife Refuge Biological Review Background Information (YFNWR 2009) also located in RefWorks.  Efforts will soon be underway to import all written and electronic materials related to management of the Yukon Flats Refuge including background justifications for decisions in this Inventory and Monitoring Plan to ServCat as a safeguard to preserving the information for future use by Service employees and the public. 
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In April 2012, Wildlife Biologist Bryce Lake entered biological program project information into the Planning and Reporting of Inventory and Monitoring on Refuges (PRIMR) database. At the time, this data entry was primarily a scoping effort initiated by I&M staff to test the database functionality and interface. This explains the lag in time between data entry and development of this plan. Most of the program information that was entered was from the 2009 Biological Review (Martin and Bertram 2013). In addition, several expected biological projects were included. In February 2014, Supervisory Wildlife Biologist Mark Bertram updated the PRIMR database and added more expected projects. 
In March 2014, Diane Granfors (Regional I&M coordinator) facilitated a needs assessment and IMP prioritization workshop for Yukon Flats NWR. Refuge staff  that participated in this exercise were: Jim Akaran (Wildlife Biologist), Steve Berendzen (Refuge Manager), Mark Bertram (Supervisory Wildlife Biologist), Sheila Dufford (Wildlife Biologist), Nikki Guldager (Wildlife Biologist/Pilot), Nathan Hawkaluk (Deputy Manager), Mike Hinkes (Law Enforcement/Pilot/Biologist), Delia Vargas Kretsinger (Wildlife Biologist), Bryce Lake (Wildlife Biologist), Vince Mathews (Subsistence Coordinator), Josh Rose (Aquatic Ecologist), and Mimi Thomas (Park Ranger). Other FWS staff who were present included Brian Haugen (Fire Management Officer), Anna-Marie Benson (Refuge I&M Biometrician), Tim Craig (Kanuti Supervisory Wildlife Biologist [now retired]), and Greta Burkart (Arctic NWR I&M Aquatic Ecologist). One purpose of the needs assessment was to identify and discuss priorities and threats of the Refuge natural resources. This set the stage for prioritization of survey projects to be included in the Inventory and Monitoring Plan.
To guide prioritization and selection of projects, Refuge staff used the I&M Simple Multi-Attribute Ranking Table (SMART) tool (USFWS 2014). First, staff selected among 24 criteria to evaluate each project (Appendix A); 15 criteria were selected and rated and 9 were omitted because they were deemed redundant (e.g., legal mandates), attributes that would be developed for priority surveys (e.g., sampling design, data management), or were better addressed as a constraints (budget and personnel). Each Refuge staff  developed weights for the 15 criteria then they were discussed and finalized (Appendix A), and used in the next step, project ranking. Projects were evaluated individually and scored (scale 1-2, or 1-3, or 1-4) according to each of the 15 criteria (Appendix A). Finally, a score that reflected a priority ranking was calculated for each project (Appendix B). In January 2015, Refuge biological staff met to score and rank 3 research projects and 2 surveys that had previously been combined as a single survey.
The final prioritized list of projects was then categorized as follows:
1) Selected
a. “Current” surveys that could be completed based on a 3-year average (FY 2011 – 2013) of the Refuge’s biological program budget ($125 K). We were confident that the Refuge could complete these surveys over the time span of the IMP with this level of funding adjusted annually to account for cost increases due to inflation. 
b. “Expected” new surveys that have a likely chance of being conducted during the span of an IMP because of moderate to high priority, and because the capacity to conduct the survey comes from less certain sources (e.g., from partners or through grants). 
2) Non-selected 
a. “Future” surveys that were proposed, ranked low priority, and would require additional collaborative support of the Refuge’s partners for completion. 
b. “Historic” surveys recently completed or discontinued, and therefore dropped from future consideration. 

Refuge staff estimated average annual staff time for each project, expressed as full time equivalent units (1 FTE = 2,080 hours). To convert hours to average FTE cost (annual), the PRIMR default value of $100K for an annual salary was used (i.e., 1 hour FTE=$48.08).  The average annual cost of equipment, costs, and travel for each project was calculated for current projects and estimated for future projects.  Estimation for future projects was by consultation with peers, and adjusting costs of equipment, travel, etc. by a normal amount of inflation (about 3% annually).
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[bookmark: _Ref361400852]The prioritization process identified 26 Selected Surveys to be implemented within the duration of this IMP (Table 1, Appendix B).  The 26 selected surveys include Current and Expected inventory and monitoring surveys and Current research of the following types:   Inventory (I), Cooperative Inventory (CI),  Cooperative Baseline Monitoring (CB),  Monitoring to Inform Management (M), Cooperative Monitoring to Inform Management (CM),  Research (R), and Cooperative Research (CR).  Of these, 21 surveys will be conducted using current capacity and were classified as “Current”.  An additional 5 surveys that may be implemented within the time span of this IMP were classified as “Expected”.   Section B provides a list of non-selected surveys, section C provides descriptions of each selected survey, and sections D and E provide summaries and descriptions of Expected research. 
		4
[bookmark: _Toc346280292]Table 1.  Summary of selected surveys for Yukon Flats National Wildlife Refuge.
	Survey Priority1
	Survey ID Number2
	Survey Name/(Type)3
	Survey Status4
	Mgmt. Objective Id5
	Survey Area6
	Staff Time (FTE)7
	Avg. Ann Cost (OPR)8
	Survey Timing9
	Survey Length10
	Survey Coord.11
	Protocol Status12

	1.01
	FF07RYKF00-033
	Salmon - Chandalar River salmon habitat assessment and monitoring project (CM)
	Current
	CCP A-18
CCP B-2

	Single management unit: Chandalar River
	FWS: 0.01
	$6,000 
	September/ Recurring -- every year
	2014- 2017
	Mark Bertram, Supervisory Wildlife Biologist
	Initial Survey Instructions

	1.02
	FF07RYKF00-047
	Habitat - Non-native Invasive Plant Control and Monitoring (CM)
	Current
	CCP A-21
	Multiple management units near villages
	FWS: 0.04, Other: 0.14
	$6,000 
	July to August/ 
	2011- Indefinite
	Delia Vargas Kretsinger, Wildlife Biologist
	Initial Survey Instructions

	1.03
	FF07RYKF00-034
	Habitat - Non-native Invasive Plant Survey (CM)
	Current
	CCP A-21
	Multiple management units near villages
	FWS: 0.22
	$4,000 
	June to September/ Sporadic or Ad Hoc
	2005- Indefinite
	Delia Vargas Kretsinger, Wildlife Biologist
	Initial Survey Instructions

	1.04
	FF07RYKF00-031
	Waterbird – Expanded Scoter and Scaup Survey: Boreal Alaska and Old Crow Flats, Canada (CB)
	Current
	CCP A-1
CCP B-1

	Multiple management units: Tetlin, Koyukuk, Nowitna and Kanuti NWRs, Minto Flats, wetlands west of Gulkana, Old Crow Flats, and wetlands south of Tanana Village
	FWS: 0.07
	$10,000 
	early to mid June/ Recurring -- every year
	2014- Indefinite
	Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.05
	FF07RYKF00-029
	Waterbird - Brood Production (specifically targeting Lesser Scaup) Occupancy Survey (CM)
	Current
	CCP A-3 
	Multiple management units: Wetland strata on the Yukon Flats Refuge
	FWS: 1.0
	$15,000 
	July/ Recurring -- every year
	2014- Indefinite
	Bryce Lake, Wildlife Biologist
	Initial Survey Instructions

	1.06
	FF07RYKF00-005
	Waterbird - Correlation of bird presence with habitat covariates using occupancy models (CR)
	Current
	CCP A-3 
	Multiple management units: Wetlands within a subset of elevational gradients and waterbody types on the Refuge
	FWS: 1.0
	$5,000 
	June/ Sporadic or Ad Hoc
	2009- TBD
	Nikki Guldager, Wildlife Biologist/Pilot, Bryce Lake, Wildlife Biologist
	Initial Survey Instructions

	1.07
	FF07RYKF00-023
	Climate - Monitor snow depth on Yukon Flats using aerial markers (CM)
	Current
	BiolRev
High #3 
	Multiple management units: 3 snowmarkers across the Refuge
	FWS: 0.02
	$2,000 
	November-May/ Sporadic or Ad Hoc
	1998- Indefinite
	Daniel Fisher, Hydrologist, Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.08
	FF07RYKF00-020
	Habitat - Wetland Inventory and Classification (CR)
	Current
	CCP A-6
BiolRev High#1#3
	Multiple management units: The study area was delineated to include most wetlands within and adjacent to Yukon Flats.
	FWS: 0.15
	$2,000 
	June to September/ Recurring -- every year
	2008- Indefinite
	Lesleigh Anderson, Research Biologist, Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.09
	FF07RYKF00-026
	Waterbird - Scoter/Scaup Population Monitoring (CM)
	Current
	CCP A-1
CCP B-1
	Entire station
	FWS: 0.15
	$7,300 
	Early June/ Recurring -- every year
	2001- Indefinite
	Nikki Guldager, Wildlife Biologist/Pilot
	 Initial Survey Instructions

	1.10
	FF07RYKF00-032
	Habitat - Quantification of willow habitats on the Yukon Flats NWR (Mapping and Browse Survey) (CR)
	Current
	CCP A-12
CCP A-22
CCP C-3
	Entire station
	FWS: 0.43
	$71,000 
	March/ Sporadic or Ad Hoc
	2013- 2015
	Delia Vargas Kretsinger, Wildlife Biologist
	Initial Survey Instructions

	1.11
	FF07RYKF00-039
	Raptor - Bald Eagle Nest Survey (CB)
	Current
	CCP A-4
	Multiple management units: Black River, Sheenjek River, Porcupine River
	FWS: 0.04
	$3,375 
	May to July/ Recurring -- every year
	2014- Indefinite
	Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.12
	FF07RYKF00-007
	Soils mapping of the Yukon Flats Basin  (CI)
	Current
	BioRev
High#4
	Entire station
	FWS: 0.01
	$50,000 
	June to September/ Sporadic or Ad Hoc
	2010- 2015
	Mark Bertram, Supervisory Wildlife Biologist Nathan Roth, Soils Scientist
	Initial Survey Instructions

	1.13
	FF07RYKF00-042
	Invasive plants and community attitudes  (CI)
	Current
	CCP A-21
	Entire station
	FWS: 0.01
	$2,000 
	June to August/ Sporadic or Ad Hoc
	2014- 2018
	Delia Vargas Kretsinger, Wildlife Biologist
	Initial Survey Instructions

	1.14
	FF07RYKF00-043
	Habitat - Coarse Woody Debris (CR)
	Current
	BiolRev High#3
	Multiple management units: Dall, Preacher, Christian, Black, Yukon Rivers
	FWS: 0.25
	$6,000 
	June to September/ Sporadic or Ad Hoc
	2014- 2018
	Josh Rose, Aquatic Ecologist Ellen Wohl, Aquatic Ecologist
	Initial Survey Instructions

	1.15
	FF07RYKF00-017
	Waterbird - Trumpeter Swan Breeding Population Survey (CM)
	Current
	CCP A-1
CCP A-4
	Entire station
	FWS: 0.07
	$11,600 
	August, September every five years (2010, 2015, ...)/ Recurring -- every five years
	1968- Indefinite
	Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.16
	FF07RYKF00-030
	Waterbird - Loon Population Monitoring (M)
	Current
	CCP A-4
	Entire station
	FWS: 0.03
	$3,375 
	early to mid August/ Recurring -- every year
	2001- Indefinite
	Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.17
	FF07RYKF00-022
	Moose population monitoring-Western Yukon Flats (CM)
	Current
	CCP A-10
	Multiple management units: Alaska Game Management Unit 25D West, Western Yukon Flats NWR
	FWS: 0.27, Other: 0.02
	$25,000 
	October/November/March/ Recurring -- every year
	1999- Indefinite
	Bryce Lake, Wildlife Biologist /Mark Bertram
	Initial Survey Instructions

	1.18

	FF07RYKF00-011
	Moose population monitoring-Eastern Yukon Flats (CM)
	Current
	CCP A-10
	Multiple management units: GMU 25D East, Eastern Yukon Flats
	FWS: 0.02
	$5,000 
	October/November/ Sporadic or Ad Hoc
	1999- Indefinite
	Jason Caikoski, Wildlife Biologist
	Initial Survey Instructions

	1.19
	FF07RYKF00-010
	Moose - Monitoring demographics of a low density moose population on the Yukon Flats (CM)
	Current
	CCP A-10
CCP A-11
	Multiple management units: Western Yukon Flats
	FWS: 0.42
	$29,000 
	Twice per month, all year; Once per day, May-June/ Recurring -- every year
	2012- Indefinite
	Mike Hinkes, Wildlife Biologist/Pilot, Bryce Lake, , Wildlife Biologist Mark Bertram, Supervisory Wildlife Biologist
	Initial Survey Instructions

	1.20
	FF07RYKF00-025
	Sheep - Dall Sheep Population Survey (CM)
	Current
	CCP A-17
	Multiple management units: White Mountain-Tanana Hills sheep management areas, including Mount Schatka, Victoria Mountain, Limestone Ridge, Limestone Peak, Rocky Mountain, Cache Mountain and Mount Prindle.
	FWS: 0.01
	$2,000 
	Late July/Early August/ Recurring -- every year
	1970- Indefinite
	Mark Bertram, Supervisory Wildlife Biologist /Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions

	1.21
	FF07RYKF00-035
	Wood frog monitoring (CB)
	Current
	BiolRev
High #2, 3, 5
	Multiple management units: Discrete wetland complexes across the Refuge
	FWS: 0.08
	$4,000 
	May thru September/ Recurring -- every year
	2011- TBD
	Mark Bertram,Supervisory Wildlife Biologist
	Initial Survey Instructions

	2.01
	FF07RYKF00-041
	Furbearers and Snow - Monitoring using trail cams (M)
	Expected
	CCP Biol Rev High #3
	Entire station
	FWS: 1.0
	$25,000 
	September to April/ Recurring -- every year
	2014- Indefinite
	Bryce Lake, Wildlife Biologist
	Initial Survey Instructions

	2.02
	FF07RYKF00-021
	Water - Water quality monitoring (Beaver Ck, Birch Ck, others) (M)
	Expected
	CCP D-1
	Multiple management units: Beaver Creek, Birch Creek
	FWS: 0.07
	$2,000 
	May to September/ Sporadic or Ad Hoc
	2006- Indefinite
	Mark Bertram, Supervisory Wildlife Biologist
	Initial Survey Instructions

	2.03
	FF07RYKF00-036
	Water - Study of lake breech dynamics (I)
	Expected
	Biol Rev High #2, 3,5

	Multiple breech lakes situated in the southcentral Yukon Flats Basin
	FWS: 0.07
	$10,000 
	June to August/ Sporadic or Ad Hoc
	2016- Indefinite
	Mark Bertram, Supervisory Wildlife Biologist
	Initial Survey Instructions

	2.04
	FF07RYKF00-048
	Native Plant Survey (CI)
	Expected
	CCP A-20
	Multiple management units: Including forested dune and basaltic habitats and habitat types such as wetlands that are typically under-sampled throughout interior Alaska
	FWS: 0.42
	$39,000 
	June to August/ Sporadic or Ad Hoc
	2007- Indefinite
	Delia Vargas Kretsinger, Wildlife Biologist
	Initial Survey Instructions

	2.05
	FF07RYKF00-049
	Beaver Cache Survey (CB)
	Expected
	CCP A-16
	Multiple management units: 4 strata of high lake densities
	0.05
	$4,500
	September to October
	2015-Indefinite
	Nikki Guldager, Wildlife Biologist/Pilot
	Initial Survey Instructions



1 The rank for each survey listed in order of priority:  1.xx - Current surveys, 2.xx - Expected surveys.
2 A unique identification number consisting of refuge code-computer assigned sequential number. Refuge code comes from the FBMS cost center identifier.
3 PRIMR code for survey type in parentheses. These are:  Inventory (I), Cooperative Inventory (CI), Cooperative Baseline Monitoring (CB), Monitoring to Inform Management (M), Cooperative Monitoring to Inform Management (CM), and Cooperative Research (CR).
4 Surveys selected for the timespan of this IMP (i.e., Current, Expected). 
5 CCP A-1 refers to Comprehensive Conservation Plan goal A, objective 1, using CCP step down Refuge Management Goals and Objectives (Appendix H); BiolRev High#3 cross references Biological Review high priority number 3 in the 2009 Station Biological Review priority projects. Priority numbers reference a suite of possible projects in a broader priority category. 
6 Station management unit names, entire station, or names of other landscape units included in survey. 
7 Estimates of Service (FWS) and non-Service (Other) staff time needed to complete the survey (1 work year = 2080 hours = 1 FTE). 
8 Average annual operations costs for conducting the survey (e.g., equipment, contracts, travel) not including staff time. 
9 Timing and frequency of survey field activities. 
10 The years during which the survey has been or will be conducted. 
11 Name and title of the Survey Coordinator for each survey. 
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Two surveys were not selected for implementation and were classified as “Future”.  Due to potential oil and and gas development and the relationship of wood bison to the ESA, it is unlikely wood bison will be released within the Yukon Flats in the near future.   In the past the methods used by our partners to collect wildlife harvest survey data have been unreliable and are in need of revision.  Twelve additional surveys were classified as “Historic” and were dropped from future consideration by staff consensus because they were completed or were no longer considered a Refuge priority.
Future (in order of priority)
· Reevaluate wood bison forage habitat potential in the Yukon Flats
· Yukon Flats wildlife harvest survey 

Historic 
· Black bear population estimation (completed)
· Effects of climate change on the Yukon River Basin (completed)
· Fish habitat assessment in the Yukon Flats (completed)
· Population structure of early successional shrub communities on the Yukon River in relation to moose herbivory (completed)
· SPOT Imagery Acquisition (completed)
· Moose browse estimates and browse removal for the western Yukon Flats (completed)
· Rusty blackbird breeding, habitat, and foraging ecology (completed)
· Dall sheep movement in the White Mountains/Tanana Hills (completed)
· Avian influenza monitoring (no longer a National FWS priority)
· Climate change on boreal wetlands (completed) 
· Lesser scaup body condition in the boreal forest (completed)
· Wolf kill rates on moose (completed)


[bookmark: _Toc435434769]Narratives of Selected Surveys 
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	Can be conducted with current Refuge Capacity
1.01 Salmon - Chandalar River salmon habitat assessment and monitoring project (FF07RYKF00-033))

1) What is the population or attribute of interest, what will be measured, and when?
Waters in critical spawning areas in the upper Chandalar River will be assessed for physical and chemical attributes (water temp, DO, pH, conductivity, and turbidity) (fresh water seeps) that are likely contributing to the quality of the spawning areas for chinook and chum salmon. Water quality measures are currently collected by the Venetie Village from June through September and will continue on an annual basis.  Additional research will be performed during fall 2015 and 2016 to develop protocols for the collection and use of aerial and remotely sensed imagery for assessing seep distributions and site specific habitat measures.  The recollection frequency of this imagery and local habitat measures will be determined based upon recommendations from the research group.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This survey is supported by objectives A-18 and B-2 in the Interim Refuge Management Goals and Objectives (Appendix H).  Additionally,  the target species for the survey is identified by the FWS Alaska region as a priority species specific to the Northwest Boreal LCC. 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
The fall chum salmon population in the Chandalar River watershed is the largest chum salmon stock in the Yukon River drainage and supports subsistence users throughout the drainage. Anecdotal data suggest that this historically strong run of salmon has been declining, perhaps from changing climate impacts to water.  Upriver mining development is also of concern for this stock; therefore, establishing baseline water quality habitat measures is a high priority.  Data collected in this project will be used to inform Refuge and Subsistence Fisheries Office action should significant changes in population occur.  Water quality monitoring will be performed annually by the Venetie Native Village and the data will be provided to the Refuge and Yukon River Inter-Tribal Watershed Council on an annual basis for storage and analysis. The state has well established thresholds for anadromous waters that will be used as decision crieteria for Refuge action.  Aerial and remotely sensed imagery will be collected at an interval based on the research group recommendations and the needs of the Refuge and Region 7 Yukon River Subsistence Fisheries Office
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Collaborators include Fairbanks Fish and Wildlife Field Office, University of Alaska Fairbanks, and Venetie Native Village.  Region 7 Inventory and Monitoring contributed additional funding.
5) Protocol status? 
The Refuge has initial survey instructions for this survey.

1.02: Non-native Invasive Plant Control and Monitoring (FF07RYKF00-047)
1) What is the population or attribute of interest, what will be measured, and when?
Crews measure the following attributes to assess effectiveness of the previous year(s) treatment: species composition, frequency, cover, stem density and in 2014 we mapped the extent of select infestations which will allow us to better monitor if treatments are having any effect on size and extent of the infestations. Surveys, control and monitoring in Fort Yukon occur twice a year (typically in mid-July and early August).

In 2014 survey crews documented white sweetclover (Melilotus albus) infestations in both Birch Creek Village and Stevens Village so we will be assessing the possibility of future control/monitoring work in those communities. We will be monitoring other non-native invasive species when they occur in other areas, including Creeping Thistle (Cirsium arvense), documented and eradicated in Stevens Village in 2011.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
Monitoring non-native invasive plant populations supports refuge purposes, to conserve fish and wildlife populations and habitats in their natural diversity. Invasive monitoring is further supported by objective A-21 (develop invasive plant species monitoring plan) in the Interim Refuge Management Goals and Objectives (Appendix H).  
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
It is important to conduct monitoring surveys to assess the trends of invasive plant populations to determine the effectiveness of management methods (control treatments) or species’ invasiveness and to detect new invasive plant species/populations. Survey results from monitoring and control activities are used to inform refuge management decisions in an adaptive manner. If a survey resulted in identification of a highly invasive plant (e.g. aquatic invasive Elodea spp.) which posed a serious threat to native wildlife, habitats, plants or subsistence uses, it would likely trigger additional surveys as well as an environmental analysis (NEPA) to evaluate the best method for eliminating the invasive plant. In the case of the aquatic invasive Elodea, the threshold value for comparison would be total elimination of the plant (assessed using a metric of occurrence).
4) Is this a cooperative survey? If so, what partners are involved in the survey?
The refuge has been working with Fairbanks Soil and Water Conservation District, Gwichyaa Zhee Gwich'in Village Council and contractors for Department of Defense contractors to control and monitor select white sweetclover (Melilotus albus) infestations in Fort Yukon over the last few years. 
5) Protocol status?
The Refuge has initial survey instructions for this survey.



1.03: Habitat - Non-native Invasive Plant Survey (FF07RYKF00-034)
1) What is the population or attribute of interest, what will be measured, and when?
This survey assesses the identity, abundance, and distribution of non-native invasive terrestrial and aquatic plants in and adjacent to the Yukon Flats Refuge. Annual surveys, performed intermittently during the growing season between June and September, focus primarily at potential invasive plant entry points including villages, boat landings, floatplane accessible lakes, winter trails, areas with previous fire suppression, Native allotments, fish camps, FWS and other research camps, and Yukon River mainstem gravelbar habitats. The survey is frequently coupled with the survey of native plant species.
In any given year, the area surveyed is small (one community) due to the number of villages within or adjacent to the Refuge’s exterior boundary, the many river miles that need to be surveyed (Yukon and Beaver and Birch Creek), lack of staff, high costs of transportation, and limited funds for survey support. We conduct outreach in each community we visit. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other? 
Monitoring non-native invasive plant populations supports refuge purposes to conserve fish and wildlife populations and habitats in their natural diversity and to fulfill the international treaty obligations.  Invasive monitoring is further supported by objective A-21 (develop invasive plant species monitoring plan) in the Interim Refuge Management Goals and Objectives (Appendix H).  Non-native invasive plant surveys furthers the National Wildlife Refuge System mission and the Refuge Improvement Act of 1997 to maintain biological diversity and integrity of plant communities. 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
It is important to conduct invasive plant surveys to assess the status of invasive plant populations (e.g. location, distribution, and abundance), to identify areas free of invasive plants, and to detect new invasive plant species/populations before they become established. Four of seven villages within the exterior boundaries of the refuge have been found to have non-native plants including white sweetclover which is ranked highly invasive in the State of Alaska.  
Survey results can be used to assess the relative risk of invasive plant species/populations and prioritize work to determine appropriate methods for eradication, suppression, containment or restoration. If the plant species encountered is deemed highly invasive and a threat to natural resources, an action may be the development of an integrated pest management plan along with a formal environmental analysis to determine the appropriate control/eradication method that minimized environmental risk. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Refuge staff have conducted non-native plant surveys with various collaborators including the BLM, University of Alaska Natural Heritage Program, and more recently with the Fairbanks Soil and Water Conservation District. 
5) Protocol status?
The Refuge has initial survey instructions for this survey.

1.04: Waterbird – Expanded Scoter and Scaup Survey: Boreal Alaska and Old Crow Flats, Canada (FF07RYKF00-031)
1) What is the population or attribute of interest, what will be measured, and when?
This study is an inventory of breeding habitat for White-winged Scoter and Lesser Scaup in Interior Alaska, conducted in June. It is an aerial transect survey to identify breeding habitats within Tetlin, Koyukuk, Nowitna and Kanuti NWRs, Minto Flats, wetlands west of Gulkana, Old Crow Flats, and wetlands south of Tanana Village.
The biological planning phase includes: 1) identifying expected breeding areas of White-winged Scoters from past survey efforts, and 2) designing and implementing a properly timed population inventory of breeding areas throughout the scoter’s range. Inventory surveys are phased, and are conducted annually until the entire area of interest is covered. The monitoring phase will also include annual surveys. All surveys are conducted in early June.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
White-winged Scoter and Lesser Scaup are Region 7 priority species, and focal species for MBM. This project is supported by objectives A-1 (annually monitor breeding populations of waterfowl) and B-1 (expand/improve migratory bird data collection) in the Interim Refuge Management Goals and Objectives (Appendix H).  
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
White-winged Scoters were selected as a regional priority and focal species in R7 due to their 1) suspected population decline and contracted breeding range, 2) popularity as a subsistence species on their breeding grounds, and 3) breeding range being restricted to northern boreal wetlands. They are a potential surrogate for Arctic systems, which are sensitive to climate change. Scoters are the least studied of North American waterfowl, and little is known of their life history, ecology, and distribution.  Lesser Scaup were also selected as a R7 priority species and may be a surrogate for the mosaic of large, permanent boreal wetlands underlain by permafrost that predominate the Yukon Flats Basin.  These surveys will also complement future efforts to build a R7 conservation framework for lesser scaup and white-winged scoter and will include:  1) developing coarse-scale, spatially explicit habitat models to predict White-winged Scoter and Lesser Scaup breeding distributions in other areas of Alaska and Boreal Canada, 2) testing model predictions by inventorying select additional areas with predicted densities, 3) iteratively improving habitat models with additional inventory data, and 4) designing a habitat-based monitoring protocol with population-level inference for Alaska and Boreal Canada.  
Models depicting expected distribution and densities of White-winged Scoters and Lesser Scaup will inform land based decisions at multiple Alaska Refuges such as proposed land trades, realty purchases of in-holdings, protection of key areas from access routes and roads, etc.  At the continental scale, information will contribute to setting species specific population and harvest objectives.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Yes. Migratory Bird Management are collaborators.  Regional I&M provides financial support.
5) Protocol status?
The Refuge has initial survey instructions for this survey.

1.05: Waterbird - Brood Production (targeting Lesser Scaup) Occupancy Survey (FF07RYKF00-029)
1) What is the population or attribute of interest, what will be measured, and when?
Estimated total duckling abundance (targeting Lesser Scaup) for sampled wetlands on the Yukon Flats Refuge, annual survey in July. Relate abundance and occupancy of wetlands to landscape covariates, such as habitat type. This survey differs from past efforts to survey duck broods in that it uses methods that account for imperfect detectability.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This survey supports objective A-3 (identify and quantify factors which influence waterfowl production) in the Interim Refuge Management Goals and Objectives (Appendix H).  
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Yukon Flats National Wildlife Refuge (YFNWR) encompasses approximately 36,400 km2 of boreal forest habitat in central Alaska. This habitat is interspersed with numerous wetlands that provide important habitat for breeding ducks including species of concern like Northern pintail (Anas acuta), lesser scaup (Aythya affinis), and black scoter (Melanitta nigra). These species have experienced substantial population declines over the last 30 years and represent a broad cross-section of life-history strategies. The United States Fish and Wildlife Service is responsible for management of these species and YFNWR count surveys of broods (i.e., groups of flightless, young-of-the-year ducks) late in the breeding season can provide useful information about relationships between reproductive success and habitat conditions (Cowardin and Blohm 1992). Although single-visit brood surveys have been conducted at YFNWR in the past, there is currently no survey of brood abundance on the refuge that allows annual estimation of abundance corrected for detection rate. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Ducks Unlimited 

5) Protocol status?
The Refuge has initial survey instructions for this survey.


1.06: Waterbird - Correlation of bird presence with habitat covariates using occupancy models (FF07RYKF00-005)
1) What is the population or attribute of interest, what will be measured, and when?
Waterbird-wetland relationships within a subset of elevational gradients and wetland types on the Refuge. Specifically, occupancy or abundance of ducks and other waterbirds in relation to habitat, such as wetland shoreline complexity, history of water loss, water chemistry, etc. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This survey is supports objective A-3 (identify and quantify factors which influence waterfowl production) in the Interim Refuge Management Goals and Objectives (Appendix H).  
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Establishment of the Yukon Flats National Wildlife Refuge was based on the recognition that the tens of thousands of wetlands that occur across this broad, flat region of the Yukon River are critically important to a diversity of waterbirds (James G. King, pers. comm.). Recently, attention has been devoted to better understanding the hydrology of wetlands on the Refuge, providing the opportunity to link waterbird presence with wetland habitat, characterized by water chemistry. Such an effort is a priority of the recently completed Yukon Flats NWR biological review. Previously, Heglund (1992) and Heglund et al (1994) assessed relationships between habitat and waterbird counts, however sampling was spatially restricted and analyses did not account for inadequate detection of waterbirds. Relating habitat characteristics to species survey data is biased by the inability to always detect a species when present. Advances in models of species occupancy (MacKenzie et al. 2002), which explicitly account for species detection by using replicate surveys, provide the opportunity to conduct a more rigorous and unbiased assessment of wetland and waterbird habitat relationships. Additionally, random sampling design on the landscape will allow for extrapolation of results in space and time, making the data applicable to management issues as they arise, such as exchanges of land.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
USGS
5) Protocol status?
The Refuge has initial survey instructions for this survey.



1.07: Climate - Monitor snow depth on Yukon Flats using aerial markers (FF07RYKF00-023)
1) What is the population or attribute of interest, what will be measured, and when?
Snow depth is monitored using snowmarkers (8-foot metal post with foot markers) at 3 dispersed sites across the Yukon Flats Refuge (Vunzik Lake, Graphite Lake, South of Beaver), November-May. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This survey is identified as a high priority activity (priority #3, investigate hydrology and wetland dynamics) per the Yukon Flats Biological Review.  The objective of the survey is to provide information on winter severity conditions that can be used to understand wildlife population trends and habitat use.
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Snow markers provide information on winter severity that is necessary to understand wildlife population trends and habitat use related to snow depth. Information is also valuable for monitoring long-term weather trends and hydrology that may be affected by climate change, as well as for predicting severity of fire seasons. Snow data are baseline information that aids in understanding ecosystem processes and contributes at both a local and statewide understanding, such as to forecast spring flood risk.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Yes. NRCS
5) Protocol status?
The Refuge has initial survey instructions for this survey.



1.08: Habitat - Wetland Inventory and Classification (FF07RYKF00-020)
1) What is the population or attribute of interest, what will be measured, and when?
Previous and ongoing research conducted on the Refuge indicate that wetland chemistry and hydrological connectivity are attributes  of importance to developing a wetlands classification system across the Yukon Flats. The study area  includes most wetlands within and adjacent to Refuge. An output of the long term wetland inventory will be a classification system which will be developed using 018 isotope and vegetation measures.  It is expected that the classification system will be modified over the long term as additional wetlands are inventoried.  
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This inventory is identified as a high priority activity (priorities #1, inventory and classify wetlands and #3, investigate hydrology and wetlands dynamics) per the Yukon Flats Biological Review and also supports objective A-6 (improve data collection of waterfowl habitat) in the Interim Refuge Management Goals and Objectives (Appendix H).  
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Yukon Flats is a uniquely diverse wetland system relative to other areas in interior Alaska. Previous work has identified a wide range of wetland conditions from freshwater herb bogs (ombrotrophic, low nutrient concentrations, few aquatic plants, and narrow littoral zones with a quick transition to terrestrial forest communities) to brackish sedge marshes (high nutrient concentrations, extensive aquatic plant communities, extensive littoral zones with gradual transitions to sweeping meadows), to the unique “trona” alkali wetlands (milky white, highly eutrophic and brackish wetlands void of aquatic vegetation, with adjacent deposits of sodium bicarbonate and meadow vegetation dominated by species adapted to such conditions) (Heglund 1992). This range of wetland conditions provides diverse habitats with varying importance to different species at different times of year.
Documenting and mapping these different wetland types is critical to identifying biologically important, rare, or threatened habitats. This inventory and mapping project is the first step in landscape scale waterbird habitat work and in defining the ecological roles of these wetlands. Wetland inventory and mapping products will be used to determine bird habitat associations and to extrapolate wetland bird habitat information to the Refuge scale. 
Knowledge of the distribution of these habitats and their ecological roles will be critical to making informed management decisions, such as realty transactions, land trades, access requests, fire management decisions, etc. Information will also be used as a baseline for detecting and documenting future wetland change.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
USGS
5) Protocol status? 
The Refuge has initial survey instructions for this survey.

1.09: Waterbird - Scoter/Scaup Population Monitoring (FF07RYKF00-026)
1) What is the population or attribute of interest, what will be measured, and when?
A subsample of the Yukon Flats Scoter/Scaup population will be annually monitored in early June using an aerial transect survey, to obtain a population index based on indicated breeding pairs and non-breeders.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This survey supports objectives A-1(annually monitor breeding populations of waterfowl)  and B-1(expand/improve migratory bird data collection) in the Interim Refuge Management Goals and Objectives (Appendix H).
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
White-winged Scoters are the least studied of North American waterfowl, and little is known of their life history, ecology, and distribution. Additionally, a gradual decline in scoter populations has been documented (Mallek and Groves 2007). An annual scoter survey was initiated by Migratory Bird Management in 2000, with initial efforts (2000 – 2002) including within year replicates to assess temporal variability in estimates and distribution, and to identify optimum survey timing (Mallek 2002). 

Scaup are of interest to the Refuge because of their declining population trends, coupled with the importance of Yukon Flats as breeding grounds for the population (USFWS 1987). Diving duck populations are not well estimated with the Continental waterfowl surveys (Mallek and Groves 2007) because it is timed to maximize detection of dabbling ducks. Beginning in 2002, Scaup were included in annual Scoter surveys. By including Scaup in the Scoter survey we are able to monitor Scaup populations at the appropriate time at no added cost or effort.

Annual surveys provide species population estimates, and information on species distribution across the landscape of Yukon Flats. Additionally, location information can be analyzed relative to habitat characteristics and wetland type to understand habitat relationships and better predict distribution across the landscape. Population monitoring allows us to detect declines in trust species. Habitat information helps us to understand the value of our different wetlands to trust species, which aids in making informed management decisions, especially those related to realty transactions, access requests, and climate change. The Refuge is enormous, and future management issues are unpredictable in where and how big their footprint of impact will be on the landscape. This underlines the importance of having landscape scale information to provide flexibility for response to future unforeseen issues.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
MBM originally designed this survey in 2001.  The Refuge took over the survey in 2006.

5) Protocol status?
The Refuge has initial survey instructions for this survey..


1.10: Habitat - Quantification of willow habitats on the Yukon Flats NWR (Mapping and Browse Survey) (FF07RYKF00-032)
1) What is the population or attribute of interest, what will be measured, and when?
The population of interest is browse shrub and tree species (primarily willow) located in late winter moose habitats (riparian, lowland and uplands) within or adjacent to the Yukon Flats and Koyukuk NWR. The attributes of interest include indices of browse production and browse removal. The attributes that will be measured include species composition, shrub abundance (number of plants and shrub density by species), shrub height, and number of current annual growth (CAG) twigs, diameter measurements at base of CAG and at point of browse. Surveys occur during late winter (March) while plants are still dormant.

We will also document the spatial distribution of willows in Yukon Flats and the Koyukuk basins which have markedly different moose densities (Yukon Flats – low and Koyukuk – high moose densities). Willow communities and non-willow vegetation will be mapped from the air during the growing season (June to mid-August), and where possible willow will be identified to species and height estimated. A subset of the aerially mapped vegetation polygons will be ground-truthed to verify species composition and height. Willow stands will also be characterized to assess browse availability which may serve to further refine the map of willow presence. This is described in the moose browse project write-up (FF07RYKF00-012, historic research). Both aerial and ground data are being used to refine a Landsat imagery-derived spatially explicit model of low to high probability of willow occurrence.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objectives A-12 (conduct moose habitat assessment), A-22 (develop landcover maps), C-2 (conduct studies to identify factors that influence moose production), and C-3 (conduct moose habitat assessment) in the Interim Refuge Management Goals and Objectives (Appendix H). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Moose are a primary subsistence resource for Yukon Flats residents. The moose population density on the western Yukon Flats is one of the lowest in interior Alaska. Although predation by wolves and bears, other natural mortality, and harvest of moose contribute to maintaining this population at a low density, it is not clear if other factors such as habitat are contributing as well. One of the objectives of the Moose Management Plan (ADFG 2002) is to double the number of moose by reducing the number of predators, yet without baseline moose browse production, quality, and use data, it would be difficult to assess if the habitat could sustain a higher moose population
A mapping component will inform conservation delivery regarding population and harvest objectives, habitat objectives and areas for habitat manipulation (identified in Wildland Fire Decision Support System and/or by communities initiating biomass energy projects), evaluation of proposed land exchanges and acquisitions, and evaluation of proposed developments to avoid effects on sensitive moose habitats. Spatially explicit willow forage maps will also provide products required to inform LANDFIRE, stratify moose habitats and contribute to larger vegetation and moose habitat modeling efforts that are also being applied to the Koyukuk NWR. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This is a cooperative effort with Koyukuk NWR, USGS EROS, and Alaska Department of Fish and Game.
5) Protocol status?
 The Refuge has initial survey instructions for this survey.


1.11: Raptor - Bald Eagle Nest Survey (FF07RYKF00-039)
1) What is the population or attribute of interest, what will be measured, and when?
Nests for bald eagles and stick-nesting birds will be located and monitored for activity after nest initiation, and again within the same year to determine nest success/productivity. Known nests will be monitored annually, and new potential habitat will be surveyed annually as part of the inventory. Additionally, the lower Chandalar River will be surveyed during fall to determine its status as a foraging/staging site. Nest occupancy surveys are flown annually in early to mid-May. Occupied nests are revisited to determine presence and number of chicks present in mid – late July (productivity survey).
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
Conservation of migratory birds is a purpose of the Refuge. The survey supports objective A-4 (improve migratory data species data collection) in the Interim Refuge Management Goals and Objectives (Appendix H), and provisions of the Bald and Golden Eagle Protection Act (1940).
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Federal law (Federal Register: 50 Part 22) requires permits to disturb bald eagle nests. As management activities arise, such as requests for right-of-ways, special use permits, mining activities, land exchanges, etc., we are required to protect nests (active and inactive) and foraging sites. Currently, we do not have data to properly support such actions. Acquiring a database of active and inactive nests, and foraging sites (note that foraging sites sustain nesting activities), may provide an ability to streamline the permitting process and mitigate impacts from requested management activities.  Establishing baseline information on bald eagle productivity is important and can be used to assess disturbance activities. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Similar efforts are conducted on Tetlin, Kanuti, Koyukuk, Nowitna, and Innoko Refuges.  Division of Migratory Bird Management and Region 7 Inventory and Monitoring are also assisting in a separate effort to build a raptor location database for all survey participants.

5) Protocol status?
The Refuge has initial survey instructions for this survey.



1.12: Soils mapping of the Yukon Flats Basin (FF07RYKF00-007)
1) What is the population or attribute of interest, what will be measured, and when?
This survey will characterize soils of the Yukon Flats by collecting data on soils, vegetation, landforms, and surface hydrology. Data will be collected annually from June through September and cataloged in a GIS layer. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports high priority #4 (develop a soil map) identified in the Yukon Flats Biological Program Review, which called for the development of a soils map.   This survey also supports objective F-3 (document and preserve habitats that support rare and unique plants) in the Interim Refuge Management Goals and Objectives (Appendix H).
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Mapped baseline soil data layers will delineate the  physical and chemical soil properties across the Yukon Flats landscape. This information will be useful to private land owners for development uses, access issues, and other management needs. This information will form a base layer for biological project planning. Soil surveys will provide useful information about the general nature of Yukon Flat’s geology, vegetation and climate, will be valuable in analyzing companion biological data sets that include habitat characteristics, and will assist in developing permafrost mapping products. These baseline soil measures will contribute to our understanding of hydrology, vegetation composition, and assist in documenting future changes to the landscape from climate change. Fine scale mapping products will be produced by NRCS at the conclusion of this project.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
NRCS
5) Protocol status?
NRCS will follow established protocols that have been tested nation wide and developed over the past decades.



1.13: Invasive plants and community attitudes (FF07RYKF00-042)
1) What is the population or attribute of interest, what will be measured, and when?
The specific objectives of this project are to:  a) Document and analyze indigenous knowledge. Conduct focus groups and individual semi-structured interviews with community members living in Fort Yukon, Birch Creek Village, and Venetie. Interviews will occur spring/summer 2015 to collect ecological field data;  b) Create ecosystem services provisioning maps (2016);  c) Collect field data using Modified-Whittaker plots (Stohlgren et al. 1995) which capture plant diversity, species richness, and wildlife presence (i.e. scat) by utilizing a nested plot approach of multiple sampled spatial scales at 1m², and 100m² subplots within a 1,000m² main plot. Focal species: Elodea spp. and Melilotus albus – white sweetclover invasive species. Data collection will occur between June and August 2015 or 2016;  d) Develop invasive species risk assessment models using field data derived from Alaska Exotic Plants Information Clearinghouse statewide invasive species database and Landsat and MODIS satellite imagery to assist in modeling current suitable habitat and future changes in habitat suitability for ecosystem services and problematic invasive species in the Refuge and at the broader landscape scale (2014-2015).
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-21 (develop invasive species monitoring plan) in the Interim Refuge Management Goals and Objectives (Appendix H). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
This project will serve to increase natural resource sustainability and improve rural livelihoods through a novel framework for addressing community-based conservation efforts in rural regions with mounting anthropogenic pressures. Alaska is one of the fastest warming places on the planet, and regional-scale disruptions of environmental processes through disturbance drivers like invasive species are known to negatively affect Native Alaskans, thus holding major implications for regional biosecurity and local subsistence livelihoods. With Alaska increasingly plagued by an array of high profile, aggressive invasive species, assessing the risks posed by invasive species to an array of ecosystem services (i.e., the benefits humans receive from natural systems and environments) is critical for resource management and conservation at the local and landscape scale.

Survey results and risk assessment maps will inform future inventory and monitoring efforts for invasive species, and may identify communities in need of environmental outreach with respect to invasive species. Detection of Elodea species in wetlands would require an immediate and rapid response, but would first require the refuge to undergo NEPA to analyze the alternatives to chemically treating the infestation(s).
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This is a cooperative project between FWS Yukon Flats NWR and University of Colorado, Fort Collins.
5) Protocol status?
The Refuge has initial survey instructions for this survey.

1.14: Habitat - Coarse Woody Debris (FF07RYKF00-043)
1) What is the population or attribute of interest, what will be measured, and when?
This project seeks to quantify the  channel geometry, instream wood load, wood load, soil moisture, log jam location and residence time, and 14C samples from the active layer in boreal river systems across multiple stream orders.  Measures will be collected from 2014 to 2016 in both summer and winter months.  Sampling will occur along the Yukon River, Dall River, Chandalar River, and Preacher Creek.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports high priority #3 identified in the Yukon Flats Biological Program Review  and objective A-26 (national and regional Service objectives to investigate potential impacts of climate change) in the Interim Refuge Management Goals and Objectives (Appendix H).  
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
While numerous studies identify the importance of in-stream wood on channel morphology and as fish habitat, the majority of these studies are from lower order streams or on heavily managed river systems and may not reflect the large order, unmanaged river system of the boreal forest. The presence of unmanaged rivers spanning several orders of magnitude in scale on the Yukon Flats provides a unique opportunity for comparisons among these rivers.
Eighteen species of fish are present in the refuge, including chinook, chum and coho salmon, and whitefish species. Many of the tributaries to the Yukon provide spawning habitat for salmon and other fish such as whitefish species, which utilize floodplain habitat. Seven Athabaskan villages exist within the refuge, and these people continue to hunt and fish a variety of species that rely on rivers and floodplains for habitat.  
Local residents have asked whether the logjams on some of the rivers in the region could be removed to facilitate greater mobility via boat along river corridors (Joshua Rose, USFWS, pers. comm., 2014). Because there is currently no information on how channel dynamics, including instream wood, create and maintain floodplain habitat for the many species on the refuge, managers cannot inform their decisions with scientific knowledge.
Global climate change is also of concern.  Predicted changes in fire frequency, flood regimes, and permafrost loss will have profound changes within these river systems and the species that rely on them.  Alaska refuges also provide many global ecosystem services.  Previous work has shown rivers to be important sources and sinks for carbon.  Recognizing where these areas occur will assist in quantifying the ecosystem service the refuge system provides both globally and locally.  With the continued effects of climate change it is important to understand these services and how they may change.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This is a PhD project designed in collaboration with Colorado State University.
5) Protocol status?
The Refuge has initial survey instructions for this survey.


1.15: Waterbird - Trumpeter Swan Breeding Population Survey (FF07RYKF00-017)
1) What is the population or attribute of interest, what will be measured, and when?
The population if interest is adult and juvenile trumpeter swans censused within selected townships inthe Yukon Flats in August and September of every 5th year (2010, 2015, etc.). This contributes to a state-wide survey conducted by the Division of Migratory Birds.  The total count contributes to population status and the ratio of juveniles to adults is an index of productivity. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objectives A-1(monitor breeding populations of waterfowl) and A-4 (expand/improve data collection of migratory bird species) in the Interim Refuge Management Goals and Objectives (Appendix H).  This survey is a priority of the Pacific Flyway management plan for trumpeter swans.
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Information from the Yukon Flats stratum contributes to the statewide assessment, which contributes to a flyway assessment of trumpeter swan status. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Office of Migratory Bird Management.
5) Protocol status?
A peer-reviewed publication providing initial survey intructions supports the collection of data (Butler et al. 1995). 




1.16: Waterbird - Loon Population Monitoring (FF07RYKF00-030)
1) What is the population or attribute of interest, what will be measured, and when?
Population indexes, variance estimates, young counts, and course scale density distribution maps are calculated for the Yukon Flats survey area (9,728.3 km2), which includes 58 transects chosen with a systematic random start. Transects are located in four strata within the Yukon Flats and are 400 meters wide resulting in 678.4 km2 of sample area. Surveys are completed annually in early to mid-August, when young are best detected. This survey takes 4 days.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-4 (expand/improve data collection of migratory bird species) in the Interim Refuge Management Goals and Objectives (Appendix H). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Aerial surveys have indicated the Yukon Flats is an important breeding area for Pacific loons (Gavia pacifica) and common loons (G. immer), providing habitat for approximately 75% of boreal forest nesting Pacific loons, and 8% of the Pacific loons detected statewide. Pacific loon densities on the Yukon Flats are more comparable to high density coastal tundra ecosystems than to other lower density boreal habitats. Approximately 18% of the estimated total number of common loons within a statewide study area occurred in Yukon Flats (Groves et al. 1996). Additionally, red-throated loons (G. stellata) use the Refuge, but at very low densities.

The survey is used to monitor the population. During the Yukon Flats proposed land exchange, data on loon distribution were used to assess value of land parcels. There is no other large scale loon survey conducted in interior Alaska. Low or decreasing indexes would trigger research into the reason for the decline, and an appropriate management response. Detecting the decline (monitoring), and the reason for the decline (research) are the first steps to a management solution.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
No.

5) Protocol status?
The Refuge has initial survey instructions for this survey.

1.17: Moose population monitoring-Western Yukon Flats (FF07RYKF00-022)
Note: Since projects 1.17 and 1.18 are funded from different agency sources they are presented independently in this IMP despite having the same objectives and protocols.
1) What is the population or attribute of interest, what will be measured, and when?
Moose population size, and age and sex composition in western Yukon Flats, GMU 25D. This survey is conducted annually in late October or November when condition allow and resources are available.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-10 (monitor moose populations) in the Interim Refuge Management Goals and Objectives (Appendix H) and refuge inventory commitments identified in the Yukon Flats Cooperative Moose Management Plan(ADFG 2002). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
The Refuge is responsible for providing subsistence opportunities for local residents. Moose are an integral part and key component of the annual subsistence harvest of local communities in the Yukon Flats. To adequately monitor moose populations that occur within Game Management Unit 25D, estimates of density, composition, and trend need to be generated. These data are necessary to manage subsistence moose harvest and to respond to proposals and inquiries from game management boards and councils, Native representatives, and the general public. For instance, information from this study supports the closure review conducted by Office of Subsistence of the general moose season in the western Yukon Flats. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This survey is initatied and funded by the Refuge; ADF&G provides occasional air and personnel support. 

5) Protocol status?
A peer reviewed publication supports the method (Ver Hoef 2008). Accompanying manuals describe the field methodology and data analysis (Kellie and DeLong 2006), and data entry and management (DeLong 2006).  Additionally, the Refuge has initial survey instructions for this survey specific to the Yukon Flats Refuge.  Survey methods are currently under review by I&M, ADF&G, and other biometricians to address detectability and changing climate conditions.



1.18: Moose population monitoring-Eastern Yukon Flats (FF07RYKF00-011)
1) What is the population or attribute of interest, what will be measured, and when?
Moose population size, and age and sex composition in eastern Yukon Flats, GMU 25D. This survey is conducted in late October or November when conditions allow and resources are available.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-10 (monitor moose populations) in the Interim Refuge Management Goals and Objectives (Appendix H) and refuge inventory commitments identified in the Yukon Flats Cooperative Moose Management Plan (ADFG 2002). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
The Refuge is responsible for providing subsistence opportunities for local residents. Moose are an integral part and key component of the annual subsistence harvest of local communities in the Yukon Flats. To adequately monitor moose populations that occur within Game Management Unit 25D, estimates of density, composition, and trend need to be generated. These data are necessary to manage subsistence moose harvest and to respond to proposals and inquiries from game management boards and councils, Native representatives, and the general public.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This survey is initiated and fundedby the ADF&G; the Refuge provides occasional air and perosonnel support. 5) Protocol status?
A peer reviewed publication supports the method (Ver Hoef 2008). Accompanying manuals describe the field methodology and data analysis (Kellie and DeLong 2006), and data entry and management (DeLong 2006).  Additionally, the Refuge has initial survey instructions for this survey specific to the Yukon Flats Refuge.  Survey methods are currently under review by I&M, ADF&G, and other biometricians to address detectability and changing climate conditions.



1.19: Moose - Monitoring demographics of a low density moose population on the Yukon Flats (FF07RYKF00-010)
1) What is the population or attribute of interest, what will be measured, and when?
Moose survival and indices of recruitment (calf/cow ratio, twinning rate), coarse movements and home range, and indices of body condition (rump fat). Radio-tracking flights may be conducted twice monthly and daily during May-June to assess twinning rate. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objectives A-10 (monitor moose populations) and A-11 (identify factors which influence moose populations) in the Interim Refuge Management Goals and Objectives (Appendix H) and refuge inventory commitments identified in the Yukon Flats Cooperative Moose Management Plan. 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Moose are an important resource for both subsistence and general hunters. Long-term monitoring of population indices is essential in order to make biologically sound recommendations and implement appropriate management actions. Population parameters collected by this monitoring effort and ongoing population estimation monitoring are used in developing regulatory proposals and recommendations to the Federal Subsistence Board and Alaska Board of Game and relate directly to the mandates of both the Refuge and the ADF&G. For instance, information from this study supports the closure review conducted by Office of Subsistence Management of the general moose season in the western Yukon Flats. 

Yukon Flats moose densities are among the lowest in interior Alaska (Gasaway et al. 1992, Boertje 2002, Lake et al. 2013) and have been relatively stable since the early 1960s (Bentley 1961). In interior Alaska, moose populations are commonly found at low densities despite the apparent available forage maintained by wildland fires and floodplain disturbance (Gasaway et al. 1992, ADFG 2007). No moose population in Alaska has been identified as being limited at low density due to poor nutritional status (ADFG 2007). However, moose population growth can be suppressed by bear and wolf predation and limit moose populations below what the habitat can support. Moose populations can persist in a low density dynamic equilibrium where predator and prey numbers fluctuate at low levels indefinitely (Gasaway et al. 1992). The results of past (Bertram and Vivion 2002) and on-going studies (Lake el al. 2013) provide evidence that this may be the case on the Yukon Flats.  Moose continue to be an important subsistence resource in the upper Yukon basin.

Demographics such as calf production, twinning rates, age at first reproduction, short yearling (10-month-old) weights, and pregnancy rates provide indicators of the nutritional health of moose and can act as proxies for winter habitat quality. Information on survival of cows and calves, recruitment, home range and distribution, and causes of mortality are also obtained through this monitoring effort. These population parameters, coupled with on-going population estimation surveys, sex and age composition estimates, predator-prey studies, habitat assessment, and predator and prey harvest monitoring, provide a more complete picture of moose population status and a better understanding of factors that may be limiting growth of the Yukon Flats moose. Collectively, this information increases the ability of managers to make decisions that are more informed.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This survey is a collaborative effort between the Refuge and ADF&G. Radio-collared cow moose will also be used to estimate a sightability correction factor for a fall moose survey. The latter effort is led by ADF&G.

5) Protocol status?
A peer reviewed publication specific to moose on the Yukon Flats (Bertram and Vivion 2002) describes the standard operating procedures. Additionally, the Refuge has initial survey instructions for this survey.



1.20: Sheep - Dall Sheep Population Survey (FF07RYKF00-025)
1) What is the population or attribute of interest, what will be measured, and when?
 A minimum count and ratio of lambs to ewes of Dall Sheep in the White Mountains-Tanana Hills, is obtained annually by aerial survey in late July/early August. The survey is conducted on the White Mountain-Tanana Hills sheep management areas, including Mount Schatka, Victoria Mountain, Limestone Ridge, Limestone Peak, Rocky Mountain, Cache Mountain and Mount Prindle.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-17 (monitor Dall’s Sheep) in the Interim Refuge Management Goals and Objectives (Appendix H).   
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
During the last 15 years, lambing success, legal ram numbers and the population estimate have fluctuated (400-700). We have observed that the population is sensitive to environmental conditions such as high winds and icing events. The population is protected to some degree due to difficult terrain resulting in poor hunter access. Despite difficult access, sheep harvest and hunter effort has increased steadily over time and it is necessary to monitor both the population and harvest.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This survey is a cooperative effort with BLM and ADF&G. Counts are conducted in the Limestone Ridge, Limestone Peak, Rocky Mountain, Cache Mountain and Mount Prindle by cooperators. Refuge staff count sheep in the Mount Schwatka and Victoria Mountains areas.
5) Protocol status?
The Refuge has initial survey instructions for this survey.


1.21: Wood frog and bird monitoring (FF07RYKF00-035)
1) What is the population or attribute of interest, what will be measured, and when?
This survey assesses presence of wood frog and resident and migratory birds in selected remote wetlands and other habitats in the Yukon Flats Refuge. Wood frog and wetland obligate bird species presence will be monitored with audio detection from approximately early May to late September.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objectives A-5 (inventory and monitor passerine species) and A-8 (document phenology of migratory birds) in the Interim Refuge Management Goals and Objectives (Appendix H) and high priorities #2 (assess climate change effects), 3 (investigate hydrology and wetlands dynamics), and 5 (monitor wetland habitats) in the Interim Yukon Flats Biological Program Review. 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
These survey data contribute to the USGS led Terrestrial Wetland Global Climate Change Research Network to monitor wood frogs and their habitats across their North American range. Monitoring wood frog habitats will also provide insights into wetland changes as a result of environmental and climate modifications over time. In addition, the protocol used to monitor wood frogs will also be used to monitor the presence of avian species. These efforts will supplement the need to collect baseline information on avian presence across the Yukon Flats landscape. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
USGS, FWS, NPS, NGOs and others who belong to the Terrestrial Wetland Global Change Research Network. USGS is responsible for archiving data and data analysis.

5) Protocol status?
A national protocol framework is available through the Terrestrial Wetland Global Change Research Network (http://www.umesc.usgs.gov/twgcrn.html). We will use protocols versions 5.3.2010 and 5.04.2010 for selecting sample sites and preparing, programming, deploying, servicing and retrieving data from digital sound recorders.



[bookmark: _Toc435434771]Expected Surveys 
	Surveys to be conducted provided additional expected capacity.
2.01: Furbearers and Snow - Monitoring using trail cams (FF07RYKF00-041)
1) What is the population or attribute of interest, what will be measured, and when?
Snow depth across the Yukon Flats will be measured.  Additionally, distribution and presence of furbearers (wolverine, marten, lynx) in relation to habitat and snow conditions, and measurement of population fluctuation using occupancy sampling protocol will also be measured. Sampling will occur during September to April using camera traps. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-16 (furbearer monitoring) in the Interim Refuge Goals and Management Objectives (Appendix H). Conservation of furbearers, specifically wolverine, is described in the enabling legislation for the Yukon Flats NWR. An additional mandate is ensuring water quality and quantity, and snow impacts water quality in many ways, such as annual recharge of wetlands and watersheds. 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Local residents of the Yukon Flats NWR continue to rely on furbearer trapping as a source of income. Additional trapping occurs by residents of communities outside of the Refuge, such as Fairbanks. Currently, no monitoring of furbearers (except sporadic monitoring of wolves) occurs on the Yukon Flats to inform management. This survey would document the population fluctuations of furbearers (rise and fall) and this information could be used to inform the subsequent season's trapping regulations, such as season length and bag limit. In addition, relationships between habitat and furbearers could be established. Such relationships are lacking at present. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
NRCS for snow monitoring.  Note that this protocol, if methods are successful, would replace snow monitoring protocol 1.07.
5) Protocol status?
The Refuge has initial survey instructions for this survey.



2.02: Water - Water quality monitoring on Yukon Flats tributaries (FF07RYKF00-021)
1) What is the population or attribute of interest, what will be measured, and when?
Monitor water quality on Beaver and Birch creeks (and other Yukon Flats tributaries as needed) with Sonde monitors each year during summer and fall. Parameters of interest include temperature, conductivity, dissolved oxygen, pH, and turbidity. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective D-1 (continued stream monitoring) in the Interim Refuge Management Goals and Objectives (Appendix H). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
In 2006, the Yukon Flats National Wildlife Refuge (Refuge) was in negotiations with Doyon, Limited (Doyon) to consider exchanging approximately 44,515 hectares (110,000 acres) of Refuge lands in the southern Yukon Flats for an equal dollar value of Doyon lands in the region. At the time of the proposed land exchange a processing facility and access corridors were to be located adjacent to the Beaver Creek Wild River Corridor. The preferred access route would travel south from the oilfield, through the White Mountains National Recreation Area, up Victoria Creek to its headwaters, cross into the Tolovana River headwaters, and terminate at the Dalton Highway about 8 miles south of Livengood. An Environmental Impact Statement (USFWS 2010) was prepared to address concerns related to this proposed action and in the spring of 2010 the Record of Decision (ROD) (USFWS, 2010) was signed supporting the preferred alternative to not move forward with the proposed land exchange.

Doyon has since moved forward with oil and gas development in the Stevens Village area and the Village of Birch Creek is seeking to develop a road system between the Dalton Highway and the village. The proposed roadway would go from Birch Creek Village and follow the preferred access route proposed by Doyon along Victoria Creek. With continued emphasis by Doyon to implement oil and gas development within the boundaries of the Refuge and the proposed construction of a roadway from Birch Creek to the Dalton Highway, the monitoring of water quality in Beaver Creek is an elevated management data need.

Water quality data on Beaver Creek are sparse. In the event that exploration or development of oil and gas resources should occur within the Beaver Creek watershed, additional baseline data need to be collected to mitigate potential water resource impacts.  It is also possible that baseline water quality data will be collected on other tributaries in response to anticipated impacts which may include  but not limited to seismic work, proposed road construction, or mining.

4) Is this a cooperative survey? If so, what partners are involved in the survey?
R7 Division of Water Resources and R7 I&M provide training and consultation support.

5) Protocol status?
The Refuge has initial survey instructions for this survey.

2.03: Water - Study of lake breach dynamics (FF07RYKF00-036)
1) What is the population or attribute of interest, what will be measured, and when?
Some lakes on the Yukon Flats have experienced a breach in shoreline stability causing water levels to drop significantly.  The consequences of the breach on ecosystem services are largely unknown.  This proposed study focuses on conducting an inventory of lake breach events in the loess hills on the south side of the refuge to determine extent and frequency.  Methods may include use of aerial photography or other remote sensing techniques.  
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports high priorities #2, 3, and 5 in the Yukon Flats Biological Program Review, which relate to the study of climate change on the Refuge, baseline investigations of hydrology, and monitoring change in wetland habitats. 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
This project will provide information that establishes baseline disturbance frequency of lake systems in the loess hills to address changes potentially linked with global climate change.  In 2012, four breach events were observed in the loess hills resulting in the loss of more than 400 acres of lake surface area, billions of gallons of water, extensive erosion and deposition, and extensive flooding.  All four lakes were located within the perimeter of a 2004 fire.  During subsequent visits to the area historic breach events were noted on other lakes.  Given the prevalence of historic breach events, the current association with fire activity, and predicted increase in fire frequency under some climate change scenarios,  the development of baseline frequency and an understanding of the drivers of breach events may allow refuge managers to make fire management decisions that minimize lake breach.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
R7 I&M provides training and guidance for implementation.

5) Protocol status?
The Refuge has initial survey instructions for this survey.


2.04: Native Plant Survey (FF07RYKF00-048)
1) What is the population or attribute of interest, what will be measured, and when?
This survey documents the occurrence, diversity, and distribution of plant species within and adjacent to the Yukon Flats Refuge. Both vascular and nonvascular plant species data will be recorded along with associated species, habitat type, growth form, an estimate of abundance, flowering stage, and location data. Fieldwork is focused in areas with unique surficial geologic features including forested dune and basaltic habitats and habitat types such as wetlands that are typically under-sampled throughout interior Alaska. Surveys occur between June and August, the primary period of plant growth. The survey is frequently coupled with the survey of invasive plant species (terrestrial and aquatic). 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objectives A-20 (conduct plant inventories), A-21 (develop invasive plant species monitoring plan), and F-3 (document and preserve habitats that support rare plants) in the Interim Refuge Management Goals and Objectives (Appendix H). 
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
The significance of this survey is to document the presence of rare or new plants within and adjacent to the Yukon Flats Basin.  This is fundamental baseline knowledge needed to make informed management decisions concerning potential land exchanges or acquisition, placement of roads and access corridors, or potential future releases of wood bison. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
This is on-going survey whenever staff and funds allow. Staff have conducted native plant surveys in the past. The refuge expects to work collaboratively with the Region 7 I&M botanist to conduct a survey in 2016. The University of Alaska, Museum of the North will verify plant species identification.
5) Protocol status?
The Refuge has initial survey instructions for this survey.





2.05: Beaver Cache Survey (FF07RYKF00-049)
1) What is the population or attribute of interest, what will be measured, and when?
This survey estimates the number of beaver caches for use in population trend analysis, and provides information on species distribution relative to wetland and riverine character and hydrology.  Aerial beaver cache surveys may be an efficient method to monitor beavers over large remote areas. Surveys are conducted in the fall (late September to early October) near freeze-up, after leaves have fallen and food caches are large and visible.  Counts of caches are an index to population trend given the uncertainly of the number of beavers associated with the cache/colony is known to fluctuate.
The study area consists of four polygons with high lake densities (polygons are identified in FF07RYKF00-026).  Surveys will be conducted on a rotating basis, with one polygon surveyed per year (each polygon is then surveyed every 4 years).  Survey design and analysis are based on the GeoSpatial Population Estimator (GSPE) method, which was originally designed for moose population surveys.  Units with potential beaver habitat will be stratified into high and low density strata, and randomly selected units within each stratum will be surveyed from a fixed-wing tandem aircraft at 200 – 500 ft.  
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
The survey supports objective A-16 (initiate furbearer monitoring) in the Interim Refuge Management Goals and Objectives (Appendix H). 

3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Beaver are an important keystone species due to their significant impact on vegetation and hydrology of wetland and riverine ecosystems through habitat modification.  They are critical to the persistence of some wetland habitats, which provide important habitat for other wildlife such as waterfowl, moose and bears.  Wetlands on Yukon Flats are dynamic, with some areas drying or draining, and others expanding.  Changes to wetlands are a predicted outcome of climate change on Yukon Flats.  Knowledge of the distribution and abundance of beaver will provide insight on their impact to wetlands and hydrology relative to other stressors such as changing climate.  Additionally, beaver are a subsistence resource for food and fur; a decline in beaver caches may trigger management actions on harvest. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Yes. Other Refuges conduct beaver cache surveys.
5) Protocol status?
The Refuge has initial survey instructions for this survey.

[bookmark: _Toc435434772][bookmark: _Toc346280293]Summary of Expected Research

Three research projects that have not yet been implemented were prioritized. All of these projects will require resources beyond the current capacity of Yukon Flats Refuge (2011 – 2013 average of Yukon Flats Refuge’s biological program resources) and collaboration with partners, therefore were classified as Expected. (Table 2). 

Table 2.  Summary of Expected Research at Yukon Flats National Wildlife Refuge.
	Survey Priority1
	Survey ID Number2
	Survey Name
	Mgmt. Objective Id3
	Survey Area4
	Staff Time (FTE)5
	Avg. Ann Cost (OPR)6
	Survey Timing7
	Survey Length8
	Survey Coord.9
	Protocol Citation10
	Protocol Status11

			1
	FF07RYKF00-045
	Arctic snow measurement networks (SnowNet-III)
	CCP project 7.19 2009 Biological Review
	Multiple management units: 3 snow stations across the Refuge
	FWS: 0.02
	$4,600 
	March to April/ Recurring -- every year
	2016-TBD
	Mark Bertram, Supervisory Wildlife Biologist
	(none)
	Initial Survey Instructions

	2
	FF07RYKF00-046
	Assessing Land Carbon in the Yukon Flats Basin
	CCP
	Entire station
	FWS: 0.003, 
	$0 
	May to September/ Sporadic or Ad Hoc
	2015- Indefinite
	Mark Bertram, Supervisory Wildlife Biologist
	(none)
	Initial Survey Instructions

	3
	FF07RYKF00-044
	Movement patterns and dispersal behavior of lynx in relation to snowshoe hare abundance in Interior Alaska
	CCP project A-16 in the 2009 Yukon Flats Biological Review
	Single management unit: Discrete area to be identified
	FWS: 0.23
	$25,000 
	October to April/ Sporadic or Ad Hoc
	2014- Indefinite
	Mark Bertram, Supervisory Wildlife Biologist
	(none)
	Initial Survey Instructions



1 The rank for each survey listed in order of priority.
2 A unique identification number consisting of station organization code-sequential number.
3 The interim management objectives that justify the described survey.  CCP A-1 refers to Comprehensive Conservation Plan goal A, objective 1, using CCP step down Refuge Management Goals and Objectives (Appendix H); BiolRev High#4 cross references 2009 Station Biological Review priority projects
4 Station management unit names, entire station, or names of other landscape units included in survey.
5 Estimates of Service (FWS) and non-Service (Other) staff time needed to complete the survey (1 work year = 2080 hours = 1 FTE). 
6 Average annual operations costs for conducting the survey (e.g., equipment, contracts, travel) not including staff time. 
7 Timing and frequency of survey field activities.
8 The years during which the survey has been or will be conducted.  
9 Name and position of the Survey Coordinator for each survey.
10 Title, author, and version of the survey protocol (if there is no protocol to cite, enter None).
11 Stage of approval of the survey protocol (Initial Survey Instructions, Full Draft Completed, In Review, or Approved).
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[bookmark: _Toc435434774]Expected Research 
	Research that can be conducted with additional capacity.
1: Arctic snow measurement networks (SnowNet-III) (FF07RYKF00-045)
1) What is the population or attribute of interest, what will be measured, and when?
Snow attributes, such as depth and density, will be collected at 3 existing Yukon Flats NWR NRCS snow monitoring gage sites.  Each site will be assessed to verify that it is representative of the snow attributes in the area surrounding the site.   This project, if funded, is scheduled to begin in 2016.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This proposed work supports ongoing snow survey efforts (project 7.19 2009 Biological Review) and is part of a proposed NSF funded proposal submitted by UAF.
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Snow has a profound impact on human and natural ecosystems in the North.  This proposed work is part of a snow monitoring network that extends across northern Alaska and into Canada.  It is also supportive of ongoing refuge snow monitoring. The purpose of the proposed work is to ensure that the existing gage sites are representative of snow attributes in the the surrounding terrain.
4) Is this a cooperative survey? If so, what partners are involved in the survey?
UAF is the lead investigator and primary collaborators include northern FWS, NPS, and BLM units, State of Alaska, NRCS, and Canada entities, a total of 18 collaborators.  Refuge involvement will be dependent on UAF’s ability to secure the NSF grant.
5) Protocol status?
The Refuge has initial survey instructions for this survey.

2: Assessing Land Carbon in the Yukon Flats Basin (FF07RYKF00-046)
1) What is the population or attribute of interest, what will be measured, and when?
Land carbon presence in the Yukon Flats with emphasis to identify hot spots.  Data to be gathered in 2015-2016,with potential to become a long-term monitoring effort.
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
This proposed work supports High Priority #2 (Global Climate Change Effects) on the Yukon Flats per the 2009 Biological Review.  It is also supported and funded by the FWS National Climate Change Initiative and the USGS Land Carbon Assessment Team.   This work is also supported by the Northwest Boreal LCC as a priority ecosystem service and data need.
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Public lands in Alaska have not identified carbon sequestration as a priority ecosystem service. Maintaining lands that support carbon sequestration in boreal vegetation and soils complements key Refuge management objectives and can inform decision making on Refuge lands, including future land trades, managing habitat for subsistence and trust species, and fire management. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Partners include NASA, USGS and FWS National Land Carbon Team.  Refuge involvement will depend on availability of funds from FWS national office to fund land carbon work in Alaska. Staff will provide salary in-kind support and nominal aircraft support for long-term monitoring stations.
5) Protocol status?
The Refuge will develop initial survey instructions for this survey when funded.

















3: Movement patterns and dispersal behavior of lynx in relation to snowshoe hare abundance in Interior Alaska (FF07RYKF00-044)
1) What is the population or attribute of interest, what will be measured, and when?
Hare abundance and lynx movement are the primary attributes to be measured during the winter months. 
2) Which refuge management objective does the survey support? Is the objective derived from the CCP, interim objectives, an HMP, or other?
CCP.  This survey is also supported by objective A-16 in the 2009 Yukon Flats Biological Review Background Information interim refuge goals and objectives. This effort supports ongoing research initiated by Tetlin Refuge with financial support from Alaska NWRS I&M Branch.   
3) Why is it important to conduct the survey? Describe how survey results will be used to make better informed refuge management decisions. If survey results are used to trigger a management response, identify the management response and threshold value for comparison to survey results.
Snowshoe hares are keystone species in the boreal forest upon which many species, such as lynx, are reliant.  Because lynx are heavily sought after by subsistence users and their populations in the lower 48 states are threatened, lynx are one of the most important furbearers to monitor in Alaska and North America.  An understanding of hare/lynx relationships will offer managers a better understanding of how to manage both lynx and hare and their habitat at the local, national, and continental scale. 
4) Is this a cooperative survey? If so, what partners are involved in the survey?
Tetlin has the lead for this project and collaborators include Koyukuk/Nowitna/Innoko Complex, UAF, NPS, ADFG, BLM, University of British Columbia, Utah State, NatGeo TV, and Boone Smith Wildlife Capture.  
5) Protocol status? 
The Refuge has initial survey instructions for this survey.
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When new survey protocols or new versions of existing protocols are approved and assigned to a survey, the refuge and I&M staff need to amend the refuge IMP. When amending an IMP:

1. Update protocol citations and status in ServCat and PRIMR.
2. Update the estimates of survey cost and staff time in PRIMR.
3. Generate a new Table 1 with the changes to protocol status and citation and upload it into ServCat.
4. No signatures are required.

[bookmark: _Toc435434778]Revising the IMP 

Selecting a new survey or removing a selected survey from an approved IMP triggers a revision. This differs from an amendment in that it changes the survey priorities of a refuge. When revising an IMP:

1. Reassign the survey priorities in PRIMR.
2. If a new survey is included, provide a narrative justifying the survey and add required information for Table 1 into PRIMR.
3. Generate a new narrative and Table 1 for review and approval.
4. Obtain signatures from refuge staff, the Regional I&M Coordinator, Regional Refuge Biologist/Division Chief, and the Refuge Supervisor, but not the Regional Refuge Chief.  Use Figure 3 in Exhibit 1 of the I&M Policy.
5. Store the revised IMP (including the narrative, revised Table 1, and signature page) in ServCat.
6. 

[bookmark: _Toc435434779]Appendices
[bookmark: _Toc435434780]Appendix A.  SMART Tool Survey Prioritization Criteria

To guide prioritization and selection of projects, Refuge staff used the I&M Simple Multi-Attribute Ranking Table (SMART) tool (USFWS 2014). First, staff reviews and considered among 24 criteria to evaluate each project; 15 criteria (below) were selected and rated and 9 were omitted.  Please refer to Methods for a full explanation of the ranking process. 

	No.
	Criteria
	Weight
	Rating

	1
	Refuge Purpose
	0.08117
	100

	2
	Management Utility (Decision Support) for the Refuge
	0.07711
	95

	3
	Baseline Data
	0.06737
	83

	4
	FWS Partner Need
	0.07305
	90

	5
	FWS Program Need
	0.07224
	89

	6
	FWS Subsistence Species
	0.07305
	90

	7
	Listed Species or Vegetation Communities
	0.07305
	90

	8
	NWRS Objectives
	0.07143
	88

	9
	Refuge Processes
	0.06737
	83

	10
	Threat
	0.07305
	90

	11
	Controversy
	0.06331
	78

	12
	Integration with Other Survey
	0.06088
	75

	13
	Survey Scope
	0.06169
	76

	14
	Spatial Scale
	0.04464
	55

	15
	Survey Breadth
	0.04058
	50



[bookmark: _Toc371242216]


Criteria considered for survey prioritization
[bookmark: _Toc371242217]Refuge Priorities and Management Needs
1) Refuge Purpose and other legal mandates: Does the survey provide information to evaluate if the station is achieving its purpose(s) or the purposes on the NWRS such as Biological Integrity, Diversity, and Environmental Health (BIDEH); NWR Resources of Concern (e.g., migratory birds, anadromous fishes, marine mammals); maintaining water rights; and compatibility of refuge uses especially wildlife-dependent recreation? 
Note: In Alaska, Refuge purposes are generally those defined under ANILCA. A survey addressing wilderness character addresses purpose for a station with proposed or designed wilderness. Federally listed species are addressed under criterion #6 so they should not be considered as a NWR Resources of Concern under this criterion. For BIDEH, only consider surveys addressing the highest measure of biological integrity, which is viewed as those intact and self-sustaining habitats and wildlife populations existing during historic conditions (see 601 FW 3.10). Example 1: Because 80% of North American seabirds nest on Alaska Maritime NWR, they are a high priority resource for the refuge [ANILCA 303 (1)(B)(i)], the NWRS [NWRSIA Sec. 2. (3)], and the FWS. Example 2: Floristic surveys for community classification and measures of plant species diversity. 
1. No 
2. Other legal mandate 
3. Refuge purpose 
4. Refuge purpose and other legal mandate(s) 

2) [bookmark: _Toc371242220]Management Utility (Decision Support) for the Refuge:  Does the survey provide data for recurring management decisions, especially as part of an existing decision framework that is implemented on a regular basis?
1. No set application for the refuge
2. May have management implications, but they are not explicitly defined 
3. Has management implications, but no current decision framework
4. Part of an existing adaptive management decision framework
[bookmark: _Toc371242221]
3) Baseline data: Does the survey provide high-priority information that contributes to baseline data needs? Example: Inventories of species guilds (e.g., invertebrates, plants, reptiles) or abiotic parameters (soils, waters). 
1. No 
2. Yes 

4) FWS partners: Does the survey address an identified priority of your Landscape Conservation Cooperative(s) (LCC), or an identified information need of state agencies, or other conservation partners? 
1. Does not focus a management priority identified by FWS partners (e.g., LCC, state agency). 
2. Focus on a management priority identified by 1 FWS partner (e.g., LCC, state agency). 
3. Focus on a management priority identified by 2 FWS partners (e.g., LCC, state agency). 
4. Focus on a management priority identified by ≥3 FWS partners (e.g., LCC, state agency) 

5) FWS programs: Does the survey provide information that directly contributes to evaluating the status and trends of resources that are a priority for another FWS regional or national program (e.g., Migratory Birds, Fisheries, Water Resources/Hydrology other than ESA species)? Example 1: North American Breeding Bird Survey, North American Amphibian Monitoring Program, Mid-Winter Waterfowl Survey, and Circumpolar Biodiversity Monitoring Network are priority surveys for regional or national FWS programs. 
1. Does not address a management priority identified by a FWS regional or national program or initiative 
2. Addresses a management priority identified by 1 FWS regional or national program or initiative 
3. Addresses a management priority identified by 2 FWS regional or national programs or initiatives 
4. Addresses a management priority identified by ≥3 FWS regional or national programs or initiatives 

6) FWS Subsistence Species:  Does the survey focus on a subsistence species selected by the FWS?
1. No
2. Yes, one FWS subsistence species 
3. Yes, two FWS subsistence species 
4. Yes, three or more FWS subsistence species

7) Listed species or vegetation communities:  Is the objective of the survey a species or vegetation community federally listed under ESA, state listed (threatened or endangered only), ranked by the state’s natural heritage program (S1 or S2 rank only), globally ranked by NatureServe (G1 or G2 rank only), or globally listed on the IUCN Red List of Threatened Species (Critically Endangered, Endangered, or Vulnerable only)?
1. Not state, federally or globally ranked
2. Yes, state listed or ranked by state’s natural heritage program
3. Yes, globally listed by NatureServe or IUCN
4. Yes ,federally listed under the ESA as threatened or endangered

8) NWRS Objectives: Does the survey provide information to evaluate if the station is achieving regional or national objectives of the NWRS such as Biological Integrity, Diversity, and Environmental Health (BIDEH); NWR Resources of Concern (e.g., migratory birds, anadromous fishes, marine mammals); and compatibility of refuge uses especially wildlife-dependent recreation)?
Federally listed species are addressed under criterion #6 so they should not be considered as a NWR Resources of Concern under this criterion.  For BIDEH, only consider surveys addressing the highest measure of biological integrity, which is viewed as those intact and self-sustaining habitats and wildlife populations existing during historic conditions (see 601 FW 3.10).  
1. No
2. One objective 
3. Two objectives
4. Three or more objectives

9) Refuge Processes:  Does the survey focus on an ecological process (e.g., fire, water temperature, climate) that is changing at a rate that is important to the refuge or an indicator species associated with that process?
1. No
2. Yes, one significant ecological process or species
3. Yes, two or more significant ecological processes or species

10) Threat:  Does the survey support decision-making to monitor and mitigate a known or suspected threat to refuge resources? 
Examples of threats may include invasive species and climate change. 
1. No existing threat or potential for a threat to Refuge resources.
2. No known threat, but potential for a threat to Refuge resources.
3. Known threat to Refuge resources, but immediate management action is not currently needed but may be in the near future.
4. Urgent threat to Refuge resources; immediate data are needed to support management action.

11) Controversy:  Does the survey support decision-making to address a controversial action or management decision related to refuge resources? 
Examples of controversy include changes to livestock grazing, predator control, and changes to harvest regulations.
1. Not controversial and little to no potential for controversy.
2. Not currently controversial, but potentially or suspected of controversy
3. Known controversy, but immediate management action is not currently needed but may be in the near future.
4. Pressing controversy; data required to support immediate management action.

12) Integration:  Is the survey conducted in conjunction with, reliant on, or required by another survey to provide a more complete picture of the targeted resource?
Example:  A vegetation survey and two bird surveys together drive a predictive model that informs bird management decisions.  Berry density data and salmon spawning data work in conjunction with bear density and habitat use data to predict salmon escapement goals required to maintain bear populations.
1. No.
2. Yes, survey is conducted in conjunction with another survey, but the results are independent.
3. Yes, the results from this survey are reliant on, or required by, another survey for a complete picture of the targeted resource.
4. Yes, the results from this survey are reliant on, or required by, more than one other survey for a complete picture of the targeted resource

13) Survey Scope:  What proportion (%) of the species’, subspecies’, or communities’ (i.e., vegetation) geographic range under U.S. jurisdiction will be covered by the survey on the station?
Example 1:  75% of Laysan Albatross population nest on Midway NWR.  Conducting a survey to monitor the breeding population size on the refuge would cover >10% of the entire species’ population and score 3.   
Note: Surveys of abiotic factors affecting these species or vegetation communities should also be considered for this criterion.  Example 2:  60% of the wintering waterfowl in the Pacific Flyway use wetlands in the Central Valley of California including the San Luis NWRC.  Monitoring water levels by reading staff gauges weekly from October to March in managed wetlands is an important abiotic survey to indicate if there are sufficient acres of suitable foraging habitat to support 60% of the wintering waterfowl. Because water is essential to maintain refuge wetlands for wintering waterfowl, “survey coverage” would equate to waterfowl population surveys and score 3.  
1. Low:  Survey covers <1% of the species’ or communities’ population/range.
2. Medium:  Survey covers 1-10% of the species’ or communities’ population/range.
3. High:  Survey covers ≥10% of the species’ or communities’ population/range.

14) Spatial Scale:  At what scale does the survey most benefit the scientific information needed for resource management?
Note: Only surveys with a standard protocol and established systems of data management and analysis are scored higher than a 1. Terms are defined in the Appendix. This criterion is applicable to surveys covering areas on and adjacent to the station.  Example:   If a refuge participates and contributes to a regional survey involving neighboring US Forest Service lands, then this criterion would apply.  
1. Small scale:  Applicable to only a single refuge. 
2. Medium scale:  Applicable to a few refuges, a refuge complex, or includes the refuge and a small area beyond the refuge boundary. 
3. Large scale:  Applicable to multiple refuges/complexes across an entire ecoregion, LCC, or region. 
4. Continental scale:  Component of a large landscape level survey (e.g., North American Breeding Bird Survey, North American Amphibian Monitoring Program, and Circumpolar Biodiversity Monitoring Network).

15) Survey Breadth:  The focus of the survey is:
1. A single species or abiotic parameter.
2. Multi-species or multi-abiotic parameters.
3. A community – multi-trophic level or biota.
4. An ecosystem – biotic community and abiotic parameters



[bookmark: _Toc435434781]Appendix B.  SMART Tool Prioritization Scores, Rankings, and Survey Selection
The following table lists the scores used to prioritize and select inventory, monitoring and current research surveys likely to be conducted during the life of this IMP.  Prioritization scores were generated for candidate surveys by Refuge staff scoring each survey on the SMART tool criteria provided in Appendix A.  Current surveys will be completed if future program funding meets the average level received between 2011 and 2013, as nominally adjusted for inflation.  One or more expected surveys could be completed if program funding exceeds the average level of funding received between 2011 and 2013.  Future projects (non-selected) are least likely to be conducted because non-Refuge partners and support commitments have yet to be identified.  Background analyses to development of the final SMART tool project rankings will be available in ServCat.

	Final Priority
	Survey Name
	SMART Tool Score
	Survey Status1

	1
	Chandalar River salmon habitat assessment and monitoring project
	0.81
	Current

	2
	Non-native Invasive Plant Control and Monitoring
	0.74
	Current

	3
	Non-native Invasive Plant Survey
	0.72
	Current

	4
	Expanded Scoter and Scaup Survey: Alaska, Canada
	0.69
	Current

	5
	Brood Production Occupancy Survey
	0.69
	Current

	6
	Correlation of bird presence with habitat covariates using occupancy models
	0.67
	Current

	7
	Monitor snow depth on Yukon Flats using aerial markers
	0.64
	Current

	8
	Furbearers and Snow - Monitoring using trail cams
	0.63
	Expected

	9
	Wetland Inventory and Classification
	0.62
	Current

	10
	Re-evaluate wood bison forage habitat potential in the Yukon Flats
	0.61
	Future

	11
	Scoter/Scaup Population Monitoring
	0.61
	Current

	12
	Water quality monitoring (Beaver Ck, Birch Ck, others)
	0.59
	Expected

	13
	Quantification of willow habitats on the Yukon Flats National Wildlife Refuge
	0.59
	Current

	14
	Bald Eagle Nest Survey
	0.56
	Current

	15
	Soils mapping of the Yukon Flats Basin 
	0.56
	Current

	16
	Invasive plants and community attitudes 
	0.54
	Current

	17
	Coarse Woody Debris
	0.54
	Current

	18
	Yukon Flats Wildlife Harvest Survey
	0.52
	Future

	19
	Trumpeter Swan Breeding Population Survey
	0.52
	Current

	20
	Loon Population Monitoring
	0.51
	Current

	21
	Monitoring demographics of a low density moose population on the Yukon Flats
	0.49
	Current

	22
	Moose population monitoring-Eastern Yukon Flats
	0.49
	Current

	23
	Moose population monitoring-Western Yukon Flats
	0.49
	Current

	24
	Study of lake breech dynamics
	0.47
	Expected

	25
	Native Plant Surveys
	0.46
	Expected

	26
	Dall Sheep Population Survey
	0.46
	Current

	27
	Beaver cache survey
	0.46
	Expected

	28
	Wood frog monitoring
	0.43
	Current


1Current: High priority surveys that will be conducted if future funding corresponds to the 3-year average (2011 – 2013) Refuge biological program budget.
Expected: New surveys that are anticipated to be initiated within the timespan of the IMP, but require the collaborative support of the Refuge’s partners.
Future: Existing and new surveys that generally ranked as a lower priority and would require additional support of the Refuge’s partners for completion.

[bookmark: _Toc435434782]Appendix C.  SMART Tool Prioritization, Scores and Research Project Selection
The following table lists values used to prioritize and select research projects likely to be conducted at Yukon Flats Refuge during the life of the IMP. Prioritization scores were generated for 3 projects by Refuge staff. 

	Final Priority
	Survey Name
	SMART Tool Score
	Survey Status1

	1
	Analysis of existing snow measurements  (SnowNet-III)
	0.43
	Expected

	2
	Assessing Land Carbon in the Yukon Flats
	0.36
	Expected

	3
	Movement and dispersal of lynx in relation to hares
	0.32
	Expected



[bookmark: _Toc346280290]1Current: Research that is currently underway and secured for remainder of the project.
Expected: Research that is not currently being conducted, but anticipated to be completed over the timespan of the IMP.
Future: Existing and new research that ranked as a lower priority and would require additional collaborative support of the Refuge’s partners for completion.
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[bookmark: _Toc435434783]Appendix D.  Estimated Annual Survey Costs.

(A)  Current Surveys

	Survey Name
	Survey Priority
	Average Annual Staff Time, FWS (hrs)1
	FWS Staff Total ($)2
	Average Annual Volunteer  Time (hrs)
	Average Annual Operations Cost ($)3
	Average Annual Operations Cost to Refuge($)4
	Total Cost5

	Chandalar River salmon habitat assessment and monitoring project 
	1.01
	24
	$1,154.00
	0
	$6,000
	$3,000
	$7,154

	Non-native Invasive Plant Control and Monitoring
	1.02
	80
	$3,846.00
	286
	$6,000
	$0
	$23,596

	Habitat - Non-native Invasive Plant Survey 
	1.03
	460
	$22,115.00
	40
	$4,000
	$0
	$26,115

	Expanded Scoter and Scaup Survey: Boreal Alaska and Old Crow Flats, Canada
	1.04
	150
	$7,212.00
	0
	$10,000
	$0
	$17,212

	Brood Production (targeting Lesser Scaup) Occupancy Survey 
	1.05
	2000
	$96,154.00
	100
	$15,000
	$15,000
	$111,154

	Correlation of bird presence with habitat covariates using occupancy models
	1.06
	2000
	$96,154.00
	0
	$5,000
	$5,000
	$101,154

	Monitor snow depth on Yukon Flats using aerial markers
	1.07
	32
	$1,538.00
	0
	$2,000
	$2,000
	$3,538

	Wetland Inventory and Classification 
	1.08
	320
	$15,385.00
	0
	$2,000
	$2,000
	$17,385

	Scoter/Scaup Population Monitoring 
	1.09
	320
	$15,385.00
	0
	$7,300
	$7,300
	$22,685

	Quantification of willow habitats on the Yukon Flats NWR (Mapping and Browse Survey) 
	1.10
	890
	$42,788.00
	0
	$71,000
	$0
	$113,788

	Bald Eagle Nest Survey 
	1.11
	80
	$3,846.00
	0
	$3,375
	$3,375
	$7,221

	Soils mapping of the Yukon Flats Basin  
	1.12
	24
	$1,154.00
	0
	$117,000
	$0
	$118,154

	Invasive plants and community attitudes  
	1.13
	30
	$1,442.00
	0
	$2,000
	$0
	$3,442

	Coarse Woody Debris 
	1.14
	520
	$25,000.00
	0
	$6,000
	$6,000
	$31,000

	Trumpeter Swan Breeding Population Survey 
	1.15
	150
	$7,212.00
	0
	$11,600
	$11,600
	$18,812

	Loon Population Monitoring 
	1.16
	70
	$3,365.00
	0
	$3,375
	$3,375
	$6,740

	Moose population monitoring-Western Yukon Flats 
	1.17
	560
	$26,923.00
	40
	$25,000
	$25,000
	$51,923

	Moose population monitoring-Eastern Yukon Flats 
	1.18

	40
	$1,923.00
	0
	$5,000
	$5,000
	$6,923

	Monitoring demographics of a low density moose population on the Yukon Flats 
	1.19
	864
	$41,538.00
	0
	$29,000
	$29,000
	$70,538

	Dall Sheep Population Survey 
	1.20
	16
	$770.00
	0
	$2,000
	$2,000
	$2770

	Wood frog monitoring 
	1.21
	176
	$8462.00
	0
	$4,000
	$4,000
	$12,462


1 Includes permanent and seasonal FWS staff time
2 Computed by dividing annual salary costs by 2080 (hrs worked/year) multiplied by a default value of $100,000
3 Total cost to conduct the survey
4 Total amount funded from the Yukon Flats NWR budget. Note: these  estimates are from FY2015 budget and are subject to change. 
5 Sum of FWS staff total, volunteer staff total (if applicable), and average annual operations cost columns 


 (B) Expected Surveys
	Survey Name
	Survey Priority
	Average Annual Staff Time, FWS (hrs)1
	FWS Staff Total ($)2
	Average Annual Volunteer  Time (hrs)
	Average Annual Operations Cost ($)3
	Average Annual Operations Cost to Refuge($)4
	Total Cost5

	Furbearers and Snow - Monitoring using trail cams 
	2.01
	2080
	$100,000.00
	0
	$25,000
	$25,000
	$125,000

	Water - Water quality monitoring (Beaver Ck, Birch Ck, others) 
	2.02
	150
	$7,212.00
	0
	$2,000
	$2,000
	$9,212

	Water - Study of lake breech dynamics 
	2.03
	150
	$7,212.00
	0
	$10,000
	$10,000
	$17,212

	Native Plant Survey 
	2.04
	880
	$42,308.00
	0
	$39,000
	$39,000
	$81,308

	Beaver Cache Survey
	2.05
	100
	$4,808.00
	0
	$4,500
	$4,500
	$9,308


1 Includes permanent and seasonal FWS staff time
2 Computed by dividing annual salary costs by 2080 (hrs worked/year) multiplied by a default value of $100,000
3 Total cost to conduct the survey
4 Total amount funded from the Yukon Flats NWR budget
5 Sum of FWS staff total and average annual operations cost columns


 (C) Expected Research
	Survey Name
	Survey Priority
	Average Annual Staff Time, FWS (hrs)1
	FWS Staff Total ($)2
	Average Annual Staff Time, Other (hrs)3
	Other Staff Total ($)2
	Average Annual Volunteer  Time (hrs)
	Average Annual Operations Cost ($)4
	Average Annual Operations Cost to Refuge ($)5
	Total Cost6

	Arctic snow measurement networks (SnowNet-III)
	1
	32
	$1,538
	136
	$6,539
	0
	$3,000
	$3,000
	$11,076

	Assessing Land Carbon in the Yukon Flats Basin
	2
	262
	$10,147
	368
	$17,692
	0
	$12,000
	$0
	$39,839

	Movement patterns and dispersal behavior of lynx in relation to snowshoe hare abundance in Interior Alaska
	3
	200
	$9,600
	264
	$12,692
	0
	$4,000
	$4,000
	$26,292


1 Includes permanent and seasonal FWS staff time
2 Computed by dividing annual salary costs by 2080 (hrs worked/year) multiplied by a default value of $100,000
3 Partners, including university graduate students and state employees
4 Total cost to conduct the survey
5 Total amount funded from the Yukon Flats NWR budget.
6 Sum of FWS staff total, other staff total, and average annual operations cost columns





[bookmark: _Toc435434784]Appendix E.  Data Management.

Data from three long-term, recurring surveys (aerial counting of loons, scoters/scaup, and moose) are entered into existing databases. Data from aerial counting of waterbirds are stored on the workstation of the principal investigator (PI). Data from moose surveys are stored on the workstation (hard drive[s]) of the PI(s), and in addition, into the GSPE moose survey software (DeLong 2006) hosted on the Alaska Department of Fish and Game WinfoNet system. Retrieving data from the web server is facilitated through a web login. A long-term database for stick-nest surveys is under development. For such long-term surveys, it is worth the investment in time (about a year) to create a project database. Otherwise, project duration is usually short-term (<5 years) where data storage is generally ad-hoc. Regardless, data management and preservation is a priority for the Refuge, and fortunately, most data are organized electronically as spreadsheets (MS Excel) where preservation on a server as comma delimited files could be easily accomplished as a first step. The next step, formal organization into relational databases, however, would take much more time, as would the addition of metadata to current and historical data.  Currently, data exist on staff member hard drives that are backed up (irregularly for some, daily for others), some historical data are available in hard copy, and moose survey data are available online. Much GIS data are stored on local servers. Preservation of data to servers and the addition of metadata are a priority for the Refuge though at present there are no written protocols or policy for organizing or backing up data. Refuge staff will work with the I&M data manager to develop general SOPs for data management that will facilitate retrieval of historical datasets, reinforce the need to back up data and emphasize best practices, and provide guidance for the development of metadata; at present this is facilitated through the Supervisory Wildlife Biologist. 



[bookmark: _Toc435434785]Appendix F.  Estimated Monthly Schedule for Selected Current and Expected Inventory and Monitoring Surveys.
	Survey Name
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Chandalar River salmon habitat 
	
	
	
	
	
	
	
	P
	FW
	DE
	A
	R

	Non-native Invasive Plant Control and Monitoring 
	
	
	
	
	
	P
	FW
	FW
	
	
	
	

	Non-native Invasive Plant Survey 
	
	
	
	
	P
	FW
	FW
	FW
	FW
	DE
	A
	R

	Expanded Scoter and Scaup Survey 
	
	
	
	
	P
	FW
	DE
	A
	R
	R
	R
	R

	Brood Production 
	
	
	
	
	
	P
	FW
	DE
	A
	R
	R
	R

	Correlation of bird presence with habitat 
	
	
	
	
	P
	FW
	DE
	A
	R
	R
	R
	R

	Monitor snow depth 
	FW
	FW
	FW
	FW
	DE
	A
R
	
	
	
	
	
	

	Habitat - Wetland Inventory and Classification 
	R
	R
	R
	R
	FW
	FW
	FW
	FW
	DE
	DE
	A
	R

	Scoter/Scaup Population 
	
	
	
	
	P
	FW
	DE
	A
	R
	R
	R
	R

	Quantification of willow habitats
	R
	R
	
	
	P
	FW
	FW
	FW
	DE
	DE
	A
	R

	Eagle Nest Survey 
	
	
	
	P
	FW
	FW
	DE
	DE
	A
	R
	R
	R

	Soils mapping
	
	
	
	
	P
	FW
	FW
	FW
	FW
	
	
	

	Invasive plants and community attitudes  
	FW
	FW
	DE
	A
	R
	FW
	FW
	FW
	R
	R
	
	

	Coarse Woody Debris
	R
	
	
	
	P
	FW
	FW
	FW
	FW
	DE
	A
	R

	Trumpeter Swan Breeding Population1
	R
	R
	
	
	
	
	P
	P
	FW
	DE
	A
	R

	Loon Population Monitoring 
	R
	R
	
	
	
	
	P
	FW
	DE
	A
	R
	R

	Moose population monitoring-Western Yukon Flats
	DE
	A
	R
	R
	R
	
	
	
	P
	P
	FW
	FW

	Moose population monitoring-Eastern Yukon Flats 
	DE
	A
	R
	R
	R
	
	
	
	P
	P
	FW
	FW

	Monitoring moose demographics 
	FW R
	FW R
	FW R
	FWDE
	FWDE
	FWDE
	FWDE
	FWDE
	FWDE
	FWDE
	FWDE
	FW DE A

	Dall Sheep Population Survey 
	
	
	
	
	
	P
	P
	FWDER
	
	
	
	

	Wood frog monitoring 
	
	
	
	P
	FW
	FW
	FW
	FW
	FW
	
	
	

	Furbearers and Snow 
	FW
	FW
	FW
	DE
	A
	R
	R
	P
	FW
	FW
	FW
	FW

	Water quality monitoring 
	R
	R
	
	
	P
	FW
	FW
	FW
	FW
	A
	R
	R

	Study of lake breech dynamics 
	R
	R
	
	
	P
	FW
	FW
	FW
	FW
	A
	R
	R

	Native Plant Survey 
	
	
	
	
	P
	FW
	FW
	FW
	FW
	DE
	A
	R

	Beaver Cache Survey 
	R
	R
	
	
	
	
	P
	FW
	FW
	DE
	A
	R



P=Planning, T=Training, FW=Field Work, DE=Data Entry, A=Analysis, R=Reporting
1Periodic (i.e., replicate survey every 5-10 years)
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Appendix G.  Environmental Action Statement (EAS) Template 

UNITED STATES FISH AND WILDLIFE SERVICE
ENVIRONMENTAL ACTION STATEMENT

Within the spirit and intent of the Council on Environmental Quality's regulations for implementing the National Environmental Policy Act (NEPA) (40 CFR 1500-1508), and other statutes, orders, and policies that protect fish and wildlife resources, I have established the following administrative record and determined that the following proposed action does not require additional NEPA documentation.

Proposed Action, Alternatives, and NEPA Documentation.

The proposed action is to implement an Inventory and Monitoring Plan (IMP) for the Yukon Flats National Wildlife Refuge. This IMP is a refinement of the 1987 Comprehensive Conservation Plan (CCP) and associated Environmental Impact Statement (EIS) for Yukon Flats National Wildlife Refuge. This IMP provides more-specific guidance for surveys of the Refuge’s fish, wildlife, plant, habitat, and abiotic resources to fulfill the Refuge’s purposes and help achieve Refuge goals and objectives. 

The EIS for Yukon Flats National Wildlife Refuge’s CCP included goals and objectives for the Refuge and assessed the impacts associated with a range of reasonable alternatives to achieve those goals and objectives. The rationale for selection of one specific alternative for implementation is explained in the Record of Decision (ROD) accompanying the final CCP. The goals, objectives, and survey strategies included in this IMP fall within the bounds of those described and assessed in the CCP and EIS.

Pursuant to 40 CFR 1502.9, no additional NEPA documentation is required to implement this IMP beyond the EIS and ROD prepared concurrently with the CCP.  No substantial changes to the proposed action alternative that was identified, analyzed, and selected for implementation within the CCP, EIS, and ROD are proposed through this IMP. Similarly, no significant new information or circumstances exist relevant to environmental concerns and bearing on the proposed action or its impacts.

In accordance with 43 CRF 46.205 and 40 CFR 1508.4, some surveys within this IMP are covered by the following Departmental categorical exclusion because they would not have significant environmental effects.

“Research, inventory, and information collection activities directly related to the conservation of fish and wildlife resources which involve negligible animal mortality or habitat destruction, no introduction of contaminants, or no introduction of organisms not indigenous to the affected ecosystem.”  516 DM 8.5B(1) 

[image: ]________________________________________				__8/12/2015_______
Steve Berendzen, Refuge Manager							Date


Reference: USFWS. 1987. Yukon Flats National Wildlife Refuge comprehensive conservation plan, environmental impact statement, and wilderness review. U.S. Fish and Wildlife Service, Region 7. Anchorage, Alaska.



[bookmark: _Toc435434787]Appendix H. Yukon Flats Refuge Goals and Objectives.

Only Goal A was revised in 2009.  Goals B to G were last revised in 2004 and are under revision.  

GOAL A.  Conserve fish and wildlife populations and habitats in their natural diversity including, but not limited to, canvasbacks and other migratory birds, Dall sheep, bears, moose, wolverines and other furbearers, caribou (including participation in coordinated ecological studies and management of the Porcupine and Fortymile caribou herds) and salmon.

OBJECTIVES (Revised in February 2009)

A-1	Annually monitor breeding populations of waterfowl within the refuge in cooperation with Division of Migratory Birds. 
	A-2	Continue and/or expand annual waterfowl banding in support of flyway and regional goals. 
	A-3	Conduct projects to identify and quantify factors which influence waterfowl production. 

	A-4	Expand and improve data collection pertaining to other migratory bird species including but not limited to raptors, loons, and shorebirds. 

	A-5	Continue annual inventory and monitoring of passerine species.

	A-6	Expand/improve data collection and mapping pertaining to refuge waterfowl habitat use during the next ten years to identify important waterfowl nesting and staging habitats. 
	A-7	Develop and organize Refuge Geodatabase on the network
A-8	Document phenology of migratory birds

	A-9	Conduct review of biological program every ten years
	A-10	Continue monitoring refuge moose populations in cooperation with partners. 

	A-11	Conduct projects to identify and quantify factors which influence moose populations

	A-12	Conduct moose habitat assessment to evaluate species composition and nutritional content of browse 

A-13	Monitor moose and predator harvest

	A-14	Continue to gather baseline data on black bears.

	A-15	Continue wolf inventories on refuge once every five years. 
	A-16	Initiate furbearer monitoring to detect long term change 

	A-17	Continue to monitor Dall sheep in the White Mountains in cooperation with partners 

	A-18	Continue baseline fisheries investigations of refuge drainages, identifying and modeling important fishery resource areas with respect to climate change

	A-19	Evaluate wood bison habitat potential for the Yukon Flats

	A-20	Conduct plant inventories of significant habitats


	A-21	Develop invasive plant species monitoring plan, consider collaborating with CATG through the Annual Funding Agreement 

A-22	Develop landcover maps that are habitat specific to species of management interest (moose, bison, scaup)

	A-23	Continue to support the objectives outlined in the Yukon Flats Fire Management Plan such as monitoring long term effects of fire on habitats and important Refuge resources 

	A-24	Continue to explore acquisition of high priority wildlife habitats. 

	A-25	Prepare for the comprehensive conservation planning (CCP) process (scheduled to begin when funding becomes available)

	A-26	Support national and regional Service objectives to investigate potential impacts of climate change. 

GOAL B.  Fulfill international treaty obligations with respect to fish and wildlife and their habitats.

OBJECTIVES (under revision, last revised in 2004)

B-1 to B-3 are addressed with specific objectives in Goal A

B-1	Expand/improve data collection pertaining to refuge migratory bird populations.

	B-2	Continue to support Yukon River fisheries research and monitoring efforts.

	B-3	Expand law enforcement activities as appropriate to meet treaty obligations. 

GOAL C.  Provide the opportunity for continued subsistence uses by local residents, consistent with other refuge purposes.*

OBJECTIVES (under revision, last revised in 2004)

	C-1	Continue annual inventory of refuge moose populations in cooperation with partners.
	See A-10

	C-2	Conduct studies/research to identify and quantify factors which influence moose production. 	See A-11.  

	C-3	Conduct moose habitat assessment to evaluate species composition and nutritional content of  browse.  See A-12.

C-4	Continue to work with partners to assess and manage the annual moose harvest in the Yukon Flats.  See A-13.

	C-5	Initiate and implement a cooperative moose management plan with local villages and Alaska Department of Fish and Game for the Yukon Flats
	
	C-6	Continue to work with partners to document and monitor the annual harvest of other subsistence species.  See A-13.

	C-7	Work with partners (local residents, local Fish and Game advisory committees, Regional Subsistence Council, boards of fisheries and game, Federal Subsistence Board, etc.) to simplify and coordinate state and federal harvest regulations.  

	C-8	Respond to concerns about the potential impacts of beaver dams on whitefish runs.

	C-9	Expand law enforcement activities as appropriate to meet subsistence management needs.

GOAL D.  Ensure water quality and necessary water quantity within the refuge.

OBJECTIVES (under revision, last revised in 2004)

	D-1	Continue periodic contaminant monitoring of selected stream sites downstream of mining activities and sites that may be impacted by future development. 

	D-2	Continue to work with the Water Resources Branch to investigate and acquire water rights on the refuge.

	D-3	Continue to work with the Water Resources Branch to investigate and complete navigability determinations on all refuge waterways within five years and produce GIS maps of federal waters 

GOAL E.  Provide opportunities for the public to use and enjoy refuge resources through compatible recreational activities including hunting, fishing, wildlife observation and photography, and environmental education and interpretation.

OBJECTIVES (under revision, last revised in 2004)

	E-1	Develop programs to monitor public use of the refuge, including sport hunting and fishing, river floating and public use due to new road access to Beaver Creek.
	
	E-2	Expand law enforcement activities as appropriate to meet management needs.

	E-3	Continue to operate and monitor the refuge special use permit program.
	
	E-4	Begin to collect information on historic use of proposed RS2477 routes on the refuge.
	
E-5	Work with the Realty Division to initiate digitizing and mapping of Alaska Native Claims Settlement Act 17(b) easements. 


	E-6	Continue to coordinate with the U.S. Air Force and land management agencies to assess and mitigate the impacts of military aircraft operations. 
	
E-7	Identify and prioritize appropriate strategies to enhance the refuge outreach program. 

	E-8	Continue to conduct school programs and community meetings in seven to nine area villages at least once a year.

	E-9	Work with the Yukon Flats School District to develop school curricula specific to the Upper Yukon Valley ecosystem by the end of FY 2002. 
	See above.  Identified as Priority number 2 in 2004

	E-10	Continue to work with the other Fairbanks Service offices and the Alaska Public Lands Information Center to plan and provide outreach activities including, but not limited to, National Wildlife Refuge Week, International Migratory Bird Day, Outdoor Days, Earth Quest, Creamer’s Field Waterfowl Watch, and the Tanana Valley Fair. Delete Tanana Valley Fair
	See above. 

	E-11	Continue to act as a resource for area educators including providing on-call programs, kits, curricula, and other teaching aids.
	Tie this into E-9.

	E-12	Coordinate with Regional Office personnel to provide at least one teacher workshop on wildlife and other natural resource-related topics by the end of FY 2000.
	Tie this into E-9

	E-13	Continue to develop, provide and revise refuge-specific brochures (e.g., revised refuge brochure and new Refuge guide for Yukon River floaters), handouts, information packets, and maps.  
Refuge brocure completed, completion of river guide dependent on priority of tasks for outreach personnel.  

	E-14	Expand the Refuge Information Technician program to include one to two additional positions by the end of FY 2002. Change to 2006
	Ongoing.  Need exists to identify qualified candidates.

	E-15	In addition to the Refuge Information Technician program, continue other employment and volunteer opportunities for local residents (with emphasis on youth) to learn about refuge management and careers in natural resources.
		This can be accomplished through cooperative projects with villages utilizing challenge cost shares or wildlife tribal grant programs.

	E-16	Continue to disseminate information about refuge programs via periodic Refuge Information Bulletins. 
	Indentified as priority number 3as 9/21/04 staff meeting

	E-17	Pursue translation of selected refuge information into Gwitch’in dialect.
	Ongoing for projects such as Kiosks.

	E-18	Develop interpretive exhibits including, but not limited to, a portable refuge exhibit, semi-portable exhibit for all three refuges, and exhibit at the airport.
		Suggest combining E-19 and E-20 to reflect the next priority for interpretive signage.  Perhaps the boat ramp at Circle? 

	E-19	Continue and expand work with other offices to plan and interpret activities along the Dalton Highway.
	


GOAL F.  Maintain the integrity of refuge areas and resources with special significance or values.

OBJECTIVES (under revision, last revised in 2004)
	
	F-1	Continue to manage the Refuge segment of Beaver Creek Wild and Scenic River in accordance with the cooperative management plan.
	This need will be elevated if the land exchange goes through.

	F-2	Complete and begin to implement the refuge cultural resource guide in 1997.  
	 
	F-3	Continue to document and preserve habitats that support rare and unique plants associated with the Porcupine River steppe bluffs and other areas. 
	The document part (collecting baseline data) of this should be in Goal A.

	F-4	Explore use of Refuge Information Technicians to document local place names and record oral histories.
		 
	GOAL G.  Provide and maintain the facilities and equipment necessary to ensure a safe and secure environment for the visiting public and in which Service personnel can accomplish refuge purposes, goals, and mandates.

OBJECTIVES (under revision, last revised in 2004)
	
	G-1	Continue to provide operational and safety training to Service personnel in the Northern Ecoregion. 
	  
	G-2	Continue to maintain Service hangar facility in support of Fairbanks-based airplanes.
	
	G-3	Continue to maintain refuge equipment (including the radio system) and facilities at Fairbanks, Fort Yukon and Canvasback Lake.
	CATG  maintains Fort Yukon facilities, AFS and RO maintain radio system

	G-4	Continue to cooperate with other Fairbanks-area refuges to make most efficient use of staff and resources.	

	G-5	By the end of FY 2007, increase staffing to the level necessary to achieve the refuge purposes, goals, and objectives.
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