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50 CFR Part 17



Docket No. FWS–RX–XXX–XXXX



[Insert accounting code]



Endangered and Threatened Wildlife and Plants; 12-Month Finding on a Petition to List Greater Sage-grouse (Centrocercus urophasianus) as an Endangered or Threatened Species



AGENCY:  Fish and Wildlife Service, Interior.



ACTION:  Notice of 12-month petition finding.



SUMMARY:  We, the U.S. Fish and Wildlife Service (Service), announce a 12-month finding on petitions to list the greater sage-grouse (Centrocercus urophasianus), both rangewide and the Columbia Basin population, as an endangered or threatened species under the Endangered Species Act of 1973, as amended (Act).  After review of the best available scientific and commercial information, we find that the Columbia Basin population does not qualify as a distinct population segment.  In addition, we find that listing the greater sage-grouse is not warranted at this time.  However, we ask the public to submit to us any new information that becomes available concerning the threats to the greater sage-grouse or its habitat at any time. 



DATES:  The finding announced in this document was made on [INSERT DATE OF FEDERAL REGISTER PUBLICATION].



ADDRESSES:  This finding is available on the Internet at http://www.regulations.gov at Docket Number FWS–RX–XXX–XXXX.  Supporting documentation we used in preparing this finding is available for public inspection, by appointment, during normal business hours at the U.S. Fish and Wildlife Service, Mountain-Prairie Regional Office, 134 Union Boulevard, Lakewood, CO 80228.  Please submit any new information, materials, comments, or questions concerning this finding to the above address.



FOR FURTHER INFORMATION CONTACT:  [Name], Field Supervisor (or Field Office Listing/Critical Habitat Coordinator), [insert name of Field Office] (see ADDRESSES); by telephone at [XXX–XXX–XXXX]; or by facsimile at [XXX–XXX–XXXX].  If you use a telecommunications device for the deaf (TDD), please call the Federal Information Relay Service (FIRS) at 800–877–8339.



SUPPLEMENTARY INFORMATION:



Executive Summary



Why we need to publish this document.  Under the Act, a species may warrant protection through listing if it is endangered or threatened throughout all or a significant portion of its range.  Listing a species as an endangered or threatened species can only be completed by issuing a rule.  We issued 12-month finding that greater sage-grouse was warranted for listing in 2010 (75 FR 19910, March 23, 2010).  However, since that time, new information about the status of the species, threats, regulatory mechanisms, and conservation measures indicates that listing is not necessary.  



The basis for our action.  Under the Act, we can determine that a species is an endangered or threatened species based on any of five factors:  (A) The present or threatened destruction, modification, or curtailment of its habitat or range; (B) overutilization for commercial, recreational, scientific, or educational purposes; (C) disease or predation; (D) the inadequacy of existing regulatory mechanisms; or (E) other natural or manmade factors affecting its continued existence.  Based on new information about these factors and the adequacy of regulatory mechanisms in managing them, we have determined that listing greater sage-grouse is not necessary.



Background



	Section 4(b)(3)(B) of the Act (16 U.S.C. 1531 et seq.), requires that, for any petition to revise the Federal Lists of Endangered and Threatened Wildlife and Plants that contains substantial scientific or commercial information that listing the species may be warranted, we make a finding within 12 months of the date of receipt of the petition.  In this finding, we will determine that the petitioned action is: (1) Not warranted, (2) warranted, or (3) warranted, but the immediate proposal of a regulation implementing the petitioned action is precluded by other pending proposals to determine whether species are endangered or threatened, and expeditious progress is being made to add or remove qualified species from the Federal Lists of Endangered and Threatened Wildlife and Plants.  Section 4(b)(3)(C) of the Act requires that we treat a petition for which the requested action is found to be warranted but precluded as though resubmitted on the date of such finding, that is, requiring a subsequent finding to be made within 12 months.  We must publish these 12-month findings in the Federal Register.



Previous Federal Actions



	From 1999 to 2005, we received eight petitions to list the greater sage-grouse (hereafter, sage-grouse) throughout its range or within specific Distinct Population Segments (DPSs) (Table X).  Among those, two were petitions to list the Bi-State DPS of the greater sage-grouse (2002 and 2005), which are not included in this status assessment (see Bi-State DPS, below).  The responses to the other six petitions and the outcomes of ensuing lawsuits and court settlements are detailed in the 2010 finding (75 FR 13910, March 23, 2010), and are summarized in Table X.  



Table X.  Summary of petitions and responses for greater sage-grouse, including the eastern and western sub-species, and Columbia Basin.  	Comment by Mary Grim: Need to add FR citations to last column

		Petitioner

		Date

		Request of Petition

		Petition Finding

		Status Review Finding

		Legal Challenges

		Outcome



		Craig Dremann

		Jul. 2, 2002

		List rangewide

		These 3 petitions combined in one substantial finding; 

Apr. 21, 2004

		Not Warranted; Jan. 12, 2005

		Western Watersheds Project challenged in 2006; claim was arbitrary and politically influenced

		Finding remanded in 2007; Warranted finding published March 23, 2010



		(Institute for Wildlife Protection

		Mar. 24, 2003

		List rangewide

		

		

		

		



		American Lands Alliance [lead] + 20 other organizations)

		Dec. 29, 2003

		List rangewide

		

		

		

		



		Institute for Wildlife Protection

		Jan. 24, 2002

		List the western subspecies 

		Non-substantial; Feb. 7, 2003

		N/A

		Institute for Wildlife Protection challenged;  2006 court ruling that USFWS failed to provide adequate definition for sub-species

		Positive 90-day finding April 29, 2008;  Part of  March 23, 2010 finding, but determined it was not a valid sub-species



		Institute for Wildlife Protection

		Jul. 3, 2002

		List the eastern subspecies

		Non-substantial; Jan. 7, 2004

		N/A

		Institute for Wildlife Protection challenged

		Judge ruled in favor of USFWS on Sept. 28, 2004 and dismissed plaintiff case



		NW Ecosystem Alliance and Biodiversity Legal Foundation

		May 28, 1999

		List the Columbian Basin as a DPS

		Substantial; 

Aug. 24, 2000

		Warranted but precluded; 

May 7, 2001

		N/A

		Committed to resolve the DPS status in the rangewide status review







	In 2010, we found that listing the greater sage grouse was warranted, but precluded by other actions.  That finding was based on continuing population declines, with some areas of local extirpations, resulting from habitat fragmentation.  Habitat fragmentation was caused by a number of land use activities, but energy development, agricultural conversion, conifer encroachment, wildfire, and invasive species were of particular concern.  Significant habitat fragmentation was expected to continue into the foreseeable future and regulatory mechanisms were ineffective in addressing this threat.  As a result of these findings, the greater sage- grouse was made a candidate for listing rangewide with a listing priority number (LPN) of 8, indicating that threats were of moderate magnitude and imminent (75 FR 13910, March 23, 2010).



	On May 10, 2011, we filed a multiyear work plan as part of a proposed settlement agreement with Wild Earth Guardians and others in a consolidated case in the U.S. District Court for the District of Columbia.  On September 9, 2011, the Court accepted our agreement with the plaintiffs in Endangered Species Act Section 4 Deadline Litig., Misc. Action No. 10–377 (EGS), MDL Docket No. 2165 (D. DC) (known as the “MDL case”) on a schedule to publish proposed rules or not-warranted findings for the 251 species designated as candidates as of 2010 no later than September 30, 2016.  The work plan included a deadline to submit a proposed rule or not-warranted finding to the Federal Register for greater sage-grouse, including any DPSs (but excluding the Bi-State DPS), by September 30, 2015.  The publication of this finding complies with the work plan.

[bookmark: Abronia]

Species Information 



	Greater sage-grouse are birds in the Phasianidae family, which is a diverse taxonomic group consisting of over 50 genera commonly known as grouse, turkeys, pheasants, partridges, francolins, and Old World quail.  Adult male sage-grouse range in length from 66 to 76 cm (26 to 30 in) and weigh between 2 and 3 kg (4.4 and 6.6 lb).  Adult females are smaller, ranging in length from 48 to 58 cm (19 to 23 in) and weigh between 1 and 2 kg (2.2 and 4.4 lb).  Males and females have dark grayish brown body plumage with many small gray and white spots, fleshy yellow combs over the eyes, long pointed tails, fully feathered legs and feet, and dark green toes.  Males also have blackish chin and throat feathers, conspicuous phylloplumes (specialized erectile feathers) at the back of the head and neck, and white feathers forming a ruff around the neck and upper belly.  During breeding displays, males exhibit olive green apteria (fleshy bare patches of skin) on their breasts (Schroeder et al. 1999, p. 2).



Bi-State Distinct Population Segment



	In 2010, we found the Bi-State population to be a DPS because it is genetically unique and markedly separate population from the rest of the greater sage-grouse range (75 FR 13910, March 23, 2010).  This DPS has been addressed in a separate status review and was determined to be not warranted for listing on April 23, 2015 (80 FR 22828, February 23, 2015).  Therefore, the Bi-State population will not be addressed in this status review.



Columbia Basin Population



	In 2001, we concluded in a 12-month finding that the Columbia Basin DPS of the western sage-grouse, a subspecies of the greater sage-grouse, was a valid DPS that warranted listing under the Act (66 FR 22984, May 7, 2001).  Since that 12-month finding, new information emerged that led us to conclude that the best scientific and commercial information do not support the taxonomic validity of the western subspecies (75 FR 13910, March 23, 2010).  Therefore, in the following section we reevaluate the validity (i.e., discreteness and significance) of the Columbia Basin DPS with respect to the correct taxon to which it belongs: the greater sage-grouse (Centrocercus urophasianus). 



	Within the USFWS’s Policy Regarding the Recognition of Distinct Vertebrate Population Segments Under the Endangered Species Act (61 FR 4722; February 7, 1996), three elements are considered in the decision concerning the establishment and classification of a possible DPS.  These elements include:



(1) The discreteness of a population in relation to the remainder of the species to which it belongs; 

(2) The significance of the population segment to the species to which it belongs; and 

(3) The population segment’s conservation status in relation to the Act’s standards for listing, delisting, or reclassification (is the population segment endangered or threatened). 



Discreteness



	Under the DPS policy, a population segment of a vertebrate taxon may be considered discrete if it satisfies either one of the following conditions: 



(1) It is markedly separated from other populations of the same taxon as a consequence of physical, physiological, ecological, or behavioral factors.  Quantitative measures of genetic or morphological discontinuity may provide evidence of this separation. 


(2) It is delimited by international governmental boundaries within which differences in control of exploitation, management of habitat, conservation status, or regulatory mechanisms exist that are significant in light of section 4(a)(1)(D) of the Act.



	In our 2001, 12-month finding on the Columbia Basin DPS (66 FR 22984, May 7, 2001), we found that the population was physically discrete from other populations of the western subspecies of sage-grouse in central and southern Oregon.  Below we reevaluate that finding giving consideration to new information and conducting our analysis with respect to the entire range of greater sage-grouse.  



Markedly Separate – Sage-grouse in the Columbia Basin occur in four relatively disjunct and small areas.  Two of these areas (Yakima Training Center and Douglas County) have endemic populations, and two areas (Yakima Indian Nation and Lincoln County) are in the process of being repopulated by translocations of individuals from outside the Columbia Basin (WWHCWG 2010, p. 55; WWHCWG 2012, p. A.2-3).  Translocations began in 2004 with augmentation efforts on the Yakima Training Center (Schroeder et al. 2014, pp. 8; Stinson and Schroeder 2014, p. 15).  Translocations to reestablish populations on Yakima Nation lands and in Lincoln County were initiated in 2006 and 2008, respectively (Schroeder et al. 2014, pp. 8–15).  



	The pre-settlement distribution of sage-grouse is generally described as being continuous from central Oregon, north to the Columbia Basin (Schroeder et al. 2004, p. 368).  However, this continuity was lost between the pre- and post-settlement period, mostly due to habitat conversion (Yocom 1956, p. 542; Crawford 1982, p. 4; Schroeder et al. 2000, pp. 105, 110; 2004, pp. 369–370).  Breeding populations in the Columbia Basin are now separated by approximately 250 km (155 mi) of fragmented and unsuitable habitat from the next nearest breeding population of sage-grouse, the Baker population in Oregon (WWHCWG 2010, p. 54; Johnson et al. 2011, p. 409, Knick et al. 2013, p. 1544).  The second closest breeding population, in central Oregon, is approximately 260 km (162 mi) from the nearest breeding population in the Columbia Basin (Johnson et al. 2011, p. 409, Knick et al. 2013, p. 1544).  The area between these populations consists of relatively small patches of fragmented sagebrush (Knick et al. 2003, pp. 615–617) within a matrix of croplands (Knick et al. 2003, p. 618).  In addition, the Baker population is also separated by the Blue Mountains in northeastern Oregon (Gabrielson and Jewett 1970, map insert).  At the narrowest point, sagebrush habitats on either side of this forested mountain range are approximately 25 km (15 mi) apart and no historical sage-grouse records exist for this area (Schroeder et al. 2004, p. 368; Knick et al. 2013, p. 1544).  



	There are no documented instances of sage-grouse moving between the Columbia Basin and any other sage-grouse populations without the aid of translocations.  Seasonal migration in sage-grouse over 100 km (62 mi) has been observed (Fedy et al. 2012, Tack et al. 2012, Davis et al, 2014), but in Washington, seasonal movements tend to be less than 30 km (19 mi) between breeding and wintering areas (Schroeder and Vander Haegen 2003, entire; WWHCWG 2010, pp. 54–55).  Despite documentation of extensive seasonal movements in this species (Fedy et al. 2012, p. 1066; Tack et al. 2012, p. 65; Davis et al. 2014, pp. 5–7), the natal dispersal abilities of greater sage-grouse have been shown to be low (e.g., median less than10 km (6 mi; Dunn and Braun 1985, p. 622; Thompson 2012, p. 193).  Based on data from radio-marked sage-grouse, the maximum distance translocated birds in the Columbia Basin moved from the point of release was 85 km (53 mi), but the average maximum distance removed from the release site for all birds with two or more locations was only 14 km (9 mi) (Schroeder et al. 2014, p. 17).



	The ability of sage-grouse to move through the landscape is affected by many factors including the presence of suitable habitats or topographic features that impede movement (Connelly et al. 2004, p. 6-60 to 6–62; Schulwitz et al. 2014, p.568; Row et al. 2015, pp. 1965–1966).  An assessment of habitat linkages between sage-grouse in Washington and Oregon that combined information on sage-grouse movement ecology and habitat suitability models showed relatively high landscape resistance to sage-grouse movements and no modeled linkages between the Columbia Basin sage-grouse and other greater sage-grouse populations (WWHCWG 2010, pp. 57–59).  A separate modeling effort evaluating contemporary connectivity among leks spanning the Great Basin and Columbia Basin using independently derived resistance surfaces and habitat suitability models also showed little to no movement potential between the Columbia Basin and other sage-grouse populations (Knick et al. 2013, pp. 1548). 



	Analysis of genetic variation across the range of sage-grouse is consistent with relatively short-distance dispersal, with gene flow decreasing as the distance between populations increases (i.e., isolation by distance) (Oyler-McCance et al. 2005, p. 1306).  Landscape resistance can also influence patterns of gene flow in sage-grouse, with broad-scale distribution of low quality nesting and wintering habitats identified as the most important factors driving patterns of effective dispersal (Row et al. 2015, pp. 1963–1964).  Landscape-scale analyses of genetic variation show low levels of gene flow between the Columbia Basin and other populations of greater sage-grouse (Oyler-McCance et al. 2005, p. 1306).  Analysis of allele frequencies in sage-grouse on the Yakima Training Center prior to augmentation efforts showed that these individuals had low genetic diversity and were distinguishable from individuals translocated from Oregon and Nevada (Blankenship et al. 2011, pp. 7, 10); a result that is consistent with little to no contemporary gene flow. 



	Sage-grouse have been translocated to the Columbia Basin from Idaho, Oregon, Nevada, and Wyoming (Livingston et al. 2006, pp. 2–3; Schroeder et al. 2014, pp. 8, 14-15).  Moving sage-grouse from other areas into the Columbia Basin population means that, while this population is physically discrete from other populations due to habitat loss and fragmentation, it has been connected through human intervention.  Genetic data collected post-augmentation on the Yakima Training Center confirms that breeding between endemic individuals and translocated individuals has occurred (Blankenship et al. 2011, p. 10).  It is unknown if translocated sage-grouse released on the Yakama Nation or in Lincoln County are interbreeding with endemic populations of sage-grouse.  However, at least one bird translocated to Lincoln County is known to have dispersed to the Douglas County population (Schroeder et al. 2014, p. 17).  In addition, two males released in Lincoln County moved to the Douglas County population for a few days early in the 2015 breeding season, but returned to Lincoln County and were observed strutting on the Lincoln County lek (H. McPherron, pers. comm. 2015). 



International Boundaries – Greater sage-grouse occurrences were documented in British Columbia from 1864 to 1918 (Campbell and Ryder 2010, p. 7), in the Okanogan Valley, an area considered part of the Columbia Basin ecosystem.  From 1918 to the 1950s, no occurrence records were reported (Campbell and Ryder 2010, entire).  Translocations were conducted to reintroduce sage-grouse in the late 1950s, but given the lack of occurrence records since the 1960s, the species is considered extirpated from the province (Campbell and Ryder 2010, pp. 7–10).  Therefore, sage-grouse in the Columbia Basin are not delimited by international governmental boundaries.  



Summary for Discreteness – Sage-grouse in the Columbia Basin are physically separated from the nearest greater sage-grouse populations by approximately 250 to 260 km (155 to 162 mi).  Information on movement and dispersal ecology, telemetry data, habitat and connectivity modeling, and genetic analyses, when viewed together, suggest that it is extremely unlikely that sage-grouse currently move between the Columbia Basin and other sage-grouse populations.  Based on this information alone, we could conclude that the Columbia Basin population is discrete based on marked separation from other populations as a consequence of physical and ecological factors.  However, ongoing translocation efforts provide an anthropogenic bridge that artificially connects the Columbia Basin to other populations of sage-grouse.  The connectivity provided by human-intervention complicates any conclusions about Columbia Basin discreetness.  Given the uncertainty about how to evaluate the impact of translocations, we will assume that the population could be discrete and move on to assess the significance of the population to the taxon.  



Significance



	If a population segment is considered discrete under one or more of the conditions described in our DPS policy, its biological and ecological significance will be considered in light of Congressional guidance that the authority to list DPSs be used “sparingly” (see Senate Report 151, 96th Congress, 1st Session) while encouraging the conservation of genetic diversity.  In making this determination, we consider available scientific evidence of the DPS’s importance to the taxon to which it belongs.  Since precise circumstances are likely to vary considerably from case to case, the DPS policy does not describe all the classes of information that might be used in determining the biological and ecological importance of a discrete population.  However, the DPS policy describes four possible classes of information that provide evidence of a population segment’s biological and ecological importance to the taxon to which it belongs.  As specified in the DPS policy (61 FR 4722, February 7, 1996), this consideration of the population segment’s significance may include, but is not limited to, the following:

 

(1) Persistence of the DPS in an ecological setting unusual or unique to the taxon; 

(2) Evidence that loss of the DPS would result in a significant gap in the range of a taxon;

(3) Evidence that the DPS represents the only surviving natural occurrence of a taxon that may be more abundant elsewhere as an introduced population outside its historical range; or 

(4) Evidence that the DPS differs markedly from other populations of the species in its genetic characteristics.



A population segment needs to satisfy only one of these conditions to be considered significant.  Furthermore, other information may be used as appropriate to provide evidence for significance.



	In our 2001, 12-month finding on the Columbia Basin DPS, we found that the population was significant to the no-longer-valid western subspecies because it occurred in a unique ecological setting and because loss of the Columbia Basin would have resulted in a significant gap in the range of the western subspecies (66 FR 22984, May 7, 2001, p. 22992).  Below we reevaluate these findings giving consideration to new information and conducting our analysis on the entire greater sage-grouse range, rather than the no-longer-valid western subspecies range.

  

Unusual or Unique Ecological Setting – In our 2001, 12-month finding relative to unusual or unique ecological setting, we found that:



(1) The Columbia Basin is a unique ecosystem, whose characteristics were the result of a unique combination of elevation, soil, influences of historical geologic processes, and climatic conditions;  as a result, sagebrush habitats in the Columbia Basin could be differentiated from sagebrush habitats outside of the Columbia Basin by a number of floristic characteristics, including the presence of juniper woodlands, salt-desert shrub habitats, and the type and distribution of sagebrush taxa and forb species;

(2) Sage-grouse occupying the Columbia Basin were, “necessarily,” differentially exploiting the resources that are available, as compared with sage-grouse in central and southern Oregon; and that these differences in exploitation of resources had bearing on their food and cover preferences, distribution, movements, reproductive fitness, and ultimately, their survival; and,  

(3) The unique elements of the Columbia Basin held different management implications for western sage-grouse within this ecosystem (66 FR 22984, May 7, 2001).



Below, we re-evaluate these findings giving consideration to new information and conducting our analysis on the entire greater sage-grouse range, rather than the no-longer-valid western subspecies range.



	As stated in the DPS Policy, we believe that occurrence in an unusual ecological setting may indicate that a population segment represents a significant resource warranting conservation under the Act (61 FR 4722, February 7, 1996).  In considering whether the population occupies an ecological setting that is unusual or unique for the taxon, we evaluate whether the habitat includes unique features not used by the taxon elsewhere and whether the habitat shares many features common to the habitats of other populations.



	The Columbia Basin is a unique ecosystem within the range of the greater sage-grouse, in that no other ecosystems within the range of the sage-grouse are exactly the same with respect to elevation, soil, influences of historical geologic processes, and climatic conditions.  As we found in 2001, these differences have resulted in some differences to the types of sagebrush and other vegetative components present in the ecosystem (66 FR 22984, May 7, 2001, pp. 22989–22991).  However, simply the occurrence of a species within a definable ecosystem does not, by itself, make it significant to the taxon under the DPS policy.  Sagebrush-dominated plant communities vary considerably across the range of sage-grouse (West and Young 2000, pp. 259–267), and specific habitat components used by grouse can vary due to biotic and abiotic factors (Connelly et al. 2011, p. 70).  Yet, common to all sage-grouse is the use of sagebrush and their dependence on this habitat for food and cover during all periods of the year (Connelly et al. 2004, pp. 4-1 to 4-19).  The greater sage-grouse appears to be fairly adaptable to a variety of conditions as it: (1) occurs throughout a wide variety of sagebrush habitats in the western North America; (2) occurs and breeds from less than 610 m (2,000 ft) to more than 3,000 m (9,842 ft) above sea level; (3) spans a variety of climatic conditions from relatively wet montane sagebrush communities to dry sagebrush types; and (4) uses a wide range of understory vegetation during the breeding and brood-rearing periods (Aldridge and Brigham 2002, pp. 440-442; Connelly et al. 2004, pp. 4-1 to 4-19; Schroeder et al. 2004, pp. 366–368; Guttery 2011, pp. 20, 50–51). Stated more simply, the species is able to occupy a broad range of sagebrush communities throughout western North America.  



	The degree to which regional differences in habitat components affect sage-grouse distribution, reproductive fitness, and survival is complex (Connelly et al. 2011, pp. 71–83) and any attempt at assessing this relationship is confounded by numerous factors, including the type and distribution of anthropogenic impacts.  Sage-grouse in the Columbia Basin are comparable to other populations of sage-grouse in their date of nest initiation, variation in the date of nest initiation, length of incubation, nest success, lek visitation by females, and fidelity of males to leks (Schroeder 1997, pp. 937–939; Schroeder and Robb 2003, p. 295–296).  Differences reported for the Douglas County population include higher reproductive effort than sage-grouse in other regions and lower fidelity to nest sites (Schroeder 1997, p. 939; Schroeder and Robb 2003, p. 296).  The degree to which these differences are the result of habitat fragmentation in north-central Washington or other factors is unknown (Schroeder and Robb 2003, p. 297).  Nevertheless, sage-grouse in the Columbia Basin appear to have reproductive output and survival estimates that are within the range of values observed elsewhere across the range of the species (Stinson et al. 2004, p. 6, Connelly et al. 2011, pp. 56–58).   



	Under the DPS Policy, a determination of significance can be made if a population segment persists in a unique or unusual ecological setting that is significant to the species to which it belongs.  Although the Columbia Basin differs in some ways from other habitats that the sage-grouse inhabits, this is not unusual for the taxon given the diversity of sagebrush habitats the species utilizes across its range.  Further, nothing about the Columbia Basin population’s life history or habitat use is unique when compared to other populations across the range.  Given that Columbia Basin habitat and birds fall within the natural range of variability for greater-sage grouse across its range, we conclude that the best information available does not indicate the Columbia Basin population is significant to the species as a whole.



Significant Gap in the Range of the Taxon – In our 2001, 12-month finding relative to gap in the range, we found that:



(1) Sage-grouse represent the extreme northwest extent of greater sage-grouse range and the northern-most extent of the historic distribution of the western sage-grouse;

(2) The Columbia Basin historically encompassed roughly 55 percent of the entire range of western sage-grouse; and,  

(3) Due to its potential isolation, sage-grouse in the Columbia Basin are “likely experiencing increased directional selection due to marginal and varied habitats at the taxon’s range periphery, exhibiting genetic consequences of reduced gene flow from other population segments, and responding (and will continue to respond) to the different anthropogenic influences in the region (66 FR 22984, May 7, 2001).  



Below, we reevaluate these findings giving consideration to new information and conducting our analysis on the entire greater sage-grouse range, rather than the previously designated western subspecies’ range.



	Sage-grouse in the Columbia Basin are the northwest extent of the greater sage-grouse range, but sage-grouse in Alberta and Saskatchewan and northern Montana make up the northern-most extent of the range.  To assess the degree to which being the northwestern extent of the range makes the population significant we must consider the proportion of individuals in this extent of the range and the amount of habitat available there for sage-grouse; being a peripheral population, by itself, does not connote significance to the taxon.  When compared to the sage-grouse rangewide, the Columbia Basin is estimated to contain only 0.6 percent of the individuals (K. Doherty, pers. comm. 2015), 2.7 percent of the rangewide distribution of sagebrush habitats (Knick 2011, p. 25), and, 4 percent of the total occupied range (Knick 2011, p. 25).



	Given new information since 2001, our conclusion relative to the likelihood of directional selection due to the isolation of this peripheral population must be reevaluated.  The best available population and genetic data suggest that sage-grouse in the Columbia Basin have undergone a severe reduction in population size, and are now isolated from other populations (Schroeder et al. 2000, pp. 106–109; Oyler-McCance et al. 2005, p. 1307).  This has resulted in the loss of genetic diversity and the populations now has the lowest levels of neutral genetic diversity, as measured in mitochondrial and nuclear markers, reported for any sage-grouse population (Oyler-McCance et al. 2005, p. 1307).  However, the extent to which this isolation is causing “selection” or has resulted in the development of traits in sage-grouse that are adapted to the Columbia Basin is unknown.     



	Morphological or behavioral differences in sage-grouse may be indicators of adaptive traits not revealed through analysis of neutral genetic markers.  Comparisons of sage-grouse in the Columbia Basin with other greater sage-grouse populations suggest they are heavier than birds in Idaho, Nevada, Oregon, and California, but are similar in mass to sage-grouse in northern Colorado to Alberta (Schroeder 2008, pp. 5–9).  Although some wing and tail measurements differed between sage-grouse from the Columbia Basin and elsewhere the comparison included only a small number of other populations, measurement bias was unknown, and the conclusion of the author was that the available morphometric data did not illustrate any unique morphological characteristics in the Columbia Basin birds (Schroeder 2008, p. 10).  Similarly, an assessment of the available behavioral data did not reveal and substantial differences in sage-grouse behavior in the Columbia Basin (Schroeder 2008, pp. 9–10). 



	In summary, loss of sage-grouse in the Columbia Basin would not result in a significant gap in the range of greater sage-grouse.  This area represents less than1 percent of the individuals of the species and less than 3 percent of its sagebrush habitats.  While loss of this population would reduce the occupied range of the species, it would not remove habitat found nowhere else in the range nor would it create a barrier to the movement of birds from other populations.  Although the Columbia Basin population is peripheral and isolated, there is no evidence that it has been isolated for long periods of evolutionary time that would have resulted in significant adaptive traits that might indicate its loss would be significant to the taxon.  



Marked Genetic Differences – In our 2001, 12-month finding, we found that the results from rangewide genetic studies were “suggestive” and demonstrated a marked difference between the population segment of sage-grouse within the Columbia Basin and the population segment in central and southern Oregon.  However, we concluded that these results did not necessarily indicate that genetic differentiation of this population segment is significant to the remainder of the taxon, as we were unsure to what extent the forces of isolation, adaptive change, genetic drift, and/or inbreeding may have influenced the regional profiles of sage-grouse (66 FR 22984, May 7, 2001).  Below, we reevaluate these findings giving consideration to new information and conducting our analysis on the entire sage-grouse range, rather than the invalid western subspecies range.



	Additional rangewide studies of neutral genetic variation since 2001 support that Greater sage-grouse in the Columbia Basin segregate from the other populations when evaluated using quantitative measures of genetic diversity (Benedict et al. 2003, pp. 308–309; Oyler-McCance et al. 2005, pp. 1304–1305).  These quantitative differences were largely the result sage-grouse in the Columbia Basin having extremely low levels of genetic diversity (Oyler-McCance et al. 2005, p. 1307), rather than a being a function of having a large proportion of novel haplotypes or alleles.  



	Evaluation of mitochondrial DNA (mtDNA) revealed that approximately 90 percent of the sampled sage-grouse in the Columbia Basin had a single mtDNA haplotype, while only one novel haplotype was present (Oyler-McCance et al. 2005, pp. 1298–1300).  This novel haplotype (Haplotype DS) was in the same grouping as one of the most common haplotypes observed in greater sage-grouse (Haplotype X) with only a single base-pair difference from this common haplotype (Oyler-McCance et al. 2005, pp. 1299–1301).  This indicates that only a single mutational event was necessary to produce this novel haplotype, which could have occurred over a relatively short amount of evolutionary time.	Comment by Mary Grim: This paragraph is with Jesse to help address Carey’s comments.  Also needs a non-tech bottom line summary.



	Nuclear genetic data evaluated using microsatellite markers showed that populations in the Columbia Basin had the lowest genetic diversity of the 46 populations of greater sage-grouse studied (Oyler-McCance et al. 2005, p. 1307).  Although genetic distance comparisons showed that the Columbia Basin populations were some of the most differentiated of all greater sage-grouse populations, this is largely a reflection of the small number of alleles found there (Oyler-McCance et al. 2005, p. 1307).  Therefore, while statistically different, these differences cannot be attributed to sage-grouse being isolated for a long period of evolutionary time, which might have indicated that they had developed some adaptive traits not found elsewhere in the range of sage-grouse.  



Summary for Significance – We have considered significance of the Columbia Basin population by evaluating the uniqueness of the ecological setting; the potential for a significant gap in the range of greater sage-grouse if the population was lost; and genetic distinctness from other sage-grouse populations.  We conclude that the Columbia Basin birds do not occur in a unique ecological setting, and their loss would not result in a significant gap in the range of the greater sage-grouse.  While genetic diversity is low, the population is not markedly, genetically different from other populations of greater sage-grouse.  In addition, as discussed in the assessment of discreteness, translocations have likely impacted the genetic make-up of this population.  Based on this information, we find that this population does not meet the definition of significance as defined in our 1996 DPS policy. 



Greater Sage-grouse Listable Entity Summary



	In 2010, we determined that the Bi-State population qualified as a DPS under the Act.  At that time, we deferred any other decisions about potential DPSs, including an assessment of the Columbia Basin population until this status review.  After consideration of the distinctness and significance of the Columbia Basin population, we have determined that it does not meet the criteria for a DPS.  Therefore, the Columbia Basin population will be considered together with the other populations in the greater sage-grouse range.  The remainder of this status review will consider all populations and habitat across the species range, minus the Bi-State DPS.   



Distribution 



	Prior to European settlement of western North America in the 19th century, sage-grouse occurred in 13 States and three Canadian provinces—Washington, Oregon, California, Nevada, Idaho, Montana, Wyoming, Colorado, Utah, South Dakota, North Dakota, Nebraska, Arizona, British Columbia, Alberta, and Saskatchewan (Schroeder et al. 2004, p. 369) (Figure XX).  Sagebrush habitats that potentially supported sage-grouse occurred over approximately 1,200,483 km2 (463,509 mi2) before 1800 (Schroeder et al. 2004, p. 366).  Currently, sage-grouse occur in 11 States (Washington, Oregon, California, Nevada, Idaho, Montana, Wyoming, Colorado, Utah, South Dakota, and North Dakota), and two Canadian provinces (Alberta and Saskatchewan), occupying approximately 56 percent of their historical range (Schroeder et al. 2004, p. 369) (Figure XX).  Approximately 2 percent of the total range of sage-grouse occurs in Canada, with the remainder in the U.S. (Knick 2011, p. 24). 





[image: https://portal.doi.net/usfws/SG/SpRGIS/20150430_GRSG_Map_FullPage_Portrait_MZ_CurrRange_HistRange.jpg]

[bookmark: _Toc416075272]Figure XX.  Historical and current range of the greater sage-grouse (derived from Schroeder et al. 2004 and updated by the Service) and the WAFWA Sage-Grouse Management Zones (Stiver et al. 2006, p. 1–6).



	The Western Association of Fish and Wildlife Agencies (WAFWA) Conservation Strategy for Greater Sage-grouse (Stiver et al. 2006, p. 1–6) delineated seven sage-grouse Management Zones (MZ; Figures XX and XX) to guide conservation and management.  The boundaries of these MZs were delineated based on their ecological and biological attributes (floristic provinces) rather than on political boundaries (Stiver et al. 2006, p. 1–6); therefore, vegetation is similar within each MZ and sage-grouse, and their habitats within these areas, are likely to respond similarly to environmental factors and management actions.  In general, the Great Basin portion of the range, which encompasses MZ III, IV, V, and VI, is lower in elevation and experiences less precipitation.  The Rocky Mountain portion of the range, which encompasses MZs I, II and VII, generally is higher in elevation and has greater precipitation.  Due to the variance in the ecological conditions, the regions have differential susceptibility to impacts to species (see Summary of Information Pertaining to the Five Factors, below).  For this reason, many of the potential threats will be assessed for the Great Basin and Rocky mountain portions of the range, and rangewide.



	Sage-grouse currently occupy a portion of their historical range and are more concentrated in core areas.  Sage-grouse have been extirpated from Nebraska, British Columbia, and possibly Arizona (Schroeder et al. 1999, p. 2; Young et al. 2000 p. 445; Schroeder et al. 2004, p. 369).  Changes from the estimated historical distribution are the result of sagebrush alteration and degradation (Schroeder et al. 2004, p. 363; Knick and Connelly 2011, p. 6).  Current distribution of the sage-grouse is estimated at 703,453 km2 (271,604 mi2; USFWS, unpublished data).  Sage-grouse have a clumped distribution across their range as a result of variation in habitat quality and habitat distribution (Figure XX).  Approximately half of the birds occur in the Rocky Mountain portion of the range and half in the Great Basin portion of the range.  Management Zones with the highest proportion of birds are MZ II (37.5 percent of males counted on leks) and MZ IV (30.7 percent of males counted on leks).  As a result, impacts in these MZs can have greater impact to the species rangewide (see Summary of Information Pertaining to the Five Factors, below).   
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Figure XX.  Percent of rangewide greater sage-grouse population by Management Zone.	Comment by Mary Grim: Replace this with thunderstorm map with percentages once we get 




Habitat 



	Sage‑grouse depend on a variety of shrub‑steppe habitats throughout their life cycle and is considered a sagebrush obligate (Patterson 1952, p. 48).  Sage-grouse use a variety of sagebrush species including, but not limited to: Artemisia tridentata wyomingensis (Wyoming big sagebrush), A. t. vaseyana (mountain big sagebrush), A. t. tridentata (basin big sagebrush), A. nova (black sagebrush), A. frigida (fringed sagebrush), A. cana (silver sagebrush), and A. arbuscula (little sagebrush) (Miller et al. 2011, p. 145–151).  Thus, sage-grouse distribution is strongly correlated with the distribution of sagebrush vegetation (Schroeder et al. 2004, p. 364).  



[bookmark: _Toc416075271]	Sagebrush is the most widespread vegetation in the intermountain lowlands in the western U.S. (West and Young 2000, p. 259).  Sagebrush occurs in two natural vegetation types that are delineated by temperature and patterns of precipitation (Miller et al. 2011, pp. 147–148).  Sagebrush-steppe ranges across the northern portion of sage-grouse range, from British Columbia and the Columbia Basin, through the northern Great Basin, Snake River Plain, and Montana, and into the Wyoming Basin and northern Colorado.  Sagebrush is a co-dominant plant, along with perennial bunchgrasses in sagebrush-steppe range.  Great Basin sagebrush occurs south of sagebrush-steppe, and extends from the Colorado Plateau westward into Nevada, Utah, and California (Miller et al. 2011, pp. 147–148).  Sagebrush is usually the dominant plant layer accompanied by sparse understories.  Other sagebrush types within sage-grouse range include mixed-desert shrubland in the Bighorn Basin of Wyoming, and grasslands in eastern Montana and Wyoming that also support silver sagebrush and A. filifolia (sand sagebrush) (Miller et al. 2011 p. 148).  



	Sagebrush is long-lived, with plants of some species surviving up to 150 years (West 1983, p. 340).  Sagebrush has resistance to environmental extremes, with the exception of fire and occasionally defoliating insects (e.g., the webworm (Aroga spp.); West 1983, p. 341).  Natural sagebrush re-colonization depends on the presence of adjacent live plants for a seed source or on the seed bank, if present (Miller and Eddleman 2000, p. 17).  Although seed viability and germination are high, seed dispersal is limited (West and Young 2000, p. 260).  Additionally, sagebrush seeds typically do not remain viable for more than one growing season and evidence suggests seed banks are transient (i.e., seeds persist in the soil less than one year); however, seeds have higher odds of persisting in the seed bank if they are buried (Wijayratne and Pyke 2012, p. 438).  Productivity of plants associated with the sagebrush understory varies widely and is influenced by moisture availability, soil characteristics, climate, and topographic position (Miller et al. 2011, pp. 151–154).  Forb abundance can be highly variable from year to year and is largely affected by the amount and timing of precipitation.  



	Sage-grouse depend on large areas of contiguous sagebrush to meet all seasonal habitat requirements (Connelly et al. 2011a, pp. 82–83; Wisdom et al. 2011, p. 465).  Sage-grouse exhibit strong site fidelity (loyalty to a particular area, even when the area is no longer of value) to seasonal habitats, which includes breeding, nesting, brood-rearing, and wintering areas (Connelly et al. 2004, p. 3–1; Connelly et al. 2011b, p. 60).  Little information is available regarding minimum sagebrush patch sizes required to support populations of sage-grouse.  Home range calculations range from 4 to 615 km2 (1.5 to 237.5 mi2; Connelly et al. 2011b, p. 60), and migratory populations may use areas exceeding 2,700 km2 (1,042 mi2, 667,185 acres; Leonard et al. 2000, p. 269, Davis et al. 2014, p. 713).  Large seasonal and annual movements emphasize the landscape nature of the species (Knick et al. 2003, p. 624; Connelly et al. 2011b, p. 60).



	In the 2010 finding, we assessed impacts to sage-grouse and their habitat based on the portion of occupied range where a disturbance occurred.  This approach was based on the best available GIS data at that time, but may have overestimated some impacts all lands within the occupied range were assumed to provide habitat.  For this assessment, we used lek data to model the location of sage-grouse breeding habitat across the entire range (Map XX).  This model only represents breeding habitat and may not include other seasonal habitats known to be important to sage-grouse such as wintering and late summer habitats.  This model was used to assess the location and scope of potential future impacts to the species habitat (see Summary of Information Pertaining to the Five Factors, below).   
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Figure XX.  Modeled distribution of greater sage-grouse breeding habitat.	Comment by Mary Grim: Grayscale Map  in development

	

	Federal lands encompass the majority of the sage-grouse range, with MZ III, IV, and V being more than a 60 percent federally-owned (Tables XX).  Primary Federal land managers within the sage-grouse range include Bureau of Land Management (BLM) and the U.S. Forest Service (USFS), which collectively manage 51 percent of the sage-grouse range.  Other Federal owners include the National Park Service (NPS), Department of Defense (DoD), Service, and Department of Energy (DOE).  Private lands comprise approximately 39 percent of the occupied species range, with the largest proportion of private lands occurring in MZs I, VI, and VII.  Tribal lands cover approximately 3 percent and State lands cover approximately 5 percent of the current sage-grouse range. 



Table XX.  Table XX.  Percent of the currently occupied greater sage-grouse range within the WAFWA Sage-Grouse Management Zones (Stiver et al. 2006, p. 1–6), by surface managing agency.

		Sage-grouse MZ

		BLM

		USFS

		Other Federal

		Tribal

		State

		Private



		I

		Great Plains

		16

		2

		1

		5

		8

		69



		II

		Wyoming Basin

		49

		2

		2

		3

		6

		38



		III

		Southern Great Basin

		69

		14

		1

		1

		2

		13



		IV

		Snake River Plain

		52

		8

		3

		1

		5

		30



		V

		Northern Great Basin

		62

		7

		6

		1

		2

		23



		VI

		Columbia Basin

		5

		0

		13

		11

		7

		63



		VII

		Colorado Plateau

		39

		0

		0

		25

		11

		25



		TOTALS

		45

		6

		2

		3

		5

		39







Life History Characteristics and Seasonal Habitat Use



	During the breeding season, male sage‑grouse gather together to perform courtship displays on areas called leks.  These areas are often characterized by having bare soil, shortgrass-steppe, windswept ridges, exposed knolls, or other relatively open sites (Connelly et al. 2004, p. 3–7).  Leks are often surrounded by denser shrub‑steppe cover, which is used for escape, thermal, and feeding cover.  Leks can be formed opportunistically at any appropriate site within or adjacent to nesting habitat (Connelly et al. 2000a, p. 970), and therefore lek habitat availability is not considered to be a limiting factor for sage-grouse (Schroeder 1999, p. 4).  



	After mating, females travel to nesting areas characterized by sagebrush with an understory of native grasses and forbs that provides cover, an insect prey base, and herbaceous forage for pre-laying and nesting females (Barnett and Crawford 1994, p. 116; Gregg 1991, p. 19; Schroeder et al. 1999, p. 4; Connelly et al. 2000a, p. 971; Connelly et al. 2004, pp. 4–17, 18).  Sage-grouse clutch size ranges from 6 to 9 eggs with an average of 7 eggs (Connelly et al. 2011a, p. 62).  Males do not participate in incubation of eggs or rearing chicks.



	The likelihood of a female nesting in a given year averages 82 percent in the eastern portion of the range and 78 percent in the western portion of the range (Connelly et al. 2011a, p. 63).  Nest success varies widely, and the average nest success for sage-grouse in non-altered habitats is 51 percent and 37 percent in altered habitats (Connelly et al. 2011a, p. 58).  Re-nesting only occurs if the original nest is lost (Schroeder et al. 1999, p. 11) with an average re-nesting rate of 28.9 percent (Connelly et al. 2004, p. 3–11).  Approximately 2.25 chicks per female may be necessary to maintain stable to increasing populations (Connelly et al. 2000b, p. 970, and references therein).  Due to low chick survival and limited re-nesting, there is little evidence that populations of sage-grouse produce large annual surpluses (Connelly et al. 2011a, p. 67).



	Females rear their broods near the nest site for the first 2 to 3 weeks following hatching (Connelly et al. 2004, p. 4-8).  Forbs and insects are essential nutritional components for chicks (Klebenow and Gray 1968, p. 81; Johnson and Boyce 1991, p. 90; Connelly et al. 2004, p. 4-9).  Therefore, early brood-rearing habitat must provide adequate cover adjacent to areas rich in forbs and insects to assure chick survival during this period (Connelly et al. 2004, p. 4-9). 


	Approximately 12 weeks after hatching, sage-grouse gradually move from sagebrush uplands to more mesic areas during the late brood-rearing period (Peterson 1970, p. 149) in response to summer desiccation of herbaceous vegetation (Connelly et al. 2000a, p. 971).  Summer use areas can include sagebrush habitats as well as riparian areas, wet meadows, and alfalfa fields (Schroeder et al. 1999, p. 4).  These areas provide an abundance of forbs and insects for both females and chicks (Schroeder et al. 1999, p. 4; Connelly et al. 2000a, p. 971).  Broodless females and males will also use more mesic areas in close proximity to sagebrush cover during the late summer, often arriving before females with broods (Connelly et al. 2004, p. 4–10).  



	During the winter, sage-grouse depend almost exclusively on sagebrush for both food and cover (Thacker et al. 2012, p. 588).  Winter areas are characterized by large expanses of big sagebrush and tall shrubs, predominantly located on relatively gentle south or west-facing slopes that provide more favorable thermal conditions and above snow forage (Doherty et al. 2008, p. 192; Hagen et al. 2011, p. 536; Dzialak et al. 2013, p. 16).  The timing of movement to winter ranges varies considerably, but peaks around mid-October through late November (Schroeder et al. 1999, p. 10).  Sage-grouse exhibit fidelity to winter sites (Berry and Eng 1985, p. 239); however, some birds shift winter habitat use in response to severe conditions (Smith 2010, p. 8).  



	The availability of winter habitat is important to sage-grouse persistence.  Across the range of sage-grouse winter habitat comprised from 6.8 to 18 percent of the total landscape used by different populations (Dzialak et al. 2013, p. 10; Smith et al. 2014, p. 12).  Winter habitat availability is reduced during severe winters when heavy snow fall and increasing snow depths further decrease or even eliminate access to sagebrush.  During harsh winters, birds become even more concentrated in the few remaining areas of exposed sagebrush (Hupp and Braun 1987, p. 828).  As a result, the loss of these winter habitats can have impacts disproportionate to their makeup on the landscape (Swenson et al. 1987, p. 128).  During the average winter sage-grouse typically experience low over-winter mortality, estimated at 2 to 4 percent, but could be as high as 15 percent (Connelly et al. 2000b, p. 229; Wik 2002, p. 40; Sika 2006, p. 90; Bruce et al. 2011, p. 421).  During notably severe winters, however, significantly higher mortality rates have been documented (Moynahan et al. 2006, p. 1536; Anthony and Willis 2008, p. 544).  



	The distances sage-grouse move between seasonal habitats are highly variable across the occupied range (Connelly et al. 1988, pp. 119–121).  Sage-grouse may migrate between two or three distinct seasonal ranges, or not migrate at all.  Non-migratory sage-grouse have seasonal movements of less than10 km (6.2 mi; Connelly et al. 2000a, pp. 968–969) while birds in migratory populations may travel well over 100 km (Fedy et al. 2012, p. 1066; Tack et al. 2012, p. 65; Davis et al. 2014, pp. 5–7).  

  

	Despite the documentation of extensive seasonal movements in this species, the dispersal abilities of sage-grouse are assumed to be low.  One study estimated median natal dispersal distances of 8.8 km (5.5 mi) for females and 7.4 km (4.6 mi) for males (Dunn and Braun 1985, p. 622); another study estimated natal dispersal distances of 3.8 km (2.4 mi) for males and 2.7 km (1.7 mi) for females (Thompson 2012, p. 193).  Small scale differences in habitat are not likely to influence sage-grouse dispersal at landscape scales.  Rather, the arrangement of habitat quality was more influential on sage-grouse dispersal (Row et al. 2015, pp. 10-11) than the presence of unsuitable habitats.   
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	Habitat-based measures show that maintaining population connectivity is essential for sage-grouse persistence.  Connectivity between sage-grouse populations declined from 1965 to 2007 due to the loss of leks that historically provided connectivity and lower numbers of birds left to disperse (Knick and Hanser 2011, p. 395).  As connectivity declined, leks with low connectivity were lost first (Knick and Hanser 2011, p. 395), with small decreases in lek connectivity resulting in large increases in probability of lek abandonment (Knick and Hanser, 2011, p. 403).  This suggests that as connectivity between leks at the edge of the range is lost, the probability these leks will persist is likely to decline (Knick and Hanser 2011, p. 396).  



	Sagebrush distribution is the most important factor in maintaining sage-grouse population connectivity (Knick and Hanser 2011, p. 404).  Habitat loss decreases the connectivity between seasonal habitats potentially resulting in the loss of the population (Doherty et al. 2008, p. 194).  Loss of connectivity can increase population isolation (Knick and Hanser 2011, p. 402 and references therein) and, therefore, the probability of loss of genetic diversity and extirpation from stochastic events.  Habitat fragmentation, habitat loss, and altered habitat disturbance regimes (e.g., fire frequency), rather than stochastic events, were identified as the likely primary influences on sage-grouse population trend (Knick and Hanser 2011, p. 403).  Large areas of unsuitable habitat, such as mountain ranges, have been found to impede gene flow in sage-grouse (Row et al. 2015, p. 11).  



	Studies of genetic information among populations have revealed patterns of movement and isolation across the landscape.  An analysis of mtDNA and microsatellite DNA revealed gene flow is limited to the movement of individuals among neighboring populations and it is unlikely that individuals move across large portions of the range (Oyler-McCance et al. 2005, entire; Oyler-McCance and Quinn 2011, p. 91).  Most of the reported genetic clusters were large and consisted of many populations, but smaller, more fragmented areas on the periphery of the range in Colorado, Utah, and Washington, made up their own clusters, suggesting lower amounts of gene flow in these areas (Oyler-McCance and Quinn 2011, p. 92).  



Abundance and Trends



	Estimating sage-grouse population size is difficult due to the large range of the species, incomplete sampling, and challenges counting females (Garton et al. 2011, pp. 295–296).  An index to sage-grouse abundance is most commonly tracked by annually, and separately, by State Fish and Wildlife Agencies counting male sage-grouse on leks (Stiver et al. 2006, p. 3-2).  Estimating population abundance is further challenged by inconsistent sampling protocols for lek surveys (Stiver et al. 2006, p. 3-1; Blomberg et al. 2013, p. 1584).  Further, the relationship of lek survey data to actual number of birds is usually unknown due to the unknown ration of males to female and the unknown proportion of birds that are not observed during lek surveys (WAFWA 2008, p. 3).  Despite these difficulties, lek surveys remain the primary approach to monitor long-term sage-grouse abundance trends (WAFWA 2008, p. 3).  



	Sage-grouse populations are cyclic, further increasing the difficulty in assessing population numbers and determining population stability.  The length of the cycle appears to vary across the range, but most populations have an 8 to 10 year population cycle (Rich 1985, pp. 5–8, Fedy and Doherty 2011, p. 919–922).  Drivers of the cycle are unknown (Fedy and Doherty 2011, p. 921), although may be associated with the amount and timing of precipitation (Rich 1985, p. 14; WAFWA, in prep).  	Comment by Mary Grim: A few commenters asked why not 6-15.  Lit supports 8-10 and citations have been added.  May get new timeframe in pending documents, so keeping this flagged in case we want to change.



Historic Trends



	Estimates of sage-grouse abundance were mostly anecdotal prior to the implementation of systematic surveys in the 1950s (Braun 1998, p. 139).  Early reports suggested the birds were abundant throughout their range.  Periods of historical decline in sage‑grouse abundance occurred from the late 1800s to the early-1900s (Hornaday 1916, pp. 179–221; Crawford 1982, pp. 3–6; Drut 1994, pp. 2–5; WDFW 1995; Braun 1998, p. 140; Schroeder et al. 1999, p. 1).  Other declines in sage‑grouse abundance occurred in the 1920s and 1930s, likely due to hunting, and then again in the 1960s and 1970s as a result of loss of habitat quality and quantity (Connelly and Braun 1997, pp. 2–4; Braun 1998, p. 141).  Following a review of published literature and anecdotal reports, Connelly et al. (2004, ES-1-3) concluded that the abundance of sage-grouse has declined from pre-settlement numbers.  



	Using lek counts as an index for abundance, Connelly et al. (2004, p. 6-28) reported rangewide declines from 1965 through 2003.  Declines averaged 2 percent per year from 1965 to 2003.  The decline was more dramatic from 1965 through 1985, with an average annual change of 3.5 percent.  The rate of decline rangewide slowed to 0.37 percent annually during 1986 to 2003 and some populations increased (Connelly et al. 2004, p. 6-71).  Based on these analyses, Connelly et al. 2004 (p. 6-71) estimated that sage-grouse numbers in the late 1960s and early 1970s were likely two to three times greater than 2004 levels (Connelly et al. 2004, p. 6-71).  Using a statistical population reconstruction approach, Garton et al. (2011, p. 67) also demonstrated a pattern of significantly higher numbers of sage-grouse in the late 1960s and early 1970s (Garton et al. 2011, p. 307–359).   



Recent Trends



	From the late 1990s to the early 2000s, a number of rangewide abundance estimates have been done, sometimes with large differences within a single year (Braun 1998, p. 141; Connelly et al. 2004, p. 13-5).  Estimates during this time have ranged from 100,000 to 500,000 birds (65 FR 51578, August 24, 2000).  In 2008, an analysis lek-count data collected from 1965 to 2007 detected a long-term decline of 3.1 percent per year during 1965 to 2007 (WAFWA 2008, p. 12).  That assessment also found the rate of decline slowed from 1985 to 2007 to an average annual decline of 1.4 percent (Connelly et al. 2004, p. 6-71; WAFWA 2008, p. 58).  



	Although the MZs were not formally adopted by WAFWA until 2006, the trend analyses conducted in 2004 (Connelly et al. 2004, p. 6-20) were based on the same floristic provinces used to define the MZs.  The results suggested long-term declines in sage-grouse for MZs I, II, III, IV and VI.  Trends in MZs V and VII were increasing, but the trends were not statistically significant (Stiver et al. 2006, p. 1–7).  The 2008 analysis reported that MZs I through VI had negative trends from 1965 to 2007 (WAFWA 2008, entire).   



	Preliminary analysis of more recent lek-count trend data from 1965 through 2014 indicates that trends have continued to decline across the range (WAFWA, in prep).  However, WAFWA's investigation of lek-count trends during the 1990 to 2014 time interval suggests the rate of the rate of decline was relatively low (i.e., “cyclic” peaks and lows were within historic ranges) and the number of active leks has been stable or increasing for MZs II, III, and IV.  For MZs I, V, and VI, WAFWA's assessment of lek-count trends during the 1990 to 2014 time interval suggests the rate of has increased in recent years.  Analysis of trend data are sensitive to the start and stop dates of the period analyzed due to the cyclic nature of sage-grouse population.  The 2014 assessment is consistent with previous years’ studies showing a long-term (1965 to 2014) decline of greater sage-grouse in all states and MZs; however,  rangewide, declines were somewhat steeper in the 1965 to 1989 time interval (2.9 percent per year ) than in the 1990 to 2014 interval (2.5 percent per year).	Comment by Mary Grim: Need a citation for new WAFWA data.  It would also be good to insert the WAFWA trend graph below this paragraph when we get it.

	

	Sage-grouse abundance trends since 2010 varies by state.  In general, the previously declining trends reported in our 2010 status review have continued with the exception of Colorado, Oregon, Utah, and Wyoming (Table XX).  The trend assessment is based on survey data provided be each State or Province for use in this status review.



Table XX.  Summary of greater sage-grouse population trends since 2010 based on survey data from State and Provincial wildlife agencies.  	Comment by Mary Grim: Need citations for each

		State/Province

		Trend Since 2010

		Comments



		Alberta

		Not reported

		4-5 active leks remain; 14 males counted on 4 leks in 2013 



		California

		Declining

		Leks in Alturas BLM field office are no longer active.  Leks in Lassen area declining. 



		Colorado

		Increasing since 2013

		4 of 6 populations increased.  Remaining 2 populations remained relatively constant at low numbers and are affected by habitat fragmentation.



		Idaho

		Stable

		Trend from 1996 – 2014 stable; hypothesized that population numbers have not recovered from drought and West Nile virus outbreak in X	Comment by Mary Grim: Need year



		Montana

		Declining

		Declining trend through 2012; no updated information provided



		Nevada

		Declining

		Numbers are down marginally, likely due to poor weather conditions (drought)



		North Dakota

		Declining

		No population recovery from West Nile virus outbreak in 2007.  Declines continuing at a constant rate



		Oregon

		Increasing

		Numbers have increased from 2013 to 2014; population was declining prior to 2013 as a result of habitat loss from wildfires and drought.



		Saskatchewan

		No data provided

		 



		South Dakota

		Declining

		Numbers have steadily declined since 2007 due to West Nile virus outbreaks



		Utah

		Increasing

		Numbers have been increasing since 2011, but overall there has been a long-term gradual decline since 1968



		Washington

		Declining

		Numbers have declined by 50% from 1970 - 2013



		Wyoming

		Increasing

		Lek numbers declined through 2013, then increased in 2014







	A 2011 study (Garton et al. 2011, entire) assessed declining trends similar to the 2004 (Connelly et al. 2004, p. 6-20) and 2008 (WAFWA 2008, entire) analyses.  This study concluded that the percent change in number of males per lek and the number of active leks reflected population declines, and possibly habitat loss in all MZs (Garton et al. 2011, p. 370).  This study estimated rangewide minimum of 88,816 males counted on leks in 2007 (Garton et al. 2011, p. 293).  A revised estimate incorporating an additional 6 years of lek data suggests the rangewide minimum number of males counted on leks declined to 44,297 males in 2013 (Garton, unpublished data 2015).  However, unlike 2007, the 2013 estimate does not include data from the Colorado Plateau and is likely an underestimate.  



	Garton et al. (2011, p. 374) also predicted future population trends showing that declines would continue.  Population forecast models suggested that at least 13 percent of the 23 populations, but none of the MZs analyzed, may decline below effective sizes of 50 birds within the next 30 years (Garton et al. 2011, p. 374); however, not all populations were included in the analyses due to insufficient data for some populations.  The study also predicted that 75 percent of the populations and 29 percent of the MZs are likely to decline below effective sizes of 500 birds within 100 years (Garton et al. 2011, p. 374).  These forecasts assumed current land management practices would continue into the future and did not consider any conservation efforts or regulatory mechanisms that may ameliorate impacts to the species.  



Abundance Summary	Comment by Mary Grim: NW asked that we better capture the whitepaper.  Edits made in attempt to address comment.  Revisit after input from Jesse.



	Information reviewed for the 2010 finding indicated a long-term decline of sage-grouse abundance. .   Previous trend analyses demonstrated long-term declines in the past 43 years, with that decline lessening in the past 22 years.  The best available information on abundance is based on peak counts of males at leks, which provides an index of abundance trends, but not an accurate measure of population numbers.  While an imperfect tool, the index has consistently revealed rangewide population declines when assessed in different studies.  New information indicates that abundance in some areas is increasing; however, this is not consistent across the species’ range.These declines have occurred since the 1960s, but the rate of decline appears to have slowed in recent years.  However, it is impossible at this time to determine if this recent trend is indicative of an ongoing decline or part of a typical population cycle.  Downward trends appear to be increasing in MZ I to levels below historic norms and the number of active leks have also decreased, indicating the trend in this MZ is more than a natural population fluctuation.   In summary, new information collected since 2010 has not changed the previous conclusions about sage-grouse abundance trends – declines continue to occur across the range, although the rate appears to be slower in more recent years, with the possible exception of trends MZ I and V.



New Information since the 2010 Finding



	Since our finding in 2010, a substantial amount of new science related to sage brush and sage-grouse ecology, abundance trends, genetics, and threats has been developed.  In addition, considerable effort has been invested in identify the conservation needs of the species and implementing actions to ameliorate threats.  The best available commercial and scientific data, including new information developed since 2010, has been considered in this status review.



Conservation Objectives Team Report



	In February 2013, a Conservation Objectives Team (COT) of State agencies and Service representatives prepared the Greater Sage-Grouse (Centrocercus urophasianus) Conservation Objectives Final Report (COT Report; Service 2013a, entire).  The peer-reviewed report serves as guidance, delineating reasonable objectives for the conservation and survival of greater sage-grouse.  The guidance includes management recommendations for the species and its habitat based on the degree to which threats need to be reduced or ameliorated to conserve greater sage-grouse so that it would not be in danger of extinction or likely to become in danger of extinction in the foreseeable future.  Conservation success is expected to be achieved by removing or reducing threats, such that abundance trends would eventually be stable or increasing, even if numbers are not restored to historical levels.  A key component of the report is identification of Priority Areas of Conservation (PACs), which are key habitats that are essential for sage-grouse conservation and important for long-term viability of the species (Figure XX, which includes modifications completed in Nevada, Montana, and Utah to indicate important priority areas for conservation).  These areas have been the focus of many conservation efforts (see Conservation Efforts, below), including the development of new regulatory mechanisms to conserve the species (see Regulatory Mechanisms, below).



[image: https://portal.doi.net/usfws/SG/SpRGIS/20150430_GRSG_Map_FullPage_Portrait_PAC_IPA_Rangewide.jpg]

Figure XX – Greater sage-grouse Priority Areas for Conservation (PACs) including modifications to incorporate Important Priority Areas (IPAs).





Conservation Efforts



	In the 2010 finding, we identified the lack of adequate regulatory mechanisms to address disturbance and associated threats to the species and its habitat on the federal estate as a factor in our determination.  Since 2010, BLM and USFS, as well as states and others entities, have undertaken significant efforts to revise management plans and develop conservation plans to address threats to the species identified in the 2010 finding and in the 2013 Conservation Objectives Team report (FWS 2013).  The plans contain specific, measurable actions targeting those activities that adversely affect or have the potential to adversely affect the species and its habitat now and in the future; and, also contain explicit monitoring and adaptive management programs to enable managers to track and quickly adjust plans in response to biological feedback mechanisms.

 

Federal and State Plans

	

	The BLM and USFS planning effort is unprecedented in scope and scale and represents a significant change from managing along administrative boundaries to a landscape-scale approach.  This effort also represents a concerted effort by the agencies to balance their multiple use mandates with a conservation objectives to secure the species and its habitat on federal lands or where the agencies have a programmatic interest (e.g., fluid mineral leasing subsurface to non-federal surface ownership).  



	As part of their planning effort, the federal land management agencies completed a comprehensive review, amendment, or revision of 98 land and resource management plans governing more than 106 million acres of sage-grouse habitat.  These land and resource management plans are the principal regulatory documents for the activities allowed on BLM and USFS lands; are grounded in the agencies’ organic statutes (e.g., Federal Land Management and Policy Act, National Forest Management Act); and are at the core of the agencies’ National Sage-Grouse Conservation Strategy.  



	The plan revisions and amendments set consistent goals for sage-grouse and habitat management and conservation applicable to all BLM and USFS lands.  The plans provide a layered management approach that offers the highest level of protection in the most valuable habitat, known as Priority Habitat Management Areas (PHMA) and also minimizes impacts in other occupied habitat, known as General Habitat Management Areas (GHMA).  Further, within priority habitat, the plans seek to limit or eliminate new surface disturbance, particularly in Sagebrush Focal Areas (SFAs), identified by the Service as areas essential for the species’ survival. 



	Within both PHMA and GHMA, the plans limit or eliminate new surface disturbance.  The plans protect intact habitat and reduce habitat fragmentation through caps on disturbance, minimizing surface occupancy from energy development, identifying buffer distances around leks, directing wind and solar projects outside of priority habitat, avoiding sage-grouse habitat in siting transmission and recommending withdrawal of Sagebrush Focal Areas from future claims for hard rock mining.  For example, the BLM will require no-surface occupancy in new federal oil and gas leases in SFAs and, with minor exceptions, in priority habitat to limit surface disturbance in important habitats.



	Further, the plans set goals to improve habitat condition through mitigation requirements and habitat management through improvement projects like conifer removal.  For example, BLM and USFS will incorporate management objectives for sage-grouse habitat and rangeland health standards for grazing permit renewals and modifications on lands within sage-grouse habitat.  The BLM and USFS will prioritize monitoring, review and processing of grazing permits in areas important sage-grouse. 



	The plans also identify management actions to reduce the risk or rangeland fire through attacking the spread of cheatgrass and other invasive species; positioning wildfire management resources for more effective rangeland fire response; and improve the restoration of fire-impacted landscapes to native grasses and sagebrush.  The plans include coordinated monitoring and evaluation of species and habitat changes and mitigation efforts.  Further, the plans include adaptive management measures to achieve overall conservation objectives identified in the plans are being met.  Details regarding the changes to land management directives codified in the plans, and specific components of the plans, will be discussed in the Regulatory Mechanisms section and with each impact analysis, as appropriate (see Summary of Information Pertaining to the Five Factors).

	In addition, states within the species range have either adopted or revised sage-grouse conservation plans.  Since 2010, all States except California have drafted, finalized, or implemented conservation plans for the sage-grouse; 6 of the 10 plans have or will have regulatory mechanisms to address threats to the sage-grouse, if finalized as drafted.  These plans take different approaches but, in general, they identify important conservation objectives and provide mechanisms to incentivize conservation.  For example, in Wyoming, the Governor of Wyoming in 2015 updated and re-signed the 2008 Executive Order that mandates that all State lands within sage-grouse Core Population Areas receive special management (State of Wyoming 2008, entire).  The Wyoming Executive Order mandates the protection of sage-grouse within and codifies the boundaries of the Core Population Areas in the state.  The Wyoming Core Populations Area Strategy uses a proactive, avoidance and minimization approach to maintain a viable and connected set of sage-grouse populations in Wyoming and is based on existing that state laws governing siting of industrial facilities.  Several States have Executive Orders and have regulatory requirements, including hunting regulations, which benefit the species and conserve its habitat.  These state measures will be discussed in greater detail in the Regulatory Mechanisms section, below.



Secretarial Order 3336



	On 5 January 2015, the Secretary signed Secretarial Order 3336, Rangeland Fire Prevention, Management, and Restoration (Order), providing guidance on wildfire management in the sage-steppe ecosystem (CITATION?).  The Order places a priority on “protecting, conserving, and restoring the health of the sagebrush-steppe ecosystem and, in particular, sage-grouse habitat, while maintaining safe and efficient operations,” and looks to the allocation of fire resources and assets associated with wildfire to reflect that priority.  The Order established a Rangeland Fire Task Force (Task Force) to prepare and oversee an Implementation Plan for accomplishing the objectives of the Order.  The Task Force completed an “Initial Report” outlining actions that can be undertaken during the 2015 western fire season and that plan is being implemented (DOI 2015).  The Task Force also prepared a second, “Final Report” that identifies long-term activities, beyond the 2015 fire season, that can be implemented to further address the threat of rangeland fire in the Great Basin (DOI 2015).  A full discussion of the Order, the Initial and Final Reports, and how they address the threats of wildfire is below (see Wildfire and Invasive Plants).



NRCS Sage Grouse Initiative



	A major program focusing on the conservation of sage-grouse habitat on private lands is the Natural Resources Conservation Service (NRCS) Sage Grouse Initiative (SGI).  Developed since the 2010 finding, SGI is a collaborative effort across all 11 States within the species range that works to alleviate threats to sage-grouse while improving the sustainability of working ranches (NRCS 2015, entire).  Private lands make up approximately 39 percent of all lands within the current range of sage-grouse and often provide key sage-grouse habitat components that are not available on adjacent public lands (SGI 2014, pp. 3–4).  Therefore, conservation practices on private lands can make a significant contribution to the overall conservation of sage-grouse.



	The NRCS uses a variety of programs authorized by the 2008 Farm Bill in its sage-grouse conservation efforts.  Restoration and enhancement activities are carried out under the Environmental Quality Incentives Program (EQIP) and the Wildlife Habitat Incentive Program (WHIP).  Conservation easements are acquired through the Farm and Ranch Lands Protection Program (FRPP), Grassland Reserve Program (GRP), and Wetlands Reserve Program (WRP).  The 2014 Farm Bill consolidates NRCS easement authority under the Agricultural Conservation Easement Program (ACEP) and folded WHIP activities under EQIP.  



	The SGI implements habitat restoration and conservation by either planting (active restoration) or by implementing grazing practices and fire prevention measures to allow the natural re-establishment of sagebrush to occur (passive restoration) during the term of the individual contracts (between 2 and 10 years).  The SGI also strategically targets sage-grouse core areas, which receive the highest priority for financial and technical assistance.  All conservation plans developed under the SGI have Upland Wildlife Habitat Management as the umbrella practice and are implemented specifically to benefit sage-grouse and their habitats.  

	

	Although participation in SGI programs is voluntary, participants that receive financial assistance enter into binding contracts or easements to ensure that conservation practices are applied according to schedule and in compliance with NRCS standards and specifications.  As part of implementation, the SGI includes a monitoring and evaluation component that measures the response of sage-grouse populations and associated vital rates in order to gauge effectiveness and provide an adaptive management framework to SGI delivery.



	In 2010, we collaborated with the NRCS to develop specific conservation measures for SGI.  The SGI conservation measures are designed to maintain and enhance habitat and decrease fragmentation which is the greatest threat to sage-grouse.  

We developed an ESA Section 7 Conference Report (USFWS 2010, entire) that concluded the SGI conservation measures would benefit sage-grouse by maintaining, enhancing, and restoring sage-grouse populations and their habitats as well as by reducing the threats of direct mortality.  



	Since its inception, SGI committed significant resources to the conservation of sage-grouse.  Approximately 425.5 million dollars has been invested, with 76 percent of investments made occurring within PACs.  To date, 1,129 ranches have participated in the SGI, across all 11 states (NRCS 2015, page 1).  Projects include accelerated conservation easements, conifer removal, and improvements in range management (Table X).  

  

Table X.  Conservation completed by SGI for 2010 to 2014 (from NRCS 2015, p. X)

		MZ

		Grazing Systems

		Easements

		Conifer Removal

		Seeding

		Fence Removal



		

		ha

		ac

		ha

		ac

		ha

		ac

		ha

		ac

		km

		mi



		I

		554,529

		1,370,269

		26,661

		65,881

		73

		181

		3,074

		7,597

		182

		113



		II

		216,285

		534,450

		95,186

		235,210

		1,437

		3,551

		1,023

		2,527

		37

		23



		III

		15,199

		37,557

		4,529

		11,191

		7,630

		18,855

		2,240

		5,534

		16

		10



		IV

		127,448

		314,930

		39,727

		98,167

		83,405

		206,099

		12,035

		29,740

		153

		95



		V

		35,736

		88,306

		11,684

		28,871

		71,061

		175,595

		439

		1,085

		129

		80



		VI

		33,619

		83,073

		1,768

		4,369

		0

		0

		274

		677

		47

		29



		VII

		3,667

		9,061

		3,316

		8,193

		389

		962

		388

		960

		2

		1



		TOTAL

		986,482

		2,437,646

		182,870

		451,882

		163,996

		405,243

		19,474

		48,120

		565

		351





 

	These substantial conservation efforts have successfully reduced certain threats to sage-grouse, such as improper grazing, development and infrastructure.  The nature of those threats and the impact of SGI’s conservation in ameliorating some threats are discussed in further detail below (see Summary of Information Pertaining to the Five Factors).



Conservation Agreements with Private Landowners



	Candidate Conservation Agreements with Assurances (CCAAs) are agreements between the Service, a landowner, and potentially other parties to conserve species so that listing will not be necessary.  The CCAA program provides regulatory assurances to property owners as an incentive for participation.  The Service provides assurances to CCAA enrollees that we will not require additional conservation measures nor impose additional land, water, or resource use restrictions beyond those voluntarily agreed to and described in the CCAA, even if the covered species becomes listed and as long as the CCAA’s conservation measures are being properly implemented.  These assurances are provided through the issuance of the section 10(a)(1)(A) enhancement of survival permit, which also authorizes a specified amount of take incidental to implementing the CCAA and covered land uses on the enrolled property.  The permit would become effective if and when the species is listed.   



	Before the Service can enter into a CCAA and issue a permit, we must determine that the CCAA’s conservation measures are designed to address all the threats on the enrolled properties over which the property owners would have control and that the CCAA standard would be met.  The level of conservation benefit that meets the CCAA standard is more than just a net conservation benefit to the species – the CCAA’s conservation actions must reduce all the threats on enrolled properties (over which the property owner has control) to the point, where, if comparable actions were undertaken on all properties in the species’ range, the declining trend would be reversed and there would be no need to list the species.  If no threats exist on the enrolled property, to meet the CCAA standard the property owner would simply continue ongoing practices and commit to prevent future threats.



	Candidate Conservation Agreements (CCAs) are similar to CCAAs but do not provide assurances.  A CCA can be between the Service and other Federal, State, or local agencies, or with private sector parties, and may include both Federal and non-Federal lands and waters.  Under a CCA, no Enhancement of Survival Permit is issued.  This means there is no permit that authorizes incidental take of the covered species in the event listing occurs, and no assurances are provided by the Service.  In situations where a candidate or at-risk species is found on both non-Federal and Federal land, a CCA and a CCAA can be used in a complementary fashion to address threats and management needs on both.  

	

	Multiple Candidate Conservation Agreements with Assurances (CCAAs) and Candidate Conservation Agreements (CCAs) have been completed for sage-grouse.  To date, a total of 636,243 ha (1,572,191 ac) are currently enrolled in CCAAs and 755,882 ha (1,867,826 ac) are enrolled in CCAs.  The CCAAs cover all private lands within the range of sage-grouse in the States of Oregon and Wyoming and focus on threats associated with range management, including grazing, ranch activities, and minor ranch development.  The CCAs cover rangeland management on BLM land in Wyoming and Oregon, and Department of Energy (DOE) activities on their lands in Oregon.  These agreements and the potential threats they ameliorate are discussed in detail below (see Summary of Information Pertaining to the Five Factors).



Conservation Efforts Database



	In 2014, we developed the Conservation Efforts Database (CED) and requested data from 104 conservation partners about their sage-grouse conservation efforts.  Over 6,200 projects were entered into the CED, addressing a variety of threats across the range of the species.  Of those projects, approximately 2,700 projects, spanning more than 1.2 million ha (3 million ac) were found to be complete and effective in addressing the primary threats identified in the COT report.  Examples of these projects include conservation easements; conifer removals; and treatments to remove/reduce invasive weeds and annual grasses.  The impacts of these conservation efforts are discussed below for each threat they are intended to ameliorate (See Summary of Information Pertaining to the Five Factors, below).



Summary of Information Pertaining to the Five Factors



	Section 4 of the Act (16 U.S.C. 1533) and implementing regulations (50 CFR 424) set forth procedures for adding species to, removing species from, or reclassifying species on the Federal Lists of Endangered and Threatened Wildlife and Plants.  Under section 4(a)(1) of the Act, a species may be determined to be endangered or threatened based on any of the following five factors:

	(A)  The present or threatened destruction, modification, or curtailment of its habitat or range; 

	(B)  Overutilization for commercial, recreational, scientific, or educational purposes; 

	(C)  Disease or predation; 

	(D)  The inadequacy of existing regulatory mechanisms; or 

	(E)  Other natural or manmade factors affecting its continued existence.

	

	In making this finding, information pertaining to the greater sage-grouse in relation to the five factors provided in section 4(a)(1) of the Act is discussed below.  In considering what factors might constitute threats, we must look beyond the mere exposure of the species to the factor to determine whether the species responds to the factor in a way that causes actual impacts to the species.  If there is exposure to a factor, but no response, or only a positive response, that factor is not a threat.  If there is exposure and the species responds negatively, the factor may be a threat and we then attempt to determine if that factor rises to the level of a threat, meaning that it may drive or contribute to the risk of extinction of the species such that the species warrants listing as an endangered or threatened species as those terms are defined by the Act.  This does not necessarily require empirical proof of a threat.  The combination of exposure and some corroborating evidence of how the species is likely impacted could suffice.  The mere identification of factors that could impact a species negatively is not sufficient to compel a finding that listing is appropriate; we require evidence that these factors are operative threats that act on the species to the point that the species meets the definition of an endangered or threatened species under the Act.

		

[bookmark: BM4_46_1_32_The_32_Present_32_or_32_Thre]Habitat Fragmentation



	In the 2010 finding, we determined that the most significant threat to the species was habitat fragmentation (Factor A) due to a variety of causes (75 FR 13910).  Sagebrush habitats were becoming increasing degraded and fragmented due to the impacts of multiple threats, including direct conversion, urbanization, infrastructure such as roads and powerlines built in support of several activities, wildlife and the change in wildfire frequency, incursion of invasive plans, grazing and nonrenewable and renewable energy develop,  Many of these threats were found to be exacerbated by the effects of climate change, which could influence long-term habitat trends.  



	Fundamental characteristics of sagebrush landscapes have changed since Euro-American settlement (Knick and Connelly 2011, p. 7).  Very little of the extant sagebrush is undisturbed, with up to 50 to 60 percent having altered understories or having been lost to direct conversion (Knick  et al. 2003, p. 612).  The quantity of area dominated by sagebrush land cover has been reduced by conversion to cropland and other land uses.  The composition of sagebrush communities has changed with the expansion of Juniperus spp. (junipers) and Pinus spp. (pinyon) woodlands (Miller and Rose 1999, p. 556) and the invasion of non-native species such Bromus tectorum (cheatgrass; West and Young 2000, p. 262).  Habitat suitability has also been affected by the presence of anthropogenic structures such as communication towers and power lines (Connelly et al. 2000, p. 974; Beck et al. 2006, p. 1070).  Lastly, the configuration of sagebrush mosaics across the species’ range has changed (Knick and Connelly 2011, p. 7), resulting in risk of population isolation (Saunders et al.1991, Trombulak and Frissell 2000, as cited by Knick and Connelly 2011, p. 14), and increased areas of edge habitat exposed to predators (Tewksbury et al. 2002, p. 7), and invasive plants (Gelbard and Belnap 2003, p. 424). 

	

	The biology of sagebrush and the ecology of the sage-steppe ecosystem makes restoration of disturbed areas is very difficult and processes to restore sagebrush habitat are relatively unknown (Knick et al. 2003, p. 620).  Active restoration activities are often limited by financial and logistic resources (Knick et al. 2003, p.620; Miller et al. 2011, p. 147; Pyke 2011, p. 544) and may require decades or centuries (Knick et al. 2003, p.620 and references therein).  Meaningful restoration for sage-grouse requires landscape, watershed, or eco-regional scale context rather than individual, unconnected efforts (Knick et al. 2003, p. 623 and references therein; Wisdom et al. 2011, p. 469).     



	Because of the challenges with sagebrush restoration, management efforts in sagebrush ecosystems are usually focused on habitat maintenance (Miller et al. 2011, p. 183; Wisdom et al.2011, pp. 470, 472).  This has primarily been achieved through the management of activities that can result in habitat loss and fragmentations such as non-renewable energy development, agricultural conversion, wildfire, and invasive plants (see Conservation Efforts, above).  Each of the activities that can cause habitat fragmentation will be discussed further below, as well as any conservation efforts that have been implemented to ameliorate those impacts.



Nonrenewable Energy Development



	In 2010, we evaluated the effect of nonrenewable energy on sage grouse and concluded that it was a substantial contributor to habitat fragmentation, particularly in the Rocky Mountain portion of the species’ range.  Current regulations overseeing the nonrenewable energy development was inadequate to address this threat.  The 2010 finding concluded that habitat fragmentation, caused in part by nonrenewable energy development, and inadequate regulatory mechanisms were significant threats to the species such that listing was warranted under the act (75 FR 13910).



	Nonrenewable energy development describes the exploration, construction, and drilling of wells and supporting infrastructure needed to extract and transport oil, natural gas, coal, coal-bed natural gas, coal-bed methane, and other types of gas.  Nonrenewable energy development begins with exploratory surveys and the construction of access roads and well pads, followed by drilling, extracting, and transporting the energy reserves along roads and pipelines.  Additional infrastructure needed for nonrenewable energy development often includes compressor stations, pumping stations, electrical generators, and power lines (Connelly et al. 2004, p. 7-39; BLM 2007c, p. 2-110).  



	Nonrenewable energy development has occurred in sage-grouse habitats since the late 1800s (Connelly et al. 2004, p. 7-28), with wells historically concentrated in MZs I, II, VII, and the eastern portion of MZ III (IHS Incorporated 2006).  Today, nonrenewable energy development remains concentrated in the same MZs.  Approximately 8 percent of the species’ overall occupied range overlaps with nonrenewable energy development, with approximately 20 percent overlap in MZ I, 20 percent overlap in MZ II, and 29 percent overlap in MZ VII (Knick et al. 2011, p. 240).  An additional 2.3 million ha (5.7 million ac) of nonrenewable energy development could occur in sage-grouse habitats by the year 2030 (Copeland et al. 2009, p. 6), or approximately an additional 3.3 percent of the occupied range.    

	

	Specifically, nonrenewable energy development is concentrated above four geologic basins across the sage-grouse range: The Powder River Basin (MZ I); the Williston Basin (MZ I); the Southwestern Wyoming Basin (MZ II); and the Uinta–Piceance Basin (MZs II, III, and VII).  These four basins overlap with the highest density of sage-grouse, the largest number of leks, and the highest male lek attendance of any other habitats in the eastern portion of the occupied range (Doherty et al. unpublished data).  For example, the Power River Basin in northeastern Wyoming and southeastern Montana (MZ I), supports approximately 25 percent of the range-wide populations and serves as an important link to peripheral sage-grouse populations in eastern Wyoming, western South Dakota, central Montana, and the Wyoming Basin (Connelly et al. 2004, p. A4-37, 6-62, A5-23).  Between 1997 and 2007, the Powder River Basin had approximately 35,000 producing wells (Naugle et al. 2011, p. 492) with up to 16,500 additional wells expected within 20 years (BLM 2008b, pp. 4.2, 4.4-4.5).  In 2006, nonrenewable energy development overlapped with approximately 70 percent of the sage-grouse breeding habitat in the Powder River Basin (USFWS 2008b).  Similarly, existing and planned energy development overlaps with approximately 20 percent of the sagebrush habitats in the Southwestern Wyoming Basin (MZ II) and 30 percent in the Unita-Piceance basin (MZs II, III, VII)  (Knick et al. 2011, p. 240).  Nonrenewable energy development is expected to continue in the occupied range of the sage-grouse (Connelly et al. 2004, pp. 6–62, A5-23; Advanced Resources International 2006, p. 3.2; Zander 2008, p. 1; BLM 2008c, p. 1; BLM 2008d, p. 4-52; Knick and Hanser 2011, p. 394; Wisdom et al. 2011, p. 467) based on the available reserves and trends in recent development (Copeland et al. 2009, p. 5).                              



	Nonrenewable energy resources are the largest source of energy worldwide and demand for these resources could increase by up to 1.3 percent annually in the U.S. and 50 percent worldwide by the year 2030 (National Petroleum Council 2007, p. 46; Naugle et al. 2011, p. 55).  Nonrenewable energy resources will likely be in demand and used in the U.S. through the year 2030, although energy forms and extraction techniques may change in the future (EIA 2009b, pp. 2–3, 78; 2¬4, 109).  Although fluctuating demand, market conditions, and extraction technologies influence the rates of nonrenewable energy development in North America (Braun et al. 2002, p. 2; Applegate and Owens 2014, p. 287), the Energy Policy and Conservation Act and its amendments mandate that the U.S. increase its domestic energy development (42 U.S.C. 6201 et seq.).  Therefore, due to increasing demand, nonrenewable energy development will continue throughout the sage-grouse range into the future, although its form and extent across the landscape may change.       



	Nonrenewable energy development can reduce and fragment sagebrush habitats for multiple years.  Well pads vary in size from 0.10 ha (0.25 ac) for coal-bed natural gas wells to greater than 7 ha (17.3 ac) for deep gas wells and multi-well pads (Connelly et al. 2004, p. 7-39; BLM 2007c, p. 2-123).  Pads for compressor stations typically occupy 5 to 7 ha (12.4 to 17.3 ac) (Connelly et al. 2004, p. 7-39).  However, new horizontal and directional drilling technologies allow multiple wells to be placed on one pad, thereby reducing the amount of surface disturbance associated with wells, roads, power lines, and pipelines (Applegate and Owens 2014, p. 288).  Coal-bed natural gas wells typically operate for 12 to 18 years and deep oil and gas wells operate for approximately 20 to 100 years (Connelly et al. 2004, p. 7-41; BLM 2008b, p. 4-2; 2008c, p. 2; 2009b, p. 2).  The land use plans developed by the BLM to guide nonrenewable energy development typically expire after 20 years, so given the ongoing global demand for energy resources, nonrenewable energy development will likely continue in sage-grouse habitats through at least 2030.  



	As summarized below, nonrenewable energy development may negatively impact sage-grouse by reducing and fragmenting sagebrush habitats (Factor A) and by killing or disturbing individual sage-grouse through collisions, increased noise, and behavioral avoidance of infrastructure and human activity (Factor E).  Nonrenewable energy development may also act cumulatively with other potential impacts to increase habitat loss and fragmentation caused by invasive plants (Factor A), and may increase predation or disease (Factor C) (Suter 1978, pp. 6–13; Aldridge 1998, p. 12; Braun 1998, pp. 144–148; Aldridge and Brigham 2003, p. 31; Knick et al. 2003, pp. 612, 619; Lyon and Anderson 2003, pp. 489–490; Connelly et al. 2004, pp. 7-40 to 7-41; Holloran 2005, pp. 56–57; Holloran 2007, pp. 18–19; Aldridge and Boyce 2007, pp. 521–522; Walker et al. 2007a, pp. 2652–2653; Zou et al. 2006, pp. 1039–1040; Doherty et al. 2008, p. 193; Leu and Hanser 2011, pp. 267–271).       



	The reduction and fragmentation of sagebrush habitats can decrease sage-grouse abundance and reduce the distribution of sage-grouse across the landscape (Knick et al. 2003, p. 1; Connelly et al. 2004, p. 7-40; Aldridge et al. 2008, p. 983; Copeland et al. 2009, p. 6; Knick et al., 2011, pp. 247250; Leu and Hanser 2011, p. 270).  The density of wells and the habitats lost to supporting infrastructure typically influence the amount of habitat lost and corresponding sage-grouse population declines.  Male sage-grouse may avoid leks if there are five or more wells within 3.0 km (1.9 mi) and sage-grouse are less likely to occupy habitats with wells closely spaced at 32 ha (80 ac) (Doherty et al. 2008, p. 193).  Currently, well densities on Federal lands range from 1 well per 16 ha to 32 ha (40 ac to 80 ac), with a minimum of 1 well per 4 ha (10 ac) (BLM 2006, p. 2-5; Naugle et al., 2011, pp. 497), densities that could deter sage-grouse.  Although the physical footprint of nonrenewable energy covers only approximately 1.0 percent of the sage-grouse’s current occupied range, impacts to sage-grouse extend beyond the physical footprint due to the physical and behavioral response of sage-grouse, increased mortality, and reduced reproductive success near development (Lyon and Anderson 2003, p. 459; Walker et al. 2007a, p. 2651; Holloran et al. 2010, p. 70; Knick et al. 2011, p. 240).             



	By reducing and fragmenting habitats, nonrenewable energy development can reduce sage-grouse abundance and the numbers of active leks.  For example, in the densely developed Powder River Basin of northeastern Wyoming and southeastern Montana (MZ I),  the number of males counted on leks declined by 82 percent within four years inside gas fields, compared to a 12 percent decline outside the development (Walker et al. 2007a, p. 2648).  The Powder River Basin had 8 fewer males per lek than the Wyoming average (Northeast Wyoming Sage-grouse Working Group, 2014, p. 4) and sage-grouse populations in the Powder River Basin could decline by almost 90 percent over the next 22 years, by year 2037, due to nonrenewable energy development (Walker et al. 2007a, p. 2651; Garton et al. 2011, p. 310).  Increases in nonrenewable energy development could reduce the rangewide sage-grouse abundance by approximately 7 percent (Copeland et al. 2009, pp. 4, e7400).  

       

	Sage-grouse attend fewer leks near nonrenewable energy development and behaviorally avoid habitats near developed areas, including important wintering habitats (Holloran 2005, pp. 38–39, 50; Kaiser 2006, p. 23; Walker et al. 2007a, p. 2648; Harju et al. 2010, p. 443; Doherty et al. 2008, pp. 192–193; Carpenter et al. 2010, p. 1811; Dzialak et al. 2012, p. 12; Dzialak et al. 2013, p. 16; Smith et al. 2014, p. 15).  Without suitable habitats, sage-grouse have lower nest initiation and success rates near nonrenewable energy development (Lyon 2000, p. 109; Lyon and Anderson 2003, p. 5; Aldridge and Boyce 2007, p. 517; Webb et al. 2012, p. 9) and fewer sage-grouse survive near nonrenewable energy development (Holloran 2005, p. 54; Kaiser 2006, p. 34; Aldridge and Boyce 2007, p. 517; Holloran et al., 2010, p. 70; Kirol 2012, p. 15).  By removing and fragmenting habitats, mitigation measures to reduce impacts may not be sufficient to prevent sage-grouse declines due to nonrenewable energy development (Braun 1998, p. 144; Lyon 2000, pp. 25-28; Holloran 2005, pp. 56–57; Naugle et al. 2006, pp. 8–9; Walker et al. 2007a, p. 2651; Doherty et al. 2008, p. 192; Harju et al. 2010, p. 445).  Further, sage-grouse populations may take up to 10 years to decline following the onset of nonrenewable energy development, with the delay in declines due largely to the rate of development and the high site fidelity, reduced survival, decreased recruitment, and behavioral avoidance by sage-grouse (Holloran 2005; Walker  et al 2007a, p. 2651; Doherty 2008, p. 78; Doherty et al 2010, p. 5; Harju et al. 2010, pp. 441–445; Taylor et al. 2012, p. 8; Gregory and Beck 2014, p. e97132).  



	In additional to reducing and fragmenting habitats, nonrenewable energy development can indirectly disturb and kill sage-grouse.  Increased noise and human activity from nonrenewable energy exploration and development, often associated with drilling, vibroseis trucks, other machinery, and traffic, can disturb breeding and nesting sage-grouse (Aldridge and Brigham 2003, p. 32; Braun 2003, p. 6).  For example, females may avoid nest sites that are close to roads and oil and gas drilling operations (Lyon 2000, p. 109) and increased noise from drilling rigs may deter males and females from visiting leks to breed (Holloran 2005, p. 49; Blickley et al. 2012, p. 467).  Noise can also increase stress hormones in sage-grouse and mask the vocalizations of males that females use to locate leks and assess potential mates (Blickley et al 2012, p. 5; Blickley and Patricelli 2012, pp. 30–32; Koch et al. 2015, pp. 353–357).  Further, vehicle noise on roads may continue even after drilling and production has ended (Lyon and Anderson 2003, p. 489) and sage-grouse may abandon leks that are near roads (Braun et al. 2002, p. 5; Holloran 2005, p. 40; Walker et al. 2007a, p. 2651).  Finally, collisions between sage-grouse and vehicles may increase with increased traffic on roads resulting from nonrenewable energy development (Aldridge 1998, p. 14; BLM 2003, p. 4-222).  However, there is no evidence that increased noise or collisions impacts sage-grouse rangewide populations of sage-grouse.          



	Nonrenewable energy development could also impact the quality and quantity of water available to sage-grouse and promote the spread of invasive plants.  Drilling and dust suppression along roads often require large volumes of water, which could deplete water sources and riparian habitats important to sage-grouse broods.  Alternatively, water produced during the drilling could expand wetlands and riparian habitats, although these new or expanded water sources could increase predation, the transmission of WNv, or be contaminated and unusable (BLM 2003, p. 4¬223; Walker and Naugle 2011, p. 132; Kirol et al. 2015, p. 104).  Access roads and increased traffic in sagebrush habitats could promote the spread of invasive plants.  However, there is no evidence that reductions or contamination of water sources or increases in invasive plants from nonrenewable energy development impacts sage-grouse populations.  



	Additionally, engine emissions, fugitive dust from roads, wind erosion, natural gas flaring, and other activities associated with nonrenewable energy development could reduce the quality of air in sage-grouse habitats (BLM 2008d, p. 4-74).  Concentrations of Airborne pollutants could develop around high-densities of wells in localized areas for short periods of time (BLM 2008d, pp. 4-82 to 4-88; Walker 2008, entire; Macey et al. 2014, p. 8).  However, airborne emissions typically disperse into the windy, open air of sagebrush habitats (Moore and Mills 1977, p. 109), likely reducing any potential impacts on sage-grouse.  However, there is no information that reduced air quality resulting from nonrenewable energy development impacts sage-grouse populations.    



	If habitats are successfully reclaimed following nonrenewable energy development, sage-grouse may repopulate areas around closed or abandoned oil and gas wells, but sagebrush habitats recover slowly so recolonization of reclaimed sagebrush could take up to 30 years (Braun 1998, p. 144).  Additionally, the net loss and fragmentation of habitats may prevent sage-grouse abundance from returning to pre-disturbance levels (Braun et al. 2002, p. 150), and in some reclaimed areas, sage-grouse may never return to reclaimed habitats following nonrenewable energy development (Aldridge and Brigham 2003, p. 31).  



	As stated above, approximately 8 percent of the species’ overall occupied range overlaps with nonrenewable energy development (Knick et al. 2011, p. 240) and increases in nonrenewable energy development could reduce the rangewide sage-grouse population by approximately 7 percent (Copeland et al. 2009, pp. 4, e7400).  A new model more precisely identifies sage-grouse populations that are at risk from future nonrenewable energy development and quantifies their risk of exposure to impacts with and without land-use planning conservation efforts (KEVIN CITATION).  The new model augments a previous model (Copeland et al. 2009) to first quantify the probability that sage-grouse habitats in MZs I and II could be developed for nonrenewable energy resources under both baseline and high development scenarios (KEVIN CITATION).  The new model then calculates the percentage of the sage-grouse population and breeding habitat in MZs I and II that spatially overlap the baseline and high development scenarios, providing a quantified measure of potential risk to sage-grouse (KEVIN CITATION).  Finally, the model quantifies the percentage of the sage-grouse population and breeding habitat in MZ I and II that would or would not benefit from the BLM’s proposed no surface occupancy regulations and the State of Wyoming’s finalized Core Area Policy.  	Comment by Mary Grim: Need to change “population” to reflect what was actually modeled – “breeding birds”?




	The new model is based on the amount of nonrenewable energy resources, but not the timeframe needed to extract the resources, so the model does not forecast a timeframe for the high and low development scenarios.  Additionally, the rate of sage-grouse population declines due to nonrenewable energy development depends on the density of development, but the new model does not estimate the density of future development, so the percentages do not represent the amount of population or breeding habitat loss.  Further, because development is most heavily concentrated in MZs I and II and there are not enough wells in MZ VII, the new model only predicts exposure of sage-grouse to nonrenewable energy development in these MZs and not in MZ VII or the eastern part of MZ III.          



	The new model estimates that up to 28 percent of the sage-grouse population and 25 percent of the breeding habitat in MZs I and II will likely be exposed to nonrenewable energy development under the high nonrenewable energy development scenario (Table XX) (KEVIN CITATION).  With the regulatory conservation of the BLM land use plans and the State of Wyoming’s Core Area Strategy applies (see Conservation Efforts, below), these percentages decrease to a maximum 17.0 percent of the sage-grouse population and 13.6 percent of the breeding habitat in MZ I (Table XX) (KEVIN CITATION).  In other words, the BLM land use plans and Wyoming’s Core Area Strategy reduce impacts to sage-grouse populations from the high development scenario by 38.3 percent in MZ I and 68.6 percent in MZ II (Table XX) (KEVIN CITATION).  Similarly, these two conservation efforts reduce impacts to breeding habitats by 36.1 percent in MZ I and 63.7 percent in MZ II under the high development scenario (Table XX) (KEVIN CITATION).  Therefore, the new model supports the results of other models and confirms that regulations closing habitats or reducing the density and intensity of development on public lands, such as the BLM land use plans and Wyoming’s Core Area Strategy, helps to reduce impacts to sage-grouse populations and breeding habitat from nonrenewable energy development (Copeland et al. 2013, p. 7; KEVIN CITATION).   



Table XX.  Modeled exposure of sage-grouse populations and breeding habitat to nonrenewable energy development in MZs I and II with or without the regulatory mechanisms from the BLM/USFS plans and the State of Wyoming’s Core Area Strategy.  

		

		Oil and Gas Model

		With BLM & WY Core Area Strategy

		With BLM & WY Core Area Strategy



		

		% of the

Population Exposed

		% of the Breeding Habitat Exposed

		% of the Population Exposed 

		% of the Breeding Habitat Exposed 

		% of Reduction for Population 

		% of Reduction for Breeding Habitat 



		MZ I

		

		

		

		

		

		



		High

		27.5

		21.2

		17.0

		13.6

		38.3

		36.1



		Baseline

		14.9

		11.9

		10.4

		8.4

		30.5

		29.4



		

		

		

		

		

		

		



		MZ II

		

		

		

		

		

		



		High

		26.8

		25.0

		8.4

		9.1

		68.6

		63.7



		Baseline

		15.0

		14.2

		5.4

		5.9

		63.7

		58.3



		

		

		

		

		

		

		







	To summarize, at a landscape-scale important to sage-grouse, the new model predicts that even under the high, or maximum nonrenewable development scenario needed to extract the remaining energy resources in MZs I and II, a maximum of 27.5 percent of the sage-grouse population and 25.0 percent of the breeding habitat would be exposed to nonrenewable energy development.  The application of the BLM plans and Wyoming’s Core Area Strategy effectively reduces the risk of exposure to a maximum of 17.0 percent of the sage-grouse population in MZ I and 8.4 percent in MZ II, and 13.6 percent of the breeding habitat in MZ I and 9.1 percent in MZ II (Table XX) (KEVIN CITATION).  Because neither the BLM land use plans or Wyoming’s Core Area Strategy provide absolute protection, the actual level of exposure will likely be between the two bounded baseline and high estimates.       

 

Conservation Efforts 	Comment by Mary Grim: Fix this to put BLM Plans before State Plans.



	Since 2010, State and Federal agencies have worked collaboratively to develop regulatory mechanisms to reduce or eliminate the threat of nonrenewable energy development.  The BLM and USFS amended or revised land use plans to restrict development in priority habitats.  States developed and implemented state-sage grouse plans that govern development on state and private lands.  Those efforts, as well as individual efforts reported to the CED, are discussed in detail below.



State Sage-grouse Plans – State plans in Wyoming, Montana, Utah, Idaho, Oregon, and Colorado include conservation measures to reduce habitat loss, habitat fragmentation, and disturbance associated with nonrenewable energy development on applicable lands in each state.  As discussed in more detail below, Wyoming’s state plan has been finalized and implemented since our 2010 Finding.  In conjunction with the Governor of Wyoming’s Executive Order, the regulatory authority of the Wyoming Industrial Siting Council and the Wyoming Core Area Strategy, Wyoming has an existing state regulatory mechanism that effectively reduces habitat loss, fragmentation, disturbance, and habitat avoidance due to nonrenewable energy development and other activities on approximately 83 percent of the sage-grouse breeding population across large portions of MZs I and II.  If enacted, state plans in Montana and Idaho could provide regulatory mechanisms similar to Wyoming’s state plan to reduce impacts associated with nonrenewable energy development.  Similarly, Utah’s state plan provides regulatory mechanisms to reduce impacts from nonrenewable energy development on certain lands in Utah in the eastern part of MZ III.  Although not regulatory mechanisms, state plans in Oregon and Colorado include conservation measures to help reduce impacts due to nonrenewable energy development, specifically in MZ II and VII of Colorado where nonrenewable energy development is concentrated.      	Comment by Mary Grim: Similar comment as above – think its breeding birds – also think this is 83% of birds in WY, per reg mechs chapter.



	In general, the Wyoming, Montana, and Idaho state plans incorporate stipulations and conservation measures such as controlled surface use, seasonal and noise restrictions, consultation requirements, density of development restrictions, and lek buffers to reduce impacts associated with energy development on state lands in Idaho, on all lands within core areas in Wyoming (State of Wyoming 2011, pp. 8–10; Idaho Department of Lands 2015, pp. 25–26).  If enacted, Montana’s state plan could include a regulatory mechanism similar to the Core Area Strategy to reduce impacts associated energy development in core areas on state lands and private lands where a state authorization is required (State of Montana 2014, pp. 13–19).  Although not yet implemented, an Executive Order in Idaho carries the force and effect of State Law so that Idaho’s State Plan will have regulatory mechanisms that require lek buffers, direct fire prevention, fuels management, suppression, wildfire restoration and rehabilitation, and habitat restoration activities on Idaho State Trust Lands (Idaho Department of State Lands), which could help reduce impacts associated with nonrenewable energy development.  



	Wyoming’s state plan provides an existing regulatory mechanism that effectively reduces habitat loss and fragmentation due to nonrenewable energy development on approximately 6 million ha (15 million ac) of all landownership types in Wyoming across most of MZ II and a large portion on MZ I.  The Wyoming state plan protects approximately 83 percent of the total estimated rangewide breeding population of sage-grouse.  As mandated by the Governor of Wyoming’s Executive Order and the regulatory authority of Wyoming’s Industrial Siting Council, Wyoming’s state plan uses its Core Area Strategy to enforce a proactive avoidance and minimization approach needed to maintain viable and connected sage-grouse populations in Wyoming.  The Core Area Strategy features development stipulations to guide and regulation development within the Core Populations Areas to first avoid, then minimize, and if necessary, mitigate impacts to sage-grouse and its habitat.  The Core Area protections apply to 23.6 percent of all State lands in Wyoming, but account for approximately 83 percent of the total estimated sage-grouse breeding population.    	Comment by Mary Grim: Check if population is correct, or abundance, breeding birds, males on leks?



	Since our previous 2010 Finding, Wyoming’s Core Area Strategy has effectively reduced impacts to sage-grouse from nonrenewable energy development.  Since its inception in 2006, the number of nonrenewable energy wells in sage-grouse habitats declined by 80 percent and permits for single wells has declined by 65 percent.  At the same time, permits for directional and horizontal drilling permits, which congregate disturbance from multiple wells into one area, increased by 66 and 65 percent respectively, representing a decrease in sage-grouse habitat lost to nonrenewable energy development.  Additionally, since 2006 Wyoming permitted fewer wells inside Core Population Areas, which directed drilling away from sage-grouse habitats (Wyoming Oil and Gas Commission 2015).  Specifically, the State of Wyoming denied approximately 41 percent of drilling permits because they did not comply with disturbance thresholds and Wyoming agencies report annually on the implementation of the Executive Order.  Additionally, as discussed above, a new model confirms that in conjunction with the BLM land use plans, Wyoming’s Core Are strategy reduced the threat of exposure to sage-grouse populations under the high development scenario by 38.3 percent in MZ I and 68.6 percent in MZ II (Table XX) (KEVIN CITATION).  Wyoming’s Core Therefore, Wyoming’s state plan with the Governor’s Executive Order, the regulatory authority of the Industrial Siting Council, and guided by the Core Area Strategy, features effective and existing regulatory mechanisms that reduce impacts due to nonrenewable energy development for 83 percent of the rangewide breeding population of sage-grouse.                   



	Utah’s state plan directs sage-grouse conservation in designated sage-grouse management areas (SGMAs) and direct nonrenewable energy development to follow a management protocol to avoid, minimize, and mitigate impacts within sage-grouse habitats and to reclaim habitats as during or after development (State of Utah 2013, p. 15).  Utah’s state plan applies to portions of MZ II, the eastern portion of MZ III, and MZ VII.  Utah’s plan also dictates that new, permanent tall structures for renewable energy should not be located within one mile of a lek if the structure would be visible by the birds (State of Utah 2013, p. 17).  Utah’s plan would apply only to Federal lands within the SGMAs, and would be completely voluntary on private, State Institutional Trust Lands, and local government lands unless the landowner agrees to incorporate the conservation provisions (State of Utah 2013, p. 19).  However, Utah’s recently issued Executive Order directs the Utah Division of Oil, Gas, and Mining (UDOGM) to coordinate with the Utah Division of Wildlife Resources (UDWR) on UDOGM regulatory actions on state and private land to ensure compliance with the requirements of the state plan and to implement conservation recommendations (State of Utah 2015, p. 4).  Accordingly, while Utah’s state plan is only regulatory on Federal lands, Utah’s Executive Order and existing state authorities that govern oil, gas, and mining would regulate and reduce impacts to sage-grouse from nonrenewable energy development on state and private lands.  Therefore, in conjunction with the Executive Order and other existing authorities, Utah’s state plan effectively reduces impacts associated with energy development in the identified SGMAs.  Under Utah’s state plan, sage-grouse habitats located outside of SGMAs will not receive the same protective considerations.  Therefore, in areas not managed as a SGMA, Utah’s state plan in conjunction with the Executive Order is not likely to effectively reduce impacts associated with nonrenewable energy development.   

 

	According to Oregon’s draft state plan, nonrenewable energy development should be designed to ensure that it will not “impinge upon stable or increasing sage-grouse population trends” on all lands with sagebrush habitat in the state (State of Oregon 2015, p. 56).  Oregon regulates some energy development through the state’s Energy Facility Siting Council, but only for large-scale developments, and it is unclear how or when rulemaking, mitigation, and adaptive management will link to the state plan (State of Oregon 2015, p. 57).  Although Oregon’s state plan is a draft and has not been implemented, nonrenewable energy development is not significantly reducing or fragmenting habitats in MZs IV or V.    



	Although its provisions are not regulatory, Colorado’s state plan influences the Colorado Oil and Gas Conservation Commission (COGCC) and the Colorado Department of Reclamation and Mining Safety (CDRMS) to consider impacts to sage-grouse during the permitting process for new wells.  During the permitting process, Colorado Parks and Wildlife (CPW) makes recommendations to the COGCC and the CDRMS to impose restrictions from the state’s conservation plan that may help to reduce impacts to sage-grouse from nonrenewable energy development in MZ II and VII (State of Colorado 2008, pp. 22, 109, 123, 313, 325–331).  



	To summarize the state plans and regulations that address nonrenewable energy development, a state regulatory mechanism in Wyoming, finalized and implemented since our previous 2010 Finding, adequately reduces habitat loss, fragmentation, and disturbance to sage-grouse due to nonrenewable energy development in MZs I and II, across approximately 83 percent of the breeding distribution of sage-grouse.  Wyoming’s state regulation significantly reduces impacts to sage-grouse from nonrenewable energy development in MZs I and II, the MZs where nonrenewable energy development is most heavily concentrated now and into the future.  Therefore, existing regulatory mechanisms effectively reduce impacts from nonrenewable energy development such that it is no longer a threat to the species in MZs I, II, III, or VII, or rangewide.  Although not yet implemented or evaluated for effectives, so not considered for this finding, a pending state regulation in Montana similar to Wyoming’s regulation could reduce impacts from nonrenewable energy development across the remainder of MZ I.  Utah’s state regulatory mechanism effectively reduces impacts from nonrenewable energy development on SGMAs in the eastern portion of MZ III.               



BLM and USFS Land Use Plans – The BLM and USFS plans mimic the State of Wyoming’s Executive Order and Core Area Strategy, which as described above, adequately reduce impacts to sage-grouse from nonrenewable energy development.  Developed and finalized since our previous 2010 finding, the BLM and USFS regulations prioritize the leasing and development of nonrenewable energy resources outside of sage-grouse habitats.  The plans require disturbance caps, surface occupancy restrictions, seasonal restrictions, and lek buffers to effectively reduce habitat loss, habitat fragmentation, and disturbance to sage-grouse from nonrenewable energy development.  The disturbance caps incorporate both existing and new authorized disturbances to limit habitat loss and fragmentation from nonrenewable energy development.  Additionally, the BLM and USFS plans include no-surface occupancy restrictions in all priority habitats with no waivers or modifications.         



	The BLM and USFS plans recognize valid and existing subsurface rights to nonrenewable energy resources, but still reduce impacts to sage-grouse by requiring the agencies to work with lessees, operators, and project proponents to follow an avoidance, minimization, and mitigation approach.  Specifically, the BLM and USFS plans prioritize future leasing and development outside sage-grouse Priority and General Habitat Management Areas (PHMAs and GHMAs), and limit surface disturbance from new Federal leases in Sagebrush Focal Areas and PHMAs.  The implementation of these priorities are subject to valid existing rights and any applicable law or regulation, including, but not limited to, 30 U.S.C. 226(p) and 43 C.F.R. 3162.3-1(h).  The BLM plans include closure or no-surface occupancy restrictions for all PHMA with limited exceptions if the activity will have no direct, indirect, or cumulative effect on sage-grouse or sage-grouse habitats, or is an alternative action for activities on a nearby parcel and would provide a clear conservation gain to sage-grouse.  Further, approximately 90 percent of the BLM and USFS lands with high to medium potential for nonrenewable energy development are located outside federally managed PHMAs.  Finally, as discussed above, a new model reveals that in conjunction with the Wyoming Core Area strategy, the BLM plans effectively reduce impacts to sage-grouse populations from non-renewable energy by 38.3 percent in MZ I and 68.6 percent in MZ II under the high development scenario (Table XX) (KEVIN CITATION).  Therefore, the BLM and USFS plans are existing regulatory mechanisms that effectively reduce impacts to sage-grouse from nonrenewable energy development such that it is not a threat to the species within the Rocky Mountains or rangewide.   	Comment by Mary Grim: Need to correct “population”



Conservation Efforts Database Projects – Since 2010, our conservation partners reported completing 13 projects in MZs I though IV to effectively reduce impacts from nonrenewable energy development on approximately 118,833 ha (293,642 ac), or 0.17 percent of the occupied range (CED 2015 XX).  Projects included removing abandoned wells, rehabilitating well pads and access roads and treating invasive plants.

 

Nonrenewable Energy Summary



	In the 2010 Finding, the Service determined that nonrenewable development presented a significant risk to sage-grouse in the Rocky Mountain portion of its range (MZs I, II, VII and the northeastern part of MZ III) due to habitat loss and fragmentation (Factor A).  The global demand for nonrenewable energy resources will continue and will likely increase in sage-grouse habitats through the year 2030.  Nonrenewable energy development may negatively impact sage-grouse individuals and populations by reducing and fragmenting sagebrush habitats and by killing or disturbing individual sage-grouse through collisions, increased noise, and behavioral avoidance of infrastructure and human activity.  Nonrenewable energy development may also act cumulatively with other potential impacts to increase habitat loss and fragmentation caused by invasive plants, and may increase predation or disease.  Increases in nonrenewable energy development could reduce the rangewide sage-grouse population by approximately 7 percent (Copeland et al. 2009, pp. 4, e7400).         



	Since our previous 2010 Finding, a new model indicates that even under the high, or maximum nonrenewable development scenario needed to extract the remaining energy resources in MZs I and II, a maximum of 27.5 percent of the sage-grouse population and 25.0 percent of the breeding habitat would be exposed to nonrenewable energy development.  Since 2010, States and Federal agencies throughout the range have finalized and implemented regulations to reduce impacts from nonrenewable energy development.  The new model confirms that newly finalized and implemented state regulations in Wyoming and the BLM land use plans effectively reduce impacts to sage-grouse populations from nonrenewable energy development by 38.3 percent and 68.6 percent, to a maximum population exposure of 17.0 percent in MZ I and 8.4 percent in MZ II (Table XX).  Wyoming’s regulatory mechanism effectively reduces impacts to sage-grouse from nonrenewable energy development in habitats where development, energy resources, and sage-grouse populations are most concentrated, effectively protecting 83 percent of the breeding distribution of sage-grouse from nonrenewable energy development.  Additionally, there is no evidence that increases in invasive plants, predation, or disease associated with nonrenewable energy development impacts more than individual sage-grouse.  Therefore, although nonrenewable energy development could impact up to 27.5 percent of the sage-grouse population in MZ I, 26.8 percent in MZ II, or reduce rangewide populations by 7 percent, existing state and Federal regulations effectively reduce habitat loss, habitat fragmentation, and disturbance to sage-grouse from nonrenewable energy development such that nonrenewable energy development is not currently a threat to the sage-grouse within the Rocky Mountain portion of the range or rangewide.             	Comment by Mary Grim: Correct for “population”



Infrastructure



	In 2010, we evaluated the effect of infrastructure on sage-grouse and concluded that it was a substantial contributor to habitat fragmentation throughout the species range.  Infrastructure was also found to cause direct mortality from collisions) and to provide perches for predators.  Current regulations overseeing the location and installation of infrastructure were inadequate to address these threats.  The 2010 finding concluded that habitat fragmentation, caused in part by infrastructure, and inadequate regulatory mechanisms  were significant threats to the species such that listing was warranted under the Act (75 FR 13910).



	The increasing expansion of human settlement into the western U.S. has led to an increase in demand for natural resources and the necessary infrastructure to support them.  Development of roads, railroads, power lines, and communication towers result in habitat loss, fragmentation, and may cause sage-grouse habitat avoidance.  These types of infrastructure can also provide sources for the introduction and propagation of invasive plants, increase fire risk, and increase concentrations of predators. 



	Within the current range of sage-grouse, the physical footprint of infrastructure is approximately 930,776 ha (2.3 million ac; 1.93 percent).  The largest acreage of infrastructure is found in the Wyoming Basin (MZ II; approximately 392,140 ha [969,000 ac]); the least amount of infrastructure is found in the Colorado Plateau (MZ VII; 4,024 ha [9,945 ac]).  The Columbia Basin (MZ VI) which is considerably smaller than MZ II contains the highest density of infrastructure (4.83 percent of sage-grouse habitat impacted).  Infrastructure associated with power lines accounts for the greatest disturbance (930,776 ha; 2.3 million ac) across the range. 



Table X. Current direct impacts of infrastructure within sage-grouse occupied range.	Comment by Mary Grim: Need someone to check these number - they don't match text.

Also, don’t know units and I need both metric and standard.

		

		Management Zone



		Occupied Range 

		I

		II

		III

		IV

		V

		VI

		VII

		Total



		Roads

		258,866
(0.54%)

		242,752
(0.65%)

		138,293
(0.48%)

		205,331
(0.54%)

		143,941
(0.75%)

		29,264
(01.06%)

		7,553
(0.64%)

		1,026,000
(0.58%)



		Railroads

		5,610
(0.01%)

		5,416
(0.01%)

		2,622
(0.01%)

		2,491
(0.01%)

		919
(<0.1%)

		605
(0.02%)

		3
(<0.1%)

		17,666
(0.01%)



		Power lines

		524,712
(1.09%)

		710,365
(1.91%)

		315,895
(1.1%)

		467,262
(1.22%)

		191,387
(0.99%)

		102,410
(3.71%)

		2,257
(0.19%)

		2,314,286
(1.32%)



		Communication towers

		7,504
(0.02%)

		11,132
(0.03%)

		3,875
(0.01%)

		3,725
(0.01%)

		2,169
(0.01%)

		798
(0.03%)

		133
(0.01%)

		29,336
(0.02%)



		TOTAL

		796,691
(1.65%)

		969,664
(2.61%)

		460,686
(1.6%)

		678,809
(1.78%)

		338,416
(1.76%)

		133,076
(4.83%)

		9,945
(0.84%)

		3,387,288
(1.93%)







	The primary impact of infrastructure is habitat loss and fragmentation (Factor A), which is cited as a primary cause of the decline of sage-grouse populations (see Fragmentation, above).  Other impacts associated with  infrastructure are direct mortality from strikes (Aldridge and Brigham 2003, p. 31; Beck et al. 2006, p. 1075), spread of invasives (Connelly et al. 2004, p. 7-25), wildfire ignition (Havlina et al. 2014, p. 2), and increased predator occurrence (Manier et al. 2013, p. 31; Howe et al. 2014, p. 43).  Additionally, sage-grouse may avoid infrastructure because of noise or visual disturbance (Blickley et al. 2012, p. 26).



	Fences occur across the landscape, but however, the amount of fences is unknown.  Fences are used to restrict access to anthropogenic structures and to modify livestock movements and grazing patterns (Knick et al. 2011, p. 232).  Fences can result in direct mortality and injury to sage-grouse due to collisions (Factor E) (Christiansen 2009, p. 1; Beck et al. 2006, p. 1070; Stevens 2011, p. 60).  The presence of fences can increase predation risk by creating predator perches and by fragmenting habitat (Connelly et al. 2004, p. 1-2; Stevens et al. 2012a, p. 1370; Dinkins et al. 2014a, p. 637).  However, fences can be beneficial if used to improve localized habitat conditions for sage-grouse by protecting sensitive areas (USFWS 2013, p. 52).  



Conservation Efforts



	Since 2010, a number of landscape scale efforts have been undertaken to reduce impacts from infrastructure to sage-grouse across the range.  Those efforts include BLM and USFS Land Use Plan Amendments, State Sage-grouse Plans, Sage-Grouse Initiative projects, and Candidate Conservation Agreements.  Those efforts, as well as individual projects reported to the CED, are discussed in detail below.



BLM and USFS Land Use Plans –The BLM and USFS Land Use Plans limit new infrastructure primarily through land use allocations, lek buffers, and disturbance caps (add citation).  Priority Habitat Management Areas are designed to avoid or minimize infrastructure development, with limited exceptions for new ROWs.  Any exceptions must include explicit rationale that biological impacts to sage-grouse are being avoided.  Existing designated corridors for major transmission lines and pipelines remain open.  Any impacts from new infrastructure require mitigation and are counted toward the 3 percent disturbance cap, except in Wyoming where a 5 percent cap exists.  The BLM/USFS plans also include seasonal timing restrictions, noise restrictions, and buffer distances from leks, to minimize infrastructure impacts on sage-grouse.  As a result of these measures, approximately 8.5 million ha (21 million ac) are closed to ROW, thus removing the potential for habitat loss and fragmentation in these areas.  Based on past planning processes, we expect the measures to be implemented for at least the next 30 years.  For additional details about the BLM and USFS Land Use Plans, see the Regulatory Mechanisms section, below.



State Sage-grouse Plans – State Sage-grouse Plans in Wyoming, Idaho, and Utah contain regulatory measures to minimize impacts from infrastructure on State lands and in some instances, on private lands.  The Governor of Wyoming’s Executive Order enforces no surface occupancy restrictions, structure density limits, timing stipulations, buffers, habitat disturbance caps, and project-specific reviews to reduce the threat of infrastructure on all lands in Wyoming.  Activities permitted prior to August 1, 2008 would be able to proceed without restriction, but after this date, any activities within Core Population Areas are subjected to stipulations that reduce infrastructure impacts (State of Wyoming 2011, pp.2–10).  Similarly, Idaho’s state plan incorporates controlled surface use, seasonal restrictions, buffers, and noise restrictions to effectively reduce habitat loss and fragmentation due to infrastructure on Idaho State lands (Idaho Department of Lands 2015, pp. 25–26).  Utah’s state plan requires that direct disturbance from construction on State lands be minimized and mitigated (State of Utah 2013, pp. 19–20, 27).  For additional details about state sage-grouse plans, see the Regulatory Mechanisms section, below.



Sage Grouse Initiative – One management action to minimize fence collisions is to improve their visibility by marking fences with permanent flagging.  The NRCS Sage-Grouse Initiative (SGI) works with ranchers to implement voluntary conservation projects in sage-grouse habitat, including the marking of fences.  To date, NRCS has marked or removed 350 miles of high-risk fence to reduce collisions (NRCS 2015, p. 6).  Conservative estimates show that fence-marking prevents 2,600 collisions annually (NRCS 2015, p. 22).  Another study found that marking fences reduced collisions by 83 percent over unmarked fences in Idaho during the breeding season (Stevens et al. 2012b, p. 1).  Fence marking is effective at reducing collisions but it is unlikely to eradicate collisions completely (Stevens et al. 2012b, p. 1), and further information is needed to make population level inferences regarding the impact of reduced collisions (Stevens et al. 2013, p. 413).



Candidate Conservation Agreements – Lands currently enrolled in CCAAs have restrictions on building infrastructure within sage-grouse habitat, require consolidation of existing infrastructure when feasible, and require relocating or marking existing fences.  Approximately 0.17 percent of occupied range in MZ I, 0.78 percent of MZ II, 2.47 percent of MZ IV, and 4.67 percent of MZ V are enrolled in CCAAs in Wyoming and Oregon.  Federal lands enrolled in CCAs in Wyoming, Oregon, and Idaho account for 0.04 percent of occupied range in MZ I, 0.21 percent of MZ II, 3.13 percent of MZ IV, and 4.67 percent of MZ V.  



Conservation Efforts Database Projects – Through the CED, the Service collected information relating to conservation actions that were completed, in progress, or planned.  Based on information provided by CED users, a total of 156 projects addressing infrastructure were completed, totaling 147,337 ha (364,078 ac), 26,370 km (16,386 mi), and 31 structures removed (CED citation).  Projects included the marking and removal of fences.  



Infrastructure Summary



	The threat of infrastructure has changed substantially since the last status review.  In 2010, we found habitat fragmentation, due in part to infrastructure, to be a significant threat to the species, and regulatory mechanisms were not sufficient to address that threat into the future.  Since then, regulatory mechanisms provided by federal Land Use Plans reduce potential future infrastructure on more than half the species’ range by eliminating or capping development in important sagebrush habitat and by implementing project design features to minimize impacts (e.g., buffers, noise restrictions, etc.).  Three State Plans provide similar protections for state lands, most notably Wyoming, where past impacts had been high.  Lastly, considerable effort has been undertake by SGI and private landowners to further reduce impacts from past infrastructure and minimize future infrastructure development on private lands.  As a result, while existing infrastructure will continue to have impacts, new infrastructure development is not anticipated to substantially contribute to future habitat fragmentation.



Agricultural Conversion



	In the 2010 finding, we evaluated agricultural conversion of sage-grouse habitat as one of the primary causes of habitat fragmentation (75 FR 13910, March 23, 2010, pp. 13924–13926).  Agricultural conversion is the removal of sagebrush rangelands to create tilled agricultural crops or re-seeded exotic grass pastures (Schroeder and Vander Haegen 2011, p. 519; Wisdom et al. 2011, p. 462; USFWS 2013, p. 48).  Since 2010, new information about potential future risk of agricultural conversion has changed our conclusion about this impact, as discussed further below. 



	Agricultural conversion has occurred across the species’ range, but the intensity varies between populations.  The primary agricultural regions within historical sagebrush habitat occur in the Columbia Basin (MZ VI), the Great Plains (MZ I), and portions of the Snake River Plain (MZ IV) (Connelly et al. 2004, p. 5-55; Knick et al. 2011, p. 209).  A total of more than 23,000,000 ha (88,780 mi²) –approximately 11 percent of the sage-grouse’s historical range – has been converted to agricultural lands (Knick et al. 2011, p. 208).  Agricultural conversion of sagebrush is especially notable in habitat with deep, fertile soils and higher precipitation rates (Connelly et al. 2004, p. 1-1; Davies et al. 2011, p. 2575).  The rate of conversion of sagebrush to agriculture will likely slow as the most productive lands have already been converted (Baker et al. 1976, p. 167).  New cropland totals within occupied sage-grouse range have decreased for every state except South Dakota since 1982 (USDA 2013, p. 4), likely reflecting, in part, decreasing land suitability for crop production.  



	Agricultural conversion has played a significant role in shaping the current sage-grouse landscape, resulting in habitat loss, loss of population connectivity, and lingering indirect effects (Knick et al. 2011, p. 208).  Several studies have documented population level impacts to sage-grouse as a result of the loss of habitat and fragmentation due to agricultural conversion (Smith et al. 2005, p. 314; Walker et al. 2007, p. 2650; Tack 2009, p. iii; Johnson et al. 2011, p. 407).  Fragmentation from agricultural activities influences approximately 49 percent of remaining sagebrush habitat (Connelly et al. 2004, pp. 1-1 and 7-23; Manier et al. 2013, p. 30).  Agricultural conversation can have additional, indirect effects to habitat if irrigation diverts water from late-brood reading habitats (Knick et al. 2011, p. 209).  



	Sage-grouse may use irrigated croplands, particularly during the late brood-rearing period when native plants have matured and dried (Connelly et al. 2004, pp. 4-1 and 4-10; Knick et al. 2011, p. 211).  However, the value of irrigated croplands to late-summer broods depends on the type of vegetation and the presence and location of adjacent sagebrush habitat (Swensen et al. 1987, p. 128; Blus et al. 1989, p. 1114; Connelly et al. 2004, p. 4-18).  The use of irrigated cropland and pasture may not be beneficial to sage-grouse in some cases (Braun 2006, p. 11; Walker 2008, p. 184).

  

	As noted above, when sagebrush is converted to tillage agriculture at landscape scales, negative responses of sage-grouse have been documented.  However, these effects do not necessarily translate to large scale population impacts across vast areas such as a MZ.  This is because the risk of cropland conversion is heterogeneous across the landscape.  The expected level of future impacts to sage-grouse from agricultural conversion depends on whether current sage-grouse population centers overlap areas with high or low probabilities of being cropland in the future.  



	To identify regions and populations at risk from agriculture conversion in MZ I, we utilized a recently developed cropland suitability model described in Smith et al. (in review).  The model assessed likelihood of areas being converted to cropland based on soil and climate information.  The results of this analysis suggest that future impacts from agricultural conversion are unlikely to have significant impacts on the remaining occupied range of sage-grouse, because most of the remaining populations exist in areas with low probabilities of being cropland (citation).  There is a potential that economic changes and technological improvements (Knick et al. 2011, p. 208) could increase the likelihood of conversion of sagebrush on poor soils, thus altering the predictions from this model.  However, based upon this assessment, the risk of additional habitat loss and fragmentation from future agricultural conversation is low.	Comment by Mary Grim: Need something to explain why we only looked at MZ I	Comment by Mary Grim: Need citation for Dougherty model – in prep?



Conservation Measures



	Since, a number of conservation measures have been implemented to reduce the risk of additional habitat loss or to address historic agricultural conversion impacts.  Most notable are NRCS efforts to conserve sage-grouse y working with private land owners.  Those conservation measures, as well as private land owner efforts and State and Federal Plans are discussed further below. 



NRCS — In 2010, NRCS launched SGI to reduce threats facing sage-grouse on private lands (see NRCS Sage Grouse Initiative, above, for a detailed discussion of this program).  Conservation easements allow private landowners to enter into a voluntary agreement with a land trust, the NRCS, or other organizations or agencies that maintain the land in private ownership with development restrictions that are typically permanent.  Conservation easements can permanently protect sagebrush habitat from subdivision while providing compensation to landowners.  The NRCS estimates that since the SGI was begun in 2010, 183,013 ha (451,884 ac) have been protected by conservation easements in the sage-grouse range (NRCS 2015, p. 6).  Conservation easements are an effective mechanism for keeping sage-grouse habitats intact by removing impacts of ex-urban development and agricultural conversion threats (USFWS 2013).  Most easements for sage-grouse are located inside PACs (79 percent) and 94 percent provide permanent protection.  However, easements have been implemented to address a variety of impacts, and many easements occur in areas with low risk of sage-grouse population exposure to agricultural conversion (Doherty, unpublished data).    



	The voluntary Conservation Reserve Program (CRP) allows private landowners to receive annual payments in exchange for establishing permanent vegetation on idle or erodible lands that were previously used for growing crops.  Enrolled lands are set aside for 10 to 15 years and cannot be grazed except under emergency drought conditions.  The enrollment of CRP lands can be detrimental to sage-grouse when sagebrush rangelands are converted to marginal croplands then subsequently converted to grasslands (USFWS 2013, p. 48).  Conversely, in some cases CRP lands can provide nesting, brood-rearing, and wintering habitat for sage-grouse (Schroeder and Vander Haegen 2006, p. 32; Schroeder and Vander Haegen 2011, pp. 524–528).  Enrollment in the CRP has benefited sage-grouse, especially in the Columbia Basin (MZ VI) and Great Plains (MZ I; Knick et al. 2011, p. 208).  Federal funding and economics related to crop prices can affect enrollment, and the long-term effectiveness of the CRP is uncertain.  However, in Washington, for example, lands have frequently remained enrolled long enough to allow for re-establishment of sagebrush and use by sage-grouse for nesting habitat (Schroeder and Vander Haegen 2011, p. 524).  



Candidate Conservation Agreements with Assurances (CCAAs) —Lands currently enrolled in CCAAs and CCAs include restrictions on agricultural conversion, habitat fragmentation, and removing sagebrush that benefit sage-grouse.  Over 809,371 ha (2 million ac) of sage-grouse occupied range are currently enrolled in 10 sage-grouse CCAAs and over 242,811 ha (600,000 ac) are currently enrolled in 3 CCAs.  Lands enrolled in CCAAs represent approximately 0.17 percent of occupied range in MZ I, 0.78 percent of MZ II, 2.47 percent of MZ IV, and 4.67 percent of MZ V in Wyoming and Oregon.  Federal lands enrolled in CCAs in Wyoming, Oregon, and Idaho account for 0.04 percent of occupied range in MZ I, 0.21 percent of MZ II, 3.13 percent of MZ IV, and 4.67 percent of MZ V.  



Through the CED, the Service collected information relating to conservation actions.  Projects that address agricultural conversion entered in the CED as “completed” by data providers, and data from other relevant projects provided to the Service through our data call, total nearly 344,000 ha (850,000 ac) rangewide.  The estimated area of this threat to sage-grouse in MZ I is 288,124 ha (711, 970 ac) (a rangewide estimate was not calculated).  Of the projects deemed completed by the project proponents the Service reviewed projects in MZs I and VI as these MZs are the key areas in the sage-grouse range where this threat occurs, or is likely to occur.  Effective conservation actions include easements that preclude future conversion of lands for agricultural development.  



State Plans — The State plans for Wyoming and Montana have regulatory mechanisms that effectively reduce agricultural conversion in these States on applicable lands.  The Wyoming Governor's Executive Order covers all land ownerships and enacts a 5 percent disturbance limit from agricultural conversion in core areas (State of Wyoming 2011, p. 8).  Montana’s state plan also limits total disturbance to less than 5 percent on State Trust Lands and allow the State to prohibit agricultural conversion and the eradication of sagebrush on State Trust Lands in core, general habitat, and connectivity areas (State of Montana 2014, pp. 7, 14).  Both the Wyoming and Montana plans provide effective regulatory mechanisms to limit future agricultural conversation in their state.  



	Although agricultural conversion is no longer occurring on a large scale in Colorado, the Colorado state plan encourages landowners to reduce agricultural conversion by enrolling in CRP and to restore sage-grouse habitats on all lands in the State (Colorado Division of Wildlife 2008, pp. 99, 309, 310, 349).  Although these efforts are in place and help reduce agricultural conversion in Colorado, they are entirely voluntary and are not regulatory mechanisms.



BLM and USFS Plans —The BLM and USFS plans were not specifically designed to address agricultural conversion, as BLM and USFS lands are not used or converted for agricultural production.  However, transfer of federal lands to private ownership is possible, which could then be impacted by agricultural conversion.  The Plans require that any PHMA and GHMA be retained in federal management, thus prevent conversion.  Exceptions to this requirement could occur if the land transaction would benefit sage-grouse or not cause any adverse effects.  As a result, the Plans eliminate or reduce the risk of agricultural conversion on approximately 27 million ha (66 million ac) of sage-grouse habitat.



Agricultural Conversion Summary



	In 2010, we identified agricultural conversion as one of three major factors contributing to habitat loss and fragmentation based upon past rates of conversion and the likelihood those rates would continue into the future.  New information indicates that future agricultural conversion rates are likely to be much lower than forecasted in 2010, as remaining areas suitable for agricultural use are limited and do not overlap with important sage-grouse areas.  As a result, any future agricultural conversion is unlikely to have population level effects.  In addition, a number of conservation efforts have been implemented since 2010 that provide protection from agricultural conversion.  Based on current information suggesting that future agricultural conversion is unlikely to have population level effects to sage-grouse, we do not consider this factor to pose a threat to the species now or in the future.



Wildfire and Invasive Plants  



	In 2010, we evaluated the effect of wildfire on sage-grouse and concluded that wildfire was a substantial contributor to habitat fragmentation, particularly in the Great Basin (MZs III, IV, and V) (75 FR 13910, pp. 13931-13935).  The number and size of fires had increased, resulting in approximately 18 percent of sagebrush habitat being burned by 2007.  Further, increased fire frequency was being driven by the expansion of Bromus tectorum (cheatgrass).  The 2010 finding concluded that habitat fragmentation, caused in part by fire, was a significant threat to the species such that listing was warranted under the Act (75 FR 13910, p. 13965).



Altered Fire Cycle

	

	Wildfire is the principle natural disturbance in the sagebrush ecosystem (Factor A).  The historical sagebrush systems likely consisted of extensive sagebrush habitat dotted by small areas of grassland.  This ecosystem was maintained by long interludes of numerous small fires, accounting for little burned area, punctuated by large fire events that consumed large expanses (Baker 2011, pp. 196–197; Bukowski and Baker 2013, pp. 559–561).  Historic mean fire return intervals (the average number of years between two successive fires) have been estimated to be 100 to 350 years in low-lying, xeric, Wyoming big sagebrush communities, and 50 to over 200 years in more mesic areas, mountain big sagebrush communities (Baker 2006, p. 181; Mensing et al. 2006, p. 75; Baker 2011, pp. 194-195; Miller et al. 2011, p. 166; Bukowski and Baker 2013, entire).  

	

	Since the mid- to late 1800s, human activities have changed the vegetation composition and structure of the sagebrush ecosystem that has subsequently altered the fire regime (Chambers et al. 2014c, p. 3).  The changes in wildfire frequency have resulted in increased portions of the sage-grouse range being adversely impacted by wildfire, particularly in the Great Basin (Figure XX).  From1980 to 2007, the number of fires and the total area burned increased in most MZs (Miller et al. 2011, pp. 169, 176).  Between 2000 and 2008, more than 3.1 million ha (7.6 million ac) burned rangewide, with over 2 million ha (5 million ac) occurring in MZ IV alone.  Between 2009 and 2014, an additional 2.1 million ha (5.3 million ac) burned rangewide, with most of the impact occurring in MZs IV and V.  Between 2000 and 2014, all MZs experienced less than a 2 percent annual burn rate (Table XX).  In the Great Basin, an annual rate burn rate of 1to 2 percent is likely to continue in the future and could increase due to further cheatgrass expansion, climate change, and drought (see Future Wildfire and Invasive Plant Impacts, below).
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Figure XX. Fires from 2000 to 2014 in the Great Basin (Management Zones III, IV, V, VI) in occupied greater sage-grouse range.  Overlap captures fires from 2009 to 2014 that reburned any fires from 2000 to 2008.



Table XX.  Area of Occupied Range Burned by Management Zone	Comment by Mary Grim: Need Leif and Dawn to check the numbers I pulled from the Analysis Meeting presentation.  Is my math correct and is this the proper way to display this information.

Also, do we have a citation for this data, or is it ours from GIS work?

		Management Zone

		2000-2008 area burned

		2009-2014 area burned

		2000-2014 area burned

		Annual Burn Rate1



		MZ I

		229,906 ha

		243,534 ha

		473,440 ha

		0.24%



		

		568,122 ac

		601,787 ac

		1,116,899 ac

		



		MZ II

		133,877 ha

		39,645 ha

		173,522 ha

		0.12%





		

		330,818 ac

		97,967 ac

		428,785 ac

		



		MZ III

		410,730 ha

		148,993 ha

		559,723 ha

		0.48%





		

		1,014,937 ac

		368,171 ac

		1,383,108 ac

		



		MZ IV

		2,029,750 ha

		1,073,048 ha

		3,102,789 ha

		1.98%





		

		5,015,622 ac

		2,651,560 ac

		7,667,182 ac

		



		MZ V

		262,033 ha

		580,745 ha

		842,788 ha

		1.08%





		

		647,499 ac

		1,435,053 ac

		2,082,552 ac

		



		MZ VI

		27,649 ha

		61,963 ha

		89,612 ha

		0.80%





		

		68,434 ac

		153,116 ac

		221,550 ac

		



		MZ VII

		8,961 ha

		1,321 ha

		10,282 ha

		0.22%





		

		22,145 ac

		3,266 ac

		25,411 ac

		





1Annual burn rate is the percentage of occupied range that burned on average from 2000 to 2014.



	Fire occurring within the range of sage-grouse can cause direct loss of habitat, resulting in negative impacts to breeding, feeding, and sheltering opportunities for the species (Call and Maser 1985, p. 17).  In addition to the direct habitat loss, fire can also create a functional barrier to sage-grouse movements and dispersal that compounds the influence wildfire can have on populations and population dynamics (Fischer et al. 1997, p. 89).  In some cases, fire can isolate sage-grouse populations, thereby increasing their risk of extirpation (Knick and Hanser 2011, p. 395; Wisdom et al. 2011, p. 469).  



	Wildfire is associated with sage-grouse declines across the West (Beck et al. 2009, p. 400; Johnson et al. 2011, p. 424; Knick and Hanser 2011, p. 395).  The extent and abundance of sagebrush habitats, the proximity to burned habitat, and the degree of connectivity among sage-grouse populations affects persistence (Johnson et al.  2011, p. 424; Knick and Hanser 2011, pp. 403–404; Wisdom et al. 2011, p. 461).  Fire has been found to cause negative abundance trends on leks and lek extirpation (Knick and Hanser 2011, p. 395; Johnson et al. 2011, p. 422).  



	In addition to wildfires occurring in sagebrush habitat throughout the range of sage-grouse, land managers use prescribed fire to obtain desired management objectives for a variety of wildlife species and domestic livestock.  However, the efficacy of such treatments in sagebrush habitats to enhance sage-grouse populations has been questioned (WAFWA 2009, p. 12; Connelly et al. 2011c, p. 552).  As with wildfire, an immediate and potentially long-term result of prescribed fire is the loss and possible fragmentation of sage-grouse habitat (Beck et al. 2009, p. 400).  However, prescribed fire treatments reduces fire risk in the presence of housing developments or intact expanses of sagebrush habitat, and in these instances, benefits may be realized.  Land management agencies will likely continue to use prescribed fire and other methods to treat sagebrush in the future.  



Invasive Plants and the Wildfire Cycle



	The arrival of European settlers in the mid-1800s initiated a series of changes in vegetation composition that impacted sagebrush-steppe communities (Chambers et al. 2014c, p. 3).  Improper grazing practices decreased native perennial grasses and forbs (Chambers et al. 2014c, p. 3; Miller and Eddleman 2001, p. 17; Miller et al. 2011, p. 181), which facilitated the invasion of non-native annual grasses, particularly cheatgrass and Taeniatherum caput-medusae (medusahead).  This increase in fuel load and the lower fuel moisture content of the invasive annual grasses has resulted in more frequent, higher intensity fires (Brooks et al. 2004, pp. 679–680).  Moreover, invasive annual grasses expand rapidly after fire disturbances, become a readily burnable fuel source, and ultimately lead to a recurrent fire cycle that prevents sagebrush reestablishment (D’Antonio and Vitousek 1992, p. 73; Brooks and Pyke 2001, p. 5; Brooks et al. 2004, p. 678; Zouhar et al. 2008, p. 41; Eiswerth et al. 2009, p. 1324; Miller et al. 2011, p. 163–170).  



	Currently, invasive annual grasses are known to occur across the sage-grouse occupied range, with the greatest infestations occurring in the Great Basin (Figure XX).  In the Great Basin, cheatgrass dominates over 6.9 million ha (17 million ac) and occupies an additional 25 million ha (62 million ac) as a component of the plant community (Diamond et al. 2012, p. 259).  Approximately 58 percent of sagebrush habitat in the Great Basin is believed to be at moderate to high risk of cheatgrass invasion during the next 30 years (Suring et al. 2005, p. 138).  Although nonnative annual grasses are more pervasive in the Great Basin (Connelly et al. 2004, p. 5–9; Miller et al. p. 160), in recent years, cheatgrass (and other annual grasses) has increased its spread across the eastern portion of the species’ range (Mealor et al. 2012, p. 427).  The current magnitude of cheatgrass invasion in the Rocky Mountain States is unknown, and without effective management, the invasion of cheatgrass into the eastern portion of the species range is likely to continue (Mealor et al. 2012, p. 427).  
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Figure XX. Distribution of upland, herbaceous invasive plants across the occupied range of greater sage-grouse.	Comment by Mary Grim: Need grayscale version



	Nonnative annual grasses such as cheatgrass and medusahead have substantially altered regional fire regimes (Balch et al. 2013, p. 179).  Cheatgrass-dominated rangelands impact sagebrush ecosystems by shortening fire return intervals and perpetuating their own persistence and intensifying the role of fire (Whisenant 1990, p. 4).  Sites dominated by cheatgrass may be four times more likely to burn than native sagebrush (Balch et al. 2013, p. 178).  Invasive annual grasses increase the amount of fine fuels, resulting in wildfires that burn hotter and more evenly than historic times (Miller et al. 2011, p. 167).  Hotter and more expansive fires likely burn larger contiguous areas of sagebrush and leave fewer pockets of unburnt sagebrush that would be available to recolonize the burned areas.  The positive feedback process between cheatgrass and fire converts high-diversity native communities into low-diversity communities dominated by invasive plants that are unsuitable for sage-grouse and at increased risk of wildfire reoccurrence.



	Beyond the altered wildfire cycle, invasive plants have additional impacts to sage-grouse habitat.  Invasive plants reduce and, in cases where monocultures occur, eliminate vegetation that sage-grouse use for food and cover and fragment existing sage-grouse habitat (Miller et al. 2011, pp. 160–164).  Invasives do not provide quality sage-grouse habitat and where invasive plants are present, sage-grouse are potentially impacted both seasonally (e.g., loss of forbs and associated insects) and long-term (e.g., functional habitat loss) (Manier et al. 2013, p. 88).  



Wildfire and Invasive Plant Impacts



	While it is known that sage-grouse respond negatively to wildfire (Hulet 1983, cited in Connelly et al. 2001, p. 973; Connelly and Braun 1997, p. 232; Connelly et al. 2000a, p. 973; Connelly et al. 2000c, p. 93; Miller and Eddlemen 2000, p. 24; Johnson et al. 2011, pp. 424–425; Knick and Hanser 2011, pp. 395, 399–403), it is challenging to predict the location and extent of future fires.  Future adverse impacts could be high if areas with high densities of breeding birds (Figure XX) overlap areas with high probabilities of burning.  



	A recent study (Chambers et al. 2014c, entire) provides insight to the probability of wildfire and invasive plant occurrence and serves as a useful tool in predicting future impacts.  Chambers et al. (2014c, entire) used soil temperature and moisture regimes as an indicator of landscapes resilience to disturbance and resistant to invasive annual grasses.  This work classified different ecological soil and moisture regimes (see Figure 11 from Chambers et al. 2014c, p. 16) into three categories of resiliency and resistance to fire and invasive species disturbance (R&R matrix).  The R&R matrix is based upon the likely response of sagebrush to resist invasive annual grasses, which increase fire frequency and the ability of a landscape to recover post-fire.  For example, areas with low R&R values tend to be prone to invasion by cheatgrass and large catastrophic wildfires because these ecosystems have relatively lower resilience to disturbance and higher climate suitability for invasive annual grasses; therefore, low R&R areas are less likely to provide ecological benefits within the sagebrush ecosystem in the future.



	The risk of future wildfire and invasive plant invasion was assessed by examining the amount of breeding habitat within the three R&R matrix classes.  Habitat identified as low resistance was considered most likely to be adversely impacted by wildfire and invasives.  Management Zone III appears to be a greatest risk of wildfire and nonnative annual grass invasion, with 48 percent of the population and 54 percent of the breeding habitat having low resistance.  The majority of sage-grouse populations and sagebrush-steppe habitat in MZs IV and V have either high or moderate resistance and resiliency to fire and invasives (Tables XX and XX).  	Comment by Mary Grim: Need to correct “population”




Table XX.  Percent of the Great Basin greater sage-grouse populations by Management Zone that occur within the three classes of resiliency and resistance to invasive plants and fire.	Comment by Mary Grim: Need to correct “populations”

		 

		MZ III

		MZ IV

		MZ V



		Wetland/Riparian

		2%

		2%

		2%



		High Resistance

		20%

		43%

		8%



		Moderate Resistance

		30%

		35%

		54%



		Low Resistance

		48%

		21%

		37%







Table XX.  Percent of the Great Basin greater sage-grouse breeding habitat area by Management Zone that occur within the three classes of resiliency and resistance to invasive plants and fire.

		 

		MZ III

		MZ IV

		MZ V



		Wetland/Riparian

		2%

		2%

		1%



		High Resistance

		16%

		35%

		8%



		Moderate Resistance

		28%

		36%

		59%



		Low Resistance

		54%

		27%

		33%





	

	While useful for estimating future wildfire and invasive plant risk, sagebrush resistance and resilience does not necessarily equate to sage-grouse resilience and resistance.  Sage-grouse populations need large landscapes of undisturbed sagebrush to allow recolonization of disturbed areas as they recover post-fire; however, the exact amount required is unknown.  Depending on the location and extent of wildfires, the amount of undisturbed habitat may be diminished such that it cannot sustain local populations.  However, without the ability to predict the location, size, and severity of a fire, it is impossible to predict the location and degree of habitat fragmentation that may occur in the future or the associated population impacts.



	We anticipate wildfire impacts to sagebrush habitat to continue at current rates (less than 2 percent of the occupied range per year; see Altered Fire Cycle, above) and potentially increase due to the intensifying synergistic interactions among fire, human activity, invasive plants, and climate change (Miller et al. 2011, pp. 179–184).  Predicted changes in temperature, precipitation, and CO2 are all anticipated to influence vegetation dynamics and alter fire patterns, resulting in further impacts to sagebrush habitats (Neilson et al. 2005, p. 157; see Climate Change, below).  Increased human presence and associated infrastructure, such as roads and power lines, increase the risk of human caused wildfires.  Any future decreases in wildfire and invasive plant risk is dependent upon the successful implementation of wildfire and invasive conservation measures, as discussed below.

 

Conservation Measures



	Since the 2010 finding, local, State and Federal land managers have undertaken considerable efforts to address the impacts of wildfire and invasive plants in the Great Basin.  Most noteworthy are the efforts by BLM and DOI to address the impacts of wildfire and invasive plants on a landscape scale.  BLM and USFS are implementing the Fire and Invasives Assessment Tool (BLM 2014; FIAT) process as part of their land use plan amenedments to reduce the impacts of invasive annual grasses, wildfires, and conifer encroachment.  Additionally, DOI has committed to the implementation of Secretarial Order 3336, Rangeland Fire Prevention, Management, and Restoration (Order), resulting in a multi-agency wildlife fire management paradigm shift that highlights the protection of sagebrush habitat.  The BLM continues to implement measures that will reduce the threat of wildfire to sage-grouse habitat through greater emphasis on preventing and suppressing wildfire, and restoring sagebrush landscapes threatened by wildfire and invasive species by means of improved Federal-State-local collaboration and coordination.  Those efforts, as well as work by local and State wildland fire managers, are discussed in further detail below.	Comment by Mary Grim: Revisit to make sure this is focused on short-term plan and implemented portions of long-term plan.



FIAT – The FIAT process was a collaborative multi-agency effort to address threats to sage-grouse resulting from invasive annual grasses, wildfires, and conifer expansion.  Focal habitats were identified within PACs based on patterns of ecological resistance and resilience, landscape sagebrush cover, burn probability, and conifer expansion, resulting in the following priority landscapes:  Central Oregon, Northern Great Basin, Snake/Salmon/Beaverhead, Southern Great Basin, and Western Great Basin/Warm Springs Valley.  For each priority landscape, regional findings were stepped down to describe local conditions by Project Planning Area (PPA) and associated treatment needs and management priorities.  Assessment of treatment  needs and priorities were based on recent scientific research on resistance and resilience of Great Basin ecosystems (Chambers et al. 2014c, entire) and National Resources Conservation Service (NRCS) soil surveys that include geospatial information on soil temperature and moisture regimes (BLM 2014, p. 2; Maestas and Campbell 2014, entire).  	Comment by Mary Grim: Make clear that this is part of the LUPAs and is considered a firm commitment.



	Management to resolve resource issues were divided into proactive approaches (e.g., fuels management and habitat recovery/restoration) and reactive approaches (e.g., fire operations and post-fire rehabilitation) (BLM 2014, p. 3).  Proactive management strategies can favorably modify wildfire behavior and restore or improve desirable habitat with greater resistance to invasive annual grasses and/or resilience after disturbances such as wildfires.  Reactive management strategies are employed to reduce the loss of sage-grouse habitat from wildfires or stabilize soils and reduce impacts of invasive annual grasses in sage-grouse habitat after wildfires.  Proactive management strategies will result in long-term sage-grouse habitat improvement and stability, while reactive management strategies are essential to reducing current impacts of wildfires on sage-grouse habitat, thus maintaining long-term habitat stability (BLM 2014, pp. 2–3).



	Cumulatively, the five FIAT assessment identifies more than 10,000 miles of potential linear fuel treatments, approximately 7.4 million acres of potential conifer treatments, over 5 million acres of potential invasive plant treatments, and over 19 million acres of post-fire rehabilitation (i.e., should a fire occur, the post-fire rehabilitation identifies what areas BLM priorities for management would be) within the Great Basin region (Table XX).  The FIAT also identifies site-appropriate management strategies for fire operations and post-fire decisions.  These assessments provide direction about the extent, location, and rationale for management opportunities to address significant threats to sage-grouse.  



Table XX.  Planned projects within the FIAT assessment area for five priority landscapes  	Comment by Mary Grim: Drop this and just say projects?

in the Great Basin region.

		FIAT Assessment Area



		 

		MZ III

		MZ IV

		MZ V

		 



		Treatment Type

		Southern Great Basin

		Northern Great Basin

		Snake/

Salmon/

Beaverhead

		Central  Oregon

		Western Great Basin/

Warm Springs Valley

		Totals



		Habitat Restoration

		2,973,499

		4,821,300

		1,492,000

		1,078,835

		2,076,367

		12,442,001



		Fuels Treatments (ac)

		18,092

		458,400

		87,300

		571

		 

		564,363



		Linear Fuels Treatments (mi)

		1,490

		5,300

		400

		97

		3,299

		10,586



		Fire Operations

		9,117,260

		11,934,300

		5,241,500

		893,643

		5,605,006

		32,791,709



		Post-Fire Rehabilitation (ESR)1

		17,625

		9,787,600

		3,713,900

		503,760

		5,113,853

		19,136,738



		Conifer Treatments (ac)

		2,357,606

		3,100,500

		508,100

		554,824

		875,126

		7,396,156



		Invasive Plant Treatment (ac)2

		2,957,796

		407,100

		223,400

		526,109

		979,024

		5,093,429





1 Post-fire rehabilitation includes the BLM’s ESR Program and the USFS’s BAER Program. Program policies limit available funding from one to three years.

2For the purposes of FIAT, invasive species were limited to invasive annual grasses.



	To date, the BLM has made substantial investments in fuels and restoration treatments to address the impacts of fire and invasives on sage-grouse habitats, especially within the FIAT assessment area.  Below is a summary of FY15 projects undertaken by the BLM (Table XX).  



Table X-XX.  Habitat restoration, wildfire pre-suppression, and conifer removal projects for FY15.

		FY15 FIAT and Other Sage-Grouse Fuels Program Work



		

		Completed

		In-Progress



		Treatment

		No. of Projects

		No. of Acres

		No. of Projects

		No. of Acres



		Conifer Removal

		150

		87,568

		402

		193,474



		Wildfire Pre-suppression

		52

		43,648

		170

		46,554



		Habitat Restoration

		152

		211,962

		272

		259,900



		TOTALS

		354

		343,178

		894

		499,928







SO3336 – On 5 January 2015, the Secretary signed Secretarial Order 3336; an outcome from “The Next Steppe: Sage-grouse and Rangeland Fire in the Great Basin" conference.  The Order sets forth enhanced policies and strategies for preventing and suppressing rangeland fire and for restoring sagebrush landscapes impacted by fire across the Great Basin region.  In addition, the Order establishes a Rangeland Fire Task Force (Task Force) chaired by the Deputy Secretary of the Interior.  The Task Force completed an Implementation Plan (DOI 2015a, entire) that established a roadmap to accomplish the objectives of the Order.  The Implementation Plan also provided a timeline and methodology to be used in developing two separate reports on short- (2015 western fire season) and long-term (2016 western fire season) actions and activities that will be implemented to further address the impacts of wildfire in the Great Basin.  	Comment by Mary Grim: Revisit to make sure this is focused on short-term plan and implemented portions of long-term plan.


Also, need to add something here about effectiveness of these measures in addressing fire/invasives



	On March 1, 2015, the Task Force completed “SO 3336 - The Initial Report:  A Strategic Plan for Addressing Rangeland Fire Prevention, Management, and Restoration in 2015” (DOI 2015b, entire), detailing activities that can be undertaken in advance of the 2015 western fire season to improve the efficiency and effectiveness of wildfire management efforts.  The actions identified in the Initial Report include priorities to strengthen planning and preparedness, such as, increasing capabilities of RFPAs and volunteer departments, utilizing veteran crews, ensuring fire management organizations are prepared and functional, and increasing initial attack and extended attack capability.  In response, the BLM has allocated additional resources to reflect FY15 priorities, including:

· Allocating 4 million dollars in additional base funding to bolster fire programs for the long-term;

· Allocating approximately 7.7 million dollars to hire additional seasonal firefighters and to support equipment (e.g., dozers, water tenders, etc.).  The BLM hired 100 additional firefighters this season and each Great Basin state was given supplemental funding to cover staffing shortages.  With supplemental funds from the DOI, the BLM has purchased new equipment for this upcoming fire season.  An additional 20 single engine air tankers (SEATs) have been pre-positioned near critical sagebrush habitat throughout the western U.S.  Helicopters have been mobilized to address sage-grouse priority areas and the helitack crew size has been increased in order to provide more efficient initial attack.  An additional jet lead plane has been available to insure support for retardant planes mobilized to protect these critical areas.  The BLM has also purchased several dozers, dozer transports, water trailers, and semi-trucks.  This equipment will be used to boost or maintain the BLM’s initial attack resource capability and initial attack success rate in critical sagebrush areas in the Great Basin;

· Committing 500,000 dollars to train rural fire departments and RFPAs in important sagebrush-steppe and sage-grouse habitat areas; 

· Providing training for over 400 veterans to work on 20-person firefighting crews.  California, Nevada, and Oregon BLM has hired returning veterans who bring skills such as physical fitness, endurance, leadership, communications, and operation of heavy equipment.



In addition to these actions, fuels program funding has been distributed to Great Basin states.  Fuels treatment projects are prioritized and implemented based on location, opportunities for success and overall benefit to protecting, conserving, and restoring the sagebrush-steppe ecosystem and key sage-grouse habitat.  Currently the BLM has completed approximately 80 percent of the action items and activities outlined in the Initial Report (McKnight 2015, pers. comm.). 



 The “SO3336 - Final Report:  An Integrated  Rangeland Fire and Management Strategy” (DOI 2015c, entire), completed May 1, 2015, outlines an approach for improving the efficiency and efficacy of actions to better prevent and suppress wildfire and to improve efforts to restore fire-impacted landscapes both including and beyond 2015. These activities involve targeted investments to enhance efforts to manage wildfire in the Great Basin, based on relative resilience and resistance to fire.  It also outlines longer-term actions to implement the policy and strategy set forth in the Order, including the continued implementation of approved actions associated with the National Cohesive Wildfire Management Strategy (2014, entire).  These actions outlined in the Final Report primarily focus on the Great Basin region , but the strategies developed  will be applied rangewide where there is benefit to sagebrush-steppe habitat and sage-grouse and include:  (i) Designing and implementing comprehensive, integrated fire response plans for the FIAT evaluation areas in the Great Basin subject to fire and invasives; (ii) Providing clear direction on the prioritization and allocation of fire management resources and assets; (iii) Expanding the focus on fuels reduction opportunities and implementation; (iv) Fully integrating the emerging science of ecological resilience into design of habitat management, fuels management, and restoration projects; (v) Reviewing and updating emergency stabilization and burned area rehabilitation policies and programs to integrate with long-term restoration activities; (vi) Committing to multi-year investments for the restoration of sagebrush-steppe ecosystems, including consistent long-term monitoring protocols and adaptive management for restored areas; (vii) Implementing large-scale experimental activities to remove cheatgrass and other invasive annual grasses through various tools; (viii) Committing to multi-year investments in science and research; and (ix) Developing a comprehensive strategy for acquisition, storage, and distribution of seeds and other plant materials.



The Order places a priority on “protecting, conserving, and restoring the health of the sagebrush-steppe ecosystem and, in particular, sage-grouse habitat, while maintaining safe and efficient operations,” and looks to the allocation of fire resources and assets associated with wildfire to reflect that priority.  The Task Force considered a wide variety of possible actions for conserving habitat for the sage-grouse as well as other wildlife species and economic activity, such as ranching and recreation, associated with the sagebrush-steppe ecosystem in the Great Basin.  This effort builds upon the experience and success of addressing wildfire, and broader wildfire prevention, suppression and restoration efforts to date, including the National Cohesive Wildland Fire Management Strategy (2014), and will ensure improved coordination with local, State, Tribal, and regional efforts to address the threat of wildfire at a landscape level.



Resilient Landscapes Funding and Projects – The Wildland Fire Resilient Landscapes (WFRL) program establishes a collaborative environment and provides opportunities for the bureaus, working together with other Federal, tribal, state, and local governmental and non-governmental partners, to identify and complete projects that will contribute significantly to restoring fire resilience in a variety of fire-adapted ecosystems across the country.  The FY15 appropriation provided 10 million dollars in the Fuels Management program to fund WFRL activities.  The FY16 President’s Budget proposes funding for the WFRL program at 30 million dollar to provide multi-year support for landscape-scale projects and expand the program to new partnerships.  Ten proposals were selected for funding in 2015; four projects, representing 77 percent of the funding, are located in the sagebrush-steppe ecosystem and support the goals of Secretarial Order 3336.	Comment by Mary Grim: I think this needs to get moved to the OutLookign discusion



State Fire Management Programs – Federal, State, and local land and wildlife management agencies collaborate and work under national fire guidance strategies to achieve common goals and objectives.  Within the Great Basin region, State Forest Action Plans address the coordinated management of wildfire.  In 2015, Utah’s Forest Action Plan (FAP; pp. 33–35) was updated to include five Sage Grouse Management Areas (SGMAs; Box Elder, Bald Hills, Sheep Rock Mountains, Hamlin Valley and Ibapah) as high priorities in the wildfire risk assessment and as part of the Governor’s Catastrophic Wildfire Reduction Strategy.  Collectively, these five SGMAs hold 26 percent of the sage-grouse in the state of Utah (Utah FAP 2015, p. 35).  Specific projects are detailed in the State Action Plans to reduce fuels, improve preparedness and initial attack response, identify equipment and training needs, and ensure safe, rapid, and aggressive response to wildfire ignitions, and address rehabilitation of wildfire damaged lands to mitigate the spread of invasive plants (Havlina et al. 2014, pp. 25–27).  State and local fire management agencies view all wildfires as “full suppression” incidents.  Every effort is made to suppress fires safely and quickly with a strong initial attack.  Many states have agreements with their neighboring states to ensure that a rapid initial attack is possible, even if it is from a neighboring state or jurisdiction.  Additionally, they may utilize a “unified command” concept to assist in coordination and cooperation (Havlina et al.  2014, p. 26).



	  Within the Great Basin, Utah is the only state that has completed and fully implemented their sage-grouse conservation plan, with respect to wildfire and invasive plant measures.  Utah’s Plan addresses fire control, suppression, and rehabilitation by providing an organizational framework for partners to prioritize suppression efforts and fire rehabilitation, and leverage funding and agency resources (State of Utah 2013, p. 13).  In addition, the Utah Governor’s Executive Order directs the Utah Division of Forestry, Fire and State Lands to prioritize fuels-mitigation activities and pre-attack planning and coordination with other Federal and local fire suppression partners, second only to the protection of human life and structures (State of Utah 2015, p. 4).  Furthermore, the Utah Governor’s Catastrophic Wildfire Reduction Strategy was completed in 2013, establishing a statewide steering committee and regional working groups to develop a statewide risk map which will include prioritized sage-grouse habitat areas (UDNR 2014, page 10).  These prioritized habitat areas include five SGMAs (Box Elder, Bald Hills, Sheep Rock Mountains, Hamlin Valley and Ibapah) located in the western portion of the state (i.e., Great Basin Region) that were added to the Utah Forest Action Plan wildfire risk assessment (UDNR 2014, page 10; http://forestactionplans.org/states/utah).  The Forest Action Plan provides a comprehensive analysis of the forest-related conditions, trends, threats, and opportunities within Utah and will be used to guide planning efforts and project work.  The use of a multi-tiered partnering effort within the priority SGMAs should enhance protection schemes during severe fire conditions (UDNR 2014, page 10).  Overall, Utah’s state plan when considered in the context of the Governor’s Executive Order (i.e., use of specific fire directives) provides a regulatory mechanism to prioritize fire management on a statewide basis and reduce the threat of wildfire to sage-grouse habitat.



Local Fire Management Programs – Many communities have rangeland fire protection associations (RFPAs).  In the early 1960s, the Oregon State Legislature passed a statute that enabled the formation of RFPAs under the Board of Forestry (ORS477.315).  The Oregon Department of Forestry (ODF) supports the RFPAs with training and access to Federal grants and surplus fire equipment.  In Oregon, 18 RFPAs currently field over 600 volunteer fire fighters and more than 200 pieces of water handling fire equipment to protect over 2 million ha (5 million ac) from wildfire.  In southern Idaho, there are currently 230 trained ranchers/landowners in who are members of seven RFPAs supporting wildland firefighters to protect over 1.4 million ha (3.5 million ac) of sagebrush-steppe from catastrophic wildfire.  Similar programs are currently in place in Nevada.	Comment by Dawn Davis: Requested most current info/reports from ODF on 7/10/15 – will update if/when we receive the info.



	During the 2013 and 2014 fire seasons ranchers assisted the BLM on at least 50 separate fires in southern Idaho which included assistance to the Jordon Valley Oregon RFPA with the159,850 ha (395,000 ac) Buzzard Complex fire in 2014.  In 2014, two Idaho RFPAs and the BLM received the Pulaski Award, a prestigious national recognition for contributions to wildland firefighting.  Ranchers know the land, access routes, where water is and where fires have burned before.  They are exceptional first responders and can often put out a fire quickly and before it grows in size, thus saving precious firefighting resources for the large fires.	Comment by Mary Grim: Need to buil on this to argue effectiveness of these actions



Wildfire and Invasive Plants Summary



	In 2010, we concluded that fire is one of the primary factors linked to declines of sage-grouse due to long-term loss of sagebrush and conversion of sagebrush habitats to invasive annual grasses.  Loss of sagebrush habitat to wildfire had been increasing in the western portion of the sage-grouse range mainly due to an increase in fire occurrence, intensity, and severity (Miller et al. 2011, p. 183).  We found this change to be the result of incursion of nonnative annual grasses, primarily cheatgrass.  The positive feedback loop between cheatgrass and fires facilitates future fires and precludes the opportunity for sagebrush, which is killed by fire, to become reestablished.  Cheatgrass and other invasive plants also alter habitat suitability for sage-grouse by reducing or eliminating native forbs and grasses essential for food and cover.  



	While the impact of wildfire and invasive plants to sage-grouse has not changed since the 2010 finding, wildfire management strategies have been developed and implemented to reduce those threats.  Wildfire has always occurred in the sagebrush-steppe ecosystem and will continue to some degree indefinitely.  Without management, current burn rates would likely continue, potentially impacting another 20 to 30 percent of the species range within the next 20-30 years.  However, the FIAT work contained in the LUPAs and Secretarial Order 3336 provide enhanced policies, strategies, and tools for preventing and suppressing wildfire and for restoring sagebrush landscapes impacted by fire across the Great Basin region.  Sagebrush habitats are now given priority consideration in the treatment of fuels, the deployment of fire-fighting resources, and the rehabilitation of burned areas (Murphy et al. 2013, p. 4).  The continued long-term implementation of these wildfire management strategies, particularly in important sage-grouse habitats, reduces the risk of fire and invasives in the Great Basin and range-wide.



Improper Grazing and Rangeland Management



	In 2010, we evaluated the effect of grazing on sage-grouse (including domestic livestock, free-roaming equids, and wild ungulates) and concluded that it was likely having localized impacts, but populations level impacts were unknown; however, given the widespread nature of grazing, the potential for population-level impacts could not be ignored (75 FR 13910, March 23, 2010, p. 13942).  In this section we evaluate the best available information on the impacts of livestock grazing on sage-grouse as well as conservation actions intended to ameliorate the threat of improper livestock grazing.  We have no new information regarding impacts of native ungulates on sage-grouse populations, which were not considered a substantive threat in 2010, so our analysis below focuses exclusively on livestock grazing.  Wild horse and burro grazing is addressed in a separate section of this document (see Free-Roaming Horses and Burros).



Excessive grazing by domestic livestock during the late 1800s and early 1900s, along with severe drought, impacted sagebrush ecosystems across the range of greater sage-grouse (Knick et al. 2003, p. 616).  Long-term effects from this overgrazing, including changes in plant communities and soils, persist today (Knick et al. 2003, p.116).  In low elevation Wyoming big sagebrush and low sagebrush habitat, diminished perennial herbaceous vegetation and high levels of ground disturbance promoted the establishment of exotic annual grass species such as cheatgrass (Mack 1981, pp. 148–152).  In higher elevation mountain big sagebrush habitat, high livestock stocking rates likely reduced fine fuels and decreased fire frequency, the expansion of fire-sensitive native conifer populations (Miller and Tausch 2002, pp. 19–26).  In both instances, these shifts in the vegetative community have facilitated changes in the wildfire cycle, leading to loss of sage-grouse habitat (see Wildfire and Invasive Plants, above).



Livestock grazing is currently the most widespread land use in the sagebrush ecosystem (Knick et al. 2011, p. 219; Boyd et al. 2014, p. 62).  Livestock grazing may positively or negatively affect the structure and composition of sage-grouse habitat (Factor A) depending on the intensity and timing of grazing, and local climatic and ecological conditions (Crawford et al. 2004, pp. 10–12; Aldridge et al. 2008, p. 990; Boyd et al. 2014, p. 63).  As a result, drawing broad inferences regarding the current impact of grazing on sagebrush habitats across the range of sage-grouse is difficult.  



The total number of livestock that currently graze within sage-grouse habitats is unknown.  The BLM and FS, who manage 98 percent of livestock grazing on Federal lands (GAO 2005, p. 5), index the number of livestock grazed by Animal Unit Months (AUMs), which takes into account both the number of livestock and the amount of time they spend on public lands.  An AUM is defined by BLM as the amount of forage needed to sustain one cow and her calf, one horse, or five sheep or goats for one month (BLM 2015, entire).  The number of AUMs permitted on Federal lands has gradually declined since the 1960s (Mitchell 2000, pp. 64-68).  This decline was concurrent with a decline in productivity of western shrublands due to previous grazing history, changes in soils and vegetation, or drought (Knick et al. 2011, p. 232); and therefore, the reduction in AUMs permitted on public lands over time may not translate to a reduction in the effects of grazing in sagebrush systems (Knick et al. 2011, p. 232). 



Properly managed grazing may benefit sage-grouse.  Light to moderate livestock grazing can help maintain perennial vegetation that provides important food and cover for sage-grouse (Crawford et al. 2004, pp. 2–12; Boyd et al. 2014, p. 63).  It can also help control invasives and woody plant encroachment, which may improve habitats and may have a role in reducing wildfire risk (Connelly et al. 2004, p. 7–49; Boyd et al. 2014, p. 68).  The net impact of different use levels will vary strongly in accordance with climatic variability, local environment, and season of use (Crawford et al. 2004, pp. 10–12).  Applying proper grazing prescriptions and maintaining adequate residual grass height and cover under shrubs can allow for adequate cover and minimize the negative effects of grazing on sage-grouse productivity (Boyd et al. 2014, p. 64).  



Alternatively, improperly managed grazing can have adverse impacts to sage-grouse habitat.  Excessive grazing can increase the density of sagebrush, reduce densities of perennial grasses, and promote the dominance of annual grasses (Boyd et al. 2014, p. 62), which degrades the quality of sage-grouse habitats (Beck and Mitchell 2000, pp. 994–996).  Excessive livestock grazing can reduce food available to sage-grouse (Vallentine 2000, p. 236; Pederson et al. 2003, p. 43), which can impact reproductive success (Barnett and Crawford 1994, p.117; Coggins 1998, p. 30) and chick survival (Aldridge and Brigham 2002, p. 441; Aldridge and Brigham 2003, p. 30).  Excessive livestock grazing in mesic, brood-rearing areas may further reducing food resources  by altering soils and hydrology and reducing herbaceous plants (Braun 1998, p. 147; Dobkin et al. 1998, p. 213).  However, applying appropriate grazing prescriptions can maintain habitat and food resources for sage-grouse or, under very specific conditions, improve conditions by stimulating succulent forb growth (Evans 1986, p. 67; Crawford et al. 2004, p. 12; Beck and Mitchell 2000, p. 997).   



Beyond habitat impacts, improper livestock grazing can also directly impact sage-grouse (Factor E).  Nearby livestock can force females to flush from their nests (Coates 2008b, p. 462), inadvertently revealing the nest and its eggs to predators, such as ravens (Coates 2007, p.33).  Rare instances of nest destruction by livestock trampling have been documented (Crawford et al. 2004, p. 12).  However, these potential impacts can be avoided by reducing or delaying grazing in sage-grouse nesting habitats until after nesting is complete.  



Infrastructure associated with livestock grazing, such as watering structures and fencing, can have a variety of  sage-grouse impacts such as habitat fragmentation and the facilitation of predators and disease (see Infrastructure section).  Grazing management that strategically considers placement and design of this infrastructure and timing of water diversions can minimize these impacts and provide mesic vegetation and wet meadow habitats during critical brood-rearing periods (Boyd et al. 2014, pp. 65-66).



Conservation Efforts



Since 2010, State and Federal agencies have worked collaboratively to develop regulatory mechanisms to reduce or eliminate the threat of excessive livestock grazing.  The BLM and USFS amended or revised land use plans to set appropriate rangeland health standards in sage-grouse habitats that were required to maintain a Federal grazing permit.  States developed and implemented state-sage grouse plans that govern issuance of grazing permits on some state lands.  Those efforts, as well as voluntary efforts, are discussed below.



BLM and USFS Land Use Plans – The BLM and USFS are currently the principle land managers within the range of the greater sage-grouse, and collectively manage more than 98 percent of the livestock grazing on Federal lands (GAO 2005, p. 5).  These agencies administer over 25,000 permits and leases held by ranchers who graze their livestock, mostly cattle and sheep, at least part of the year on approximately 30,000 allotments (GAO 1993, pp. 9–16; BLM 2015, entire).  Permits and leases generally cover a 10-year period and are renewable if the BLM or USFS determine that the terms and conditions of the expiring permit or lease are being met (FS 2005, pp. 9-10; BLM 2015, entire).  Permits include standards and guidelines which describe specific conditions required to achieve land health and the recommended techniques to achieve these standards on each allotment (Knick and Connelly 2011, p. 222; BLM 2015, entire), as well as mandatory terms and conditions to ensure that land health standards are being met (43 CFR 4130).  If land health standards are not being met or terms and conditions are not being followed, the BLM and FS have the authority to modify the terms and conditions of grazing permits to correct any deficiencies, suspend the permit, or to revoke the grazing permit entirely (33 CFR 222.4; 43 CFR 4180.2).



In our 2010 finding, we identified concerns with BLM and USFS management of rangelands, contributing to our finding that regulatory mechanisms were not sufficient (75 FR 13910, March 23, 2010, pp. 13975–13980).  Historically, not all allotments have been monitored to ensure compliance with land health standards and permit terms and conditions, and there was no mandated prioritization of field checks to ensure compliance within sage-grouse habitats.  Between 1997 and 2007 the percent of allotments monitored for Land Health Standards (LHS) ranged from 22 percent to 95 percent across surveyed states, with an overall average of 57 percent (Veblen et al. 2014, p. 72).  Of the allotments monitored, 15 percent failed to meet Land Health standards due to livestock grazing (Veblen et al. 2014, p. 72).  A more recent study found that as of 2012, 72 recent of allotments had been monitored, 16 percent of which did not meet rangeland health standards die to livestock grazing (PEER 2015, entire).      



The BLM and USFS Land Use Plans completed in 2015 represent a major shift in grazing management and monitoring since 2010, with respect to meeting land health standards and greater sage-grouse conservation objectives (LUPA Citation).  The Plans manage grazing specifically for sage-grouse habitat objectives by evaluating the numbers and distribution of livestock, evaluating environmental conditions such as drought, closing or changing allotments, managing riparian habitat for sage-grouse, and authorizing water developments only they would not impact sage-grouse.  To ensure that grazing is properly managed in the most important habitats, BLM and USFS prioritize permit review, renewal, and/or modifications first in SFAs, followed by PHMA and allotments containing riparian areas.  The same prioritization is used for field checks to ensure compliance with permits terms and conditions.  In addition, the USFS commits to modify term grazing and modify existing livestock improvements within two years and mitigate any adverse effects from grazing improvements within 5 years (USFS LUPA CITE).  Progress at achieving rangeland health objectives at multiple spatial scales is monitored using a habitat assessment framework (Stiver et al. 2010, entire).  



Sheldon-Hart Mountain National Wildlife Refuge Complex – Sheldon-Hart Mountain National Wildlife Refuge Complex (NWRC) consists of two refuges, the Hart Mountain National Antelope Refuge (NAR) and the Sheldon National Wildlife Refuge (NWR).  The Hart Mountain NAR removed equids and cattle in the 1990s.  Cattle were also removed from the Sheldon NWR in the 1990s.  The last gather to remove all equids from Sheldon NWR occurred in the fall of 2014 (G. Collins, pers. comm. 2015).  Recovery of plant communities in sagebrush-steppe, aspen woodlands, and riparian habitats have been documented since these removals (Earnst et al. 2012, entire; Davies et al. 2014, entire; Batchelor et al. 2015, entire).  Together, free-roaming equid and livestock removals from Sheldon-Hart Mountain NWRC has improved conditions in MZ V for 9.1 percent of the sage-grouse modeled breeding habitat and 14.8 percent of the sage-grouse population index.  This area has been identified as important to long-term sage-grouse viability due to the high density of breeding birds and the connectivity to adjacent populations (FWS 2014).	Comment by Mary Grim: Add reference to the Stronghold memo.



State Sage-grouse Plans – State plans in Idaho, Montana, and Wyoming include measures to reduce the impact of overgrazing on sage-grouse on State lands.  Idaho’s plan requires stipulations on livestock grazing leases in Core and Important Habitat Zones to ensure conservation of sage-grouse seasonal habitats and placement of range management structures to minimize impacts to sage-grouse (Idaho Department of Lands 2015, pp. 34–37).  Montana’s state plan requires that State Trust grazing lands maintain and improve sage-grouse habitat in core and connectivity areas on State lands in Montana (State of Montana 2014, pp. 7–17).  In addition, Montana’s plan includes voluntary incentives to conserve sagebrush habitats on private and state lands in core and general habitat areas (State of Montana 2014, pp. 7–27).  Wyoming’s Plan requires new grazing operations on State Trust Lands demonstrate that they will not cause declines in greater sage-grouse populations in order receive a permit.  While the amount of grazing on State lands is minimal compared to federal lands, these measures will reduce the potential for improper grazing that could impact sage-grouse.



Sage-grouse Initiative –Rangeland health inside PACs has been improved through SGI practices by applying grazing systems, re-vegetating former rangeland with sagebrush and perennial grasses, and controlling invasives.  To date, grazing systems have been implemented on over 900,000 ha (about 2.4 million ac); seeding projects have occurred on over 19,000 ha (over 48,000 ac); and weed management projects were implemented on over 6,000 ha (over15,509 ac).  To maximize conservation gain, SGI targets their efforts within sage-grouse Priority Areas for Conservation.  Although participation in SGI programs is voluntary, participants that receive financial assistance enter into binding contracts or easements to ensure that conservation practices are applied according to schedule and in compliance with NRCS standards and specifications.  As part of implementation, the SGI includes a monitoring and evaluation component that measures the response of sage-grouse populations and associated vital rates in order to gauge effectiveness and provide an adaptive management framework to SGI delivery.  For the private lands involved with this program, SGI has removed the risk of habitat degradation due to overgrazing and restored previously impacted habitat to benefit sage-grouse.



Candidate Conservation Agreements with Assurances (CCAAs) – Lands currently enrolled in CCAAs reduce the threat of excessive grazing on private lands through implementation of grazing management plans that maintain or enhance habitat for sage-grouse. Grazing management plans include measures concerning the types of livestock and the appropriate timing, location, duration, and frequency for grazing.  To date, all private lands within the species range in Oregon and Wyoming have been enrolled in CCAAs, totaling 896,971 ha (about 2.2 million acres), effectively removing the risk of improper grazing from these areas.  In addition, approximately 1.5 million ha (about 3.6 million ac) are enrolled in CCAs covering range management on BLM lands in Oregon and Wyoming, and covering maintenance operations on DOE lands in Idaho.	Comment by Mary Grim: Need citations for these plans – hoping we have a summary CCA report in our files we can cite to make easy.



Conservation Efforts Database Projects – Since 2010, our conservation partners reported more than 800 completed projects, representing over 7.7 million ha (nearly 19 million ac), or 10.9 percent of the occupied range, that address grazing practices (note: due to data being collected in the Conservation Efforts Database by Management Zone, projects that spanned more than one Management Zone may have been double-counted; thus, this estimate may be biased high).  Conservation efforts reported included: allotment closures, development of grazing plans to protect sage-grouse or address range management structures, and road closures to improve rangeland health.



Improper Grazing and Rangeland Management Summary

[bookmark: _Toc416679562]

Livestock grazing is the most widespread land use in the sagebrush ecosystem, and impacts can be positive, negative, or neutral depending management practices and site specific characteristics.  Improper grazing practices can have adverse effects to sage-grouse and its habitat, and may work synergistically with other potential threats, such as invasive plants and wildfire, to increase impacts.  However, well-managed grazing practices can be compatible with sagebrush systems and sage-grouse persistence.  Since our 2010 Finding, BLM and USFS Land Use Plan provide a regulatory mechanism to ensure that appropriate grazing prescriptions are applied on Federal lands, covering more than half range of greater sage-grouse.  Monitoring and adaptive management provisions within the Plans provide certainty that livestock grazing will be permitted at levels compatible with sage-grouse persistence.  Prioritization of field checks and permit reviews provides additional assurances that these regulatory mechanisms will be effective in those areas with the highest breeding bird densities.  In addition to regulatory mechanisms on Federal lands, SGI and State CCAAs in Oregon and Wyoming provide well-coordinated programs to address the threat of excessive grazing on non-Federal lands.  Taken together, these threat reduction measures provide a significantly improved outlook relative to our analysis of excessive livestock grazing in 2010.  Therefore, although livestock grazing is widespread in sagebrush ecosystem, and although we expect some continued impacts from poorly managed grazing at local scales, existing Federal regulations, in combination with voluntary efforts on non-Federal rangelands are expected to effectively reduce the prevalence of overgrazing and its concomitant impacts to sage-grouse such that livestock grazing is not currently a rangewide threat to the sage-grouse.            



Free-Roaming Horse and Burrows



In 2010, we evaluated the effect of wild horses and burros on sage-grouse and concluded that while grazing (generally; including grazing by wild horses and burros, grazing by native ungulates, and livestock grazing) can have negative impacts to sagebrush (Factor A) and consequently to sage-grouse at local scales, the impacts of grazing at large spatial scales, and thus on population-levels, was unknown; but given the widespread nature of grazing, the potential for population-level impacts could not be ignored (75 FR 13910, March 32, 2010, p. 13942).  



Free-roaming horses (Equus caballus) and burros (E. asinus) were first brought to western North America in the late 16th century.  A number of equids subsequently escaped captivity or were released forming free-roaming populations (Beever 2003, p. 888; Garrott and Oli 2013, p. 847).  When BLM began monitoring wild horse populations in the 1970s, they reported the total number of free-roaming horses to be approximately 17,000 individuals (Wagner 1982, p. 13); although some believe this was an underestimate (BLM 2005, p. 3).  With protection afforded by the Wild Free Roaming Horse and Burro Act of 1971, which was enacted largely in response to inhumane treatment of free-roaming horses, numbers of horses on public lands rose sharply, and by 1980 the number of wild horses had increased to 65,000-80,000 animals (Beever 2003, p. 888, BLM 2005, p. 3).  Active management, starting in earnest in the 1980s reduced wild horse numbers to about 40,000 by 1999 and to about 37,186 in 2003 (BLM 2005, p. 3).  



BLM and USFS manage wild horses and burros on federal lands according to the Wild Free-Roaming Horses and Burros Act of 1971(Public Law 92-195).  That law designated Herd Areas (HAs) as places used as habitat by a herd of wild horses at the time the law was passed.  BLM periodically evaluates each HA to determine if it has adequate food, water, cover, and space to sustain healthy and diverse wild horse and burro populations over the long-term.  The areas that meet these criteria are then designated as Herd Management Areas (HMAs).  BLM and USFS manage HMAs to maintain the appropriate management level (AML) of free-roaming equids necessary to exist in balance with other public rangeland species, resources, and uses in a given area.  HMAs currently overlap with about 12 percent of the sage-grouse range, primarily in Oregon, Nevada and Wyoming (Figure 15-1).  This estimate of overlap does not consider free-roaming equids that occur outside of the HMAs.  



[image: https://portal.doi.net/usfws/SG/SpRGIS/GRSG%20Threat%20Maps/GRSG_FWS_SR_MapFigure_FullPage_Portrait_Wildhorse_Burro.jpg]	Comment by Mary Grim: Need properly formatted grayscale map.

Figure XX.  Free-roaming Equid Management Areas areas managed by BLM and USFS for free-roaming equids within the current greater sage-grouse range.



In 2014, BLM estimated 49,209 free-roaming equids (about 40,815 horses and 8,394 burros) existed on BLM-administered rangelands in 10 western States (including 2 states outside the range of the sage-grouse) (Table XX).  In 2015, BLM estimated that the populations increased by 18 percent over 2014 numbers to 58,150 individuals.  On USFS-managed rangelands in 7 western States (including 2 states outside the range of the sage-grouse), there are an additional 7,447 free-roaming equids (Frolli 2015b, pers. comm.).  The extent to which free-roaming equids occur on land outside of designated Federal management areas is unknown, but may be considerable.  One estimate suggests that 100,000 free-roaming equids may occur on Tribal lands within or near the current range of the sage-grouse (Shepherd and Frolli 2015, pers. comm.).  	Comment by Mary Grim: Need affiliation.	Comment by Mary Grim: Need affiliation.
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		State

		BLM-managed Horses

		USFS-managed Horses

		BLM-managed Burros

		USFS-managed Burros

		Total BLM/FS-managed Equids

		Max BLM-allowed AML

		Max USFS-allowed AML

		Max BLM/USFS-allowed AML



		AZ

		333

		0

		4,411

		133

		4,877

		1,676

		35

		1,711



		CA

		4,086

		2,768

		1,922

		61

		8,837

		2,184

		767

		2,951



		CO

		1,205

		0

		0

		0

		1,205

		812

		0

		812



		ID

		668

		0

		0

		0

		668

		617

		0

		617



		MT

		160

		160

		0

		0

		320

		120

		120

		240



		NV

		23,347

		2,505

		1,688

		714

		28,254

		12,796

		879

		13,675



		NM

		146

		564

		0

		0

		710

		83

		200

		283



		OR

		3,120

		350

		60

		0

		3,530

		2,715

		200

		2,915



		UT

		3,979

		193

		313

		0

		4,485

		1,956

		52

		2,008



		WY

		3,771

		0

		0

		0

		3,771

		3,725

		0

		3,725



		Total

		40,815

		6,540

		8,394

		908

		56,657

		26,684

		2,253

		28,937







The current population is estimated to be nearly double the amount that the BLM and USFS have determined can exist in balance with other public land resources and uses (BLM 2015, p. 1).  Free-roaming equids reproduce rapidly and can have rates of increase averaging 15 to 20 percent annually (BLM 2015, p. 1).  Assuming a population of 45,000 animals and a 20 percent annual growth rate, Garrott et al. (1991, p. 647) estimated that 9,000 horses must be removed annually to maintain a stable population.  The number of horse and burro removals by BLM have not kept this pace in recent years with removals declining from 8,255 in 2012, to 4,176 in 2013, to 1,863 in 2014 (BLM 2015, entire).  At the same time, numbers of horses and burros in BLM corrals and pastures is close to capacity (BLM 2015, entire).  



Wild equids’ use of sagebrush landscapes have different ecological consequences than livestock grazing at both local and landscape scales due to biological and behavioral differences (Beever 2003, pp. 888–890; Beever and Aldridge 2011, p. 273).  Equids are generalists, but grasses comprise the majority of their diet throughout the year (McInnis and Vavra 1987, p. 61).  Because of physiological differences, a horse forages longer and consumes 20 to 65 percent more forage than a cow of equivalent body mass (Wagner 1983, p. 121; Menard et al. 2002, p. 127).  Unlike domestic cattle and other wild ungulates, equids can crop vegetation closer to the ground, potentially limiting or delaying recovery of plants (Menard et al. 2002, p. 127).  Equids tend to move to higher elevations in late spring until early fall, which may increase the interactions between equids and sage-grouse, as sage-grouse often move to higher elevation communities to more mesic habitats with forbs throughout the summer (Beever and Aldridge 2011, pp. 285–286).  Conversely, equids tend to spend less time at water, and range farther from water sources than cattle (Beever and Aldridge 2011, p. 286).  Taken collectively, these differences in grazing ecology indicate that a larger proportion of the landscape experiences nonnative grazing when horses and cattle are present sympatrically, compared to when only cattle are present (Beever and Aldridge 2011, p. 286).  



As with all herbivores, equid effects on ecosystems vary markedly with elevation, density, and season and duration of use (Beever and Aldridge 2011, p. 273).  In some contexts, equid grazing can reduce shrub cover as equids trample, rub against, and consume shrubs (Plumb et al. 1984, p. 132; Beever et al. 2003, pp. 119–120; Beever et al. 2008, p. 180).  Equid grazing has also been associated with reduced plant diversity, altered soil characteristics, lower grass cover, lower grass density, and 1.6 to 2.6 times greater abundance of cheatgrass (Beever et al. 2008, pp. 180–181).  Sage-grouse need grass- and shrub-cover for protection from predators, particularly during nesting season (Connelly et al. 2000, pp. 970–971).  Reduction in shrub and grass cover can result in increased predation pressure on both nests and birds. 



In addition to effects in sagebrush habitats, free-roaming equids can also negatively impact important meadow and spring brood-rearing habitats that provide forbs and insects for chick survival (Beever and Aldridge 2011, p. 277; Crawford et al. 2004, p. 11; Connelly et al. 2004, p. 7-37), as streams and springs within sagebrush ecosystems receive heavy use by horses (Crane et al. 1997, p. 380; Beever and Brussard 2000, pp. 243, 246–247).  



Conservation Measures



Wild Free-Roaming Horses and Burros Act of 1971 – The Wild Free-Roaming Horses and Burros Act of 1971, as amended, charges the BLM and USFS with managing wild equids to achieve a thriving ecological balance with the land.  The BLM and USFS manage free-roaming equids by conducting surveys, administering fertility control drugs, gathering excess horses, and facilitating adoptions (Table XX).  The BLM plans gathers based on population estimates, but takes into account issues such as areas where equids have moved onto private property or severe local conditions impacting the health of the herd,  The scheduled gathers may be changed due to court orders or emergency situations.  Planned gather numbers are based on the available space in holding facilities, anticipated adoptions, and budgets (BLM 2015c, p. 1).  



Table XX.  BLM data, free-roaming equids gathered, administered fertility control, and adoptions 2009 through 2015. 	Comment by Mary Grim: Need citation

		Year

		Gathers

		Fertility Control Administered

		Adoptions



		2009

		6,306

		0

		2,208



		2010

		7,207

		429

		2,369



		2011

		8,426

		791

		2,028



		2012

		8,032

		952

		1,988



		2013

		3,815

		332

		1,973



		2014

		992

		40

		1,030



		2015

		2,157 (planned)

		629 (estimated)

		209 (first 3 months)







Management of herd size by Federal agencies is an ongoing challenge.  Free-roaming equids reproduce rapidly, and in most areas, they have no natural predators (National Academy of Sciences 2013, pp 55–73).  Wild equid management is expensive and often controversial.  The BLM is restricted in their management options due to budgetary levels and an annual appropriation rider that restricts the sale of equids without limitation and the euthanasia of healthy equids (Shepherd and Frolli 2015, p. 4).  Additionally, free-roaming equid management is frequently litigated, which limits the timeliness of management actions and the budgets of the Federal agencies.    	Comment by Mary Grim: I added this reference – may need to add to Lit Cited:  

National Academy of Science.  2013.  “Using Science to Improve the BLM Wild Horse and Burro Program – A Way Forward.”  The National Academy of Science Press.  Washington, D.C.



BLM and USFS Land Use Plans – The BLM and USFS Plans address free-roaming equids impacts by prioritizing management in areas most important for sage-grouse conservation (LUPA CITATION).  Management actions are prioritized for SFAs and PHMA, which are managed for zero wild horses and burros.  Rangeland health assessments will be conducted in the priority areas and herd management area plans (HMAPs) will be amended to incorporate sage-grouse habitat objectives.  If needed to achieve AML and sage-grouse habitat objectives, gathers and population growth suppression techniques will be utilized in prioritized areas.  Additionally, supplemental water stations will be placed to disperse equids and removal or exclusion of equids following emergencies (e.g., fire and drought) will be considered. 



	Full implementation the wild horse and burrow measures in the Plans effectively reduce impacts from free-roaming equids into the future.  The inclusion of sage-grouse objectives in HMAPs ensures that future decision making is done with consideration of sage-grouse ecological needs.  Management SFA and PHMA as zero wild horse and burrow areas substantially reduces the potential for habitat degradation in those areas.  Based on past planning efforts, we expect these measures to be implemented for the next 20-30 years.



Candidate Conservation Agreements with Assurances — Candidate Conservation Agreements with Assurances (CCAAs) covering about 1.8 million acres in Oregon include conservation measures for wild horses and burros (citation?).  Measures include monitoring of wild equid impacts in sage-grouse habitat and reporting to BLM for consideration of horse and burrow relocation.  Although not regulatory in nature, these measures will assist BLM in their management of free-roaming equids.



Sheldon-Hart Mountain National Wildlife Refuge Complex — The Hart Mountain NAR removed equids and cattle in the 1990s.  Cattle were also removed from the Sheldon NWR in the 1990s.  The last gather to remove all equids from Sheldon NWR occurred in the fall of 2014 (G. Collins, pers. comm. 2015).  Recovery of plant communities in sagebrush-steppe, aspen woodlands, and riparian habitats have been documented since these removals (Earnst et al. 2012, entire; Davies et al. 2014, entire; Batchelor et al. 2015, entire).  Together, free-roaming equid and livestock removals from Sheldon-Hart Mountain NWRC has improved conditions in MZ V for 9.1 percent of the sage-grouse modeled breeding habitat and 14.8 percent of the sage-grouse population index.  This area has been identified as important to long-term sage-grouse viability due to the high density of breeding birds and the connectivity to adjacent populations (FWS 2014).	Comment by Mary Grim: Add reference to the Stronghold memo.



Conservation Efforts Database Projects — Two completed projects addressing free-roaming equids in MZ V were entered in the CED, representing a total of 2,957 horses removed.  As noted above in Table XX, the BLM has conducted additional gathers from 2009 to the present time.  Additionally, 14 projects fenced sage-grouse brood-rearing areas to exclude equids in Management Zones III, IV, and V.  These projects excluded equids on 5,633 ha (13,919 ac).



Wild Horse and Burro Grazing Summary



In our 2010 finding, we reported that approximately 36,000 free-roaming equids occurred in 10 western States (including 2 states outside the range of sage-grouse) and occupied approximately 12 percent of the range of sage-grouse.  The number of free-roaming equids has increased since 2010, with about half occurring in Nevada where estimated wild-equid population levels are twice AML.  Since our 2010 Finding, the BLM and FS Land Use Plans provide a suite of actions that, with full implementation, manage wild horses and burros to substantially reduce potential impacts to sage-grouse.  Some localized degradation of habitat will likely continue in the near future, as implementation of these actions will take time; any delay in implementation due to litigation would reduce the benefits of these actions.  Nevertheless, implementation of all or some of the measures outlined in the Plans will reduce impacts in the most important areas for sage-grouse.  In addition, conservation measures have been implemented on other lands since 2010, most notably the removal of horses from Sheldon National Wildlife Refuge in 2014, which provides habitat for an important breeding bird stronghold.  As a result, while some localized impacts to habitat are likely to continue in the near future, management measures by BLM and USFS substantially reduce the threat of free roaming horses and burros across the range of the species.

 

Conifer Encroachment



	In 2010, we evaluated the effect of pinyon juniper encroachment and concluded that it contributed to habitat fragmentation, particularly in the Great Basin portion of the range.  Pinyon and juniper and some other native conifers were expanding due to decreased fire return intervals, livestock grazing, and increases in global carbon dioxide concentrations associated with climate change, among other factors.  Although there were not documented correlations between conifer treatments and increased sage-grouse productivity, the 2010 finding recognized the potential value of treatments, particularly when done in the early stages of encroachment when sagebrush and forb understory is still intact (75 FR 13910).



	Prior to 1860, two-thirds of the Great Basin was treeless and occupied by sagebrush-steppe communities (Miller et al. 2008, p. 13), but since that time the extent of pinyon-juniper has increased ten-fold (Miller and Tausch 2001, pp. 15–16).  Based on 1999–2012 imagery (LANDFIRE 1.3.0), approximately 4.7 million ha (over 11.5 million ac) of conifer woodlands occur within the current range of sage-grouse, comprising over 6 percent of the current occupied range.  Conifer encroachment is of greatest concern in MZ III, IV, and V, but is present at least locally in all MZs (USFWS 2013, pp. 23–36). 



	Conifer expansion presents a stressor to sage-grouse because sites invaded by conifers do not provide suitable sage-grouse habitat (Factor A).  For example, when juniper increases in mountain big sagebrush communities, shrub cover declines and the season of available succulent forbs is shortened due to soil moisture depletion (Crawford et al. 2004, p. 8).  Sage-grouse have been found to avoid areas where conifers have encroached (Baruch-Mordo et al. 2013, p. 239; Doherty et al. 2008, p. 187; Atamian et al. 2010, pp. 1537–1538; Doherty et al. 2010 p. 1547; Casazza et al. 2011, p. 163).  Trees may also offer perch sites for avian predators, potentially increasing the predation risk (see Predation, below).  



	The extent of conifers within the species range is anticipated to expand in the future.  Rangewide, six to 13 percent of sage-grouse habitat across the range may be at risk of conifer encroachment (Manier et al. (2013, p. 92).  The most pronounced risks are across the Great Basin (Manier et al. 2013, p. 92) where approximately 35 percent of sagebrush habitat is estimated to be at high risk of displacement by pinyon-juniper in 30 years, 6 percent at moderate risk, and 60 percent at low risk (Connelly et al. (2004, pp. 7-8 to 7-14).  Conifer encroachment rates have been estimated between 0.4 and 4.5 percent annually (Sankey and Germino 2008, p. 413).  Encroachment rates are predicted to increase with long-term changes in climate (see Climate Change and Drought, below; Nielson et al. 2005 cited in Miller et al. 2011, p. 145).  



	Miller et al. (2005, p. 24) characterized three stages of woodland succession: Phase I, where conifer  are present but shrubs and herbaceous species remain the dominant vegetation that influence ecological processes (e.g., hydrologic, nutrient and energy cycles); Phase II where conifer are co-dominant with shrubs and herbaceous species, resulting in modifications of ecological processes; and Phase III where conifer becomes the dominant species, with significantly reduced shrub canopy cover and herbaceous species diversity.  Approximately 80 percent of sites invaded by conifers are still in Phase I and Phase II, where some native shrubs and bunchgrasses are present (Miller et al. 2008, p. 9). Transition of sagebrush habitats from Phase II to Phase III is especially concerning because treatment options become more limited in Phase III (Johnson and Miller 2006, p. 8).  Without intervention, 75 percent of conifer encroachment in the western portion of the sage-grouse range may transition into Phase III within the next 30–50 years (Miller et al. 2008, p. 12).  



Conservation Efforts



	Since 2010, considerable effort has been undertaken to remove conifers, thus reducing the impacts of conifer encroachment to sage-grouse habitat.  Federal Land Management Plans and State Sage-grouse Plans provide commitments to reduce conifer encroachment.  The Sage Grouse Initiative has been actively treating conifer encroachment on private lands across the species range.  Lastly, private land owners have pursued conifer removal projects, including commitments associated with enrollment in CCAAs.



	The effectiveness of conifer treatments varies with the technique used and proximity of the site to invasive plant infestations, among other factors.  The plant-community response to these treatments is not always consistent or predictable, and succession may not move in a desirable direction following treatment (Miller et al. 2014, entire).  The response of sage-grouse to these treatments is not well known.  One study of Gunnison sage-grouse found that the number of males on leks in southwestern Colorado doubled after pinyon-juniper removal and mechanical treatment of mountain sagebrush and deciduous brush (Commons et al. (1999, p. 238).  While population level impacts are unknown, treatments reduce the threat of further encroachment and likely restore suitable habitat in some locations, depending upon phase of encroachment and proximity to occupy habitat.  Continued success in the future requires continued implementation of removal projects at a pace that keeps up with encroachment rates.



	Sage Grouse Initiative —Most of the conifer treatments completed to date has been accomplished by SGI.  Since 2010, SGI has removed conifers from 163,995 ha (405,241 ac) primarily in Phase I and II encroachment areas in the Great Basin (USDA 2015, p. 7).  Nearly half of these acres (80,614 ha; 199,203 ac) are in Oregon where conifer encroachment was reduced by 68 percent on private lands (USDA 2015, p. 2).  The SGI in Oregon targeted conifer removal in PACs near active leks and other occupied seasonal habitats (USDA 2015, p. 18).  



BLM and USFS Land Use Plans —The Land Use plans completed in 2015 include commitments to remove conifers through implementation of the FIAT.  The FIAT assessments include treatment schedules for mechanical and prescribed fire removal.  Conifer removal is prioritized in areas closest to occupied sage-grouse habitat and where juniper encroachment is in phase I or phase II.  Cumulatively, the FIAT step-down assessments identify approximately 7.4 million acres of conifer treatments for five priority landscapes (i.e., Central Oregon, Northern Great Basin, Snake/Salmon/Beaverhead, Southern Great Basin, and Western Great Basin/Warm Springs Valley) in the Great Basin region (III, IV, and V).  Based on past planning efforts, we anticipate the current land use plans to continue, including the implementation of FIAT and conifer removal proejcts, for at least the next 20-30 years.

  

	State Plans —State Sage-grouse Plans provide additional commitments to reduce conifer encroachment.  Idaho and Utah include regulatory mechanisms that reduce conifer encroachment within applicable lands within each state (Idaho Department of Lands 2015, p. 23; State of Utah 2013, p. 4).  Colorado’s plan encourages conifer management on a voluntary basis, but has a track record of implementing conifer removal projects.  For example, from 2004 to 2012, the State of Colorado and its partners removed approximately 6,000 acres (2,481 hectares) of conifer in the state (Colorado Package 2013).



	 Conservation Efforts Database —The CED recorded 556 completed conifer treatment projects, covering 81,745 ha (201,996 ac), primarily in in MZ III, IV, V and VI (CED 2015).  Additionally, Candidate Conservation Agreements and Candidate Conservation Agreements with Assurances (CCA/CCAA) require removal conifers encroaching into sage-grouse habitats.  Approximately 0.17 percent of occupied range in MZ I, 0.78 percent of MZ II, 2.47 percent of MZ IV, and 4.67 percent of MZ V are enrolled in CCAAs.   



Conifer Summary



The threat of conifer encroachment has changed since the last status review.  In 2010, we found habitat fragmentation, due in part to conifer encroachment, to be a significant threat to the species; regulatory mechanisms and conservation efforts were insufficient to address this threat.  Based on past trends and the current distribution of pinyon-juniper relative to sagebrush habitat, we anticipate that expansion will continue at varying rates across the landscape and cause further loss of sagebrush habitat.  Projects to remove conifers near sage-grouse habitat have been implemented and regulatory measures included in Federal and State plans have resulted in a paradigm shift in land management objectives and practices that further reduce conifer impacts.  As a result, while conifers will likely continue to affect some sage-grouse individuals and populations, it is not anticipated to substantially contribute to future habitat fragmentation within the Great Basin or across the species’ range.



Mining



	In 2010, we evaluated the effect of mining as part of the energy development assessment and concluded that energy projects were substantial contributor to habitat fragmentation, particularly in the Rocky Mountain portion of the range (MZs I, II, the eastern part of III and VII).  Mining was identified as occurring across the species’ range, but being most prevalent in Nevada (MZs III, IV and V), and Wyoming (MZ I and II).  Regulations overseeing mining were inadequate to address these threats.   The 2010 finding concluded that habitat fragmentation, caused in part by mining, and inadequate regulatory mechanisms were significant threats to the species such that listing was warranted under the Act (75 FR 13910, March 23, 2010).



	Mining activities have occurred throughout the range of sage-grouse since the mid-1800s (Nevada Mining Association 2015), and continue today (American Mining Association 2014).  Mining is generally divided into three categories (each type with its own regulations) based upon the type of mineral extracted: locatable, leasable, and salable minerals (BLM .  Locatable minerals are those hardrock minerals subject to the General Mining Law of 1872, such as gold, silver, and copper.  Leasable minerals include resources such as coal, oil, and gas.  Saleable minerals are more common, lower value resources, such as sand and gravel.  The extent of mining for any individual mineral varies widely, as does the size and activity of individual mines, making generalizations of impacts difficult. 	Comment by Mary Grim: Need citation for general mining info that can cover this paragraph. – asked RFWO to help



	Currently, surface and subsurface mining activities are conducted in all 11 states of the sage-grouse range, extracting at least 50 mineral products (Minerals Education Coalition 2015; National Mining Association 2014a).  Minerals are not distributed evenly across the sage-grouse landscape, and as a result, mining activities tend to be localized or regional.  Coal is primarily found in the Rocky Mountain States while lithium has been mined exclusively in Nevada (although a more recent discovery has been made in southwestern Wyoming (Mining.com 2014).  Precious metals, while being mined to some degree in all 11 states across the sage-grouse range, primarily occur in Nevada and Colorado (USGS 2013b).



	Mining can result in a number of direct and indirect impacts to sage-grouse and its habitat.  Surface and subsurface mining can cause a direct loss of sagebrush habitat (Factor A), ranging from many thousands of acres for large industrial mines to 10 acres or less for smaller operations.  Habitat loss and fragmentation could preclude seasonal habitat movements (Connelly et al. 2011b, pp. 82–83; Knick and Hanser 2011, entire).  In addition, indirect impacts are also associated with mining, such as disturbance from human activity, traffic, and blasting; reduced air quality; and increased abundance of predators (Moore and Mills 1977, entire; Brown and Clayton 2004, p. 2).  Mining operations can impact water sources in sage-grouse habitat as a result of contamination (Factor E) by blasting chemicals or metal leachate from waste rock or overburden (Moore and Mills 1977, pp. 115, 133; Adams and Picket 1998, p. 486; Ramirez and Rogers 2002, p. 434–435).  The creation of settling ponds could provide breeding areas for mosquitos and increase the risk of WNv (Factor C), as discussed below in Disease (Walker and Naugle 2011, p. 132).  



	Projections of future mining activities are difficult, as market prices for any specific mineral commodity vary greatly.  The overall extent of mining activity in the U.S. has remained fairly consistent over the past five years (National Mining Association 2014b, p. 1), although coal production, including the mines within the range of sage-grouse has generally declined since 2008 (EIA 2015a, p. 93).  We anticipate that some amount of mining will occur with the range of sage-grouse indefinitely, depending upon on the extent of the desired mineral resource, development of new mining techniques, market conditions, and the implementation of conservation measures.  



Conservation Measures	Comment by Mary Grim: Barrick?



	Since 2010, a number of landscape scale efforts have been undertaken to reduce impacts to sage-grouse across the range, including impacts from mining.  The BLM and USFS land use plans are the primary tool for managing mining impacts to sage-grouse.  State plans in Idaho, Wyoming, Utah, and Montana include regulatory mechanisms to address impacts from mining.  The Federal and State plans, as well as individual efforts reported to the CED, are discussed in detail below.



BLM and USFS Land Use Plans —In the U.S., mining activity is authorized under an array of statutes primarily administered or leased by the BLM, both on Federally-administered lands as well as other lands where mineral rights have been reserved to the U.S. (i.e., split-estate lands).  The BLM’s statutory and regulatory authority depends upon the nature of the mineral deposit (i.e., leasable, salable or locatable).  The General Mining Law of 1872 called for all locatable mineral deposits in on Federal lands to be free and open to exploration and purchase (BLM 2011, entire), limiting the ability to manage these activities for sage-grouse conservation.  Only areas that have been withdrawn to mineral entry by a special act of Congress, regulation, or public land order are truly closed to locatable mineral entry.  Coal is administered by the Office of Surface Mining Reclamation and Enforcement, which in turn may delegate their authority to the States.



	The majority of mining activity within the sage-grouse range occurs on federal lands where BLM and USFS Land Use Plans direct the management of mineral development (LUPA citation).  Except in Wyoming, all PHMA is closed to new mineral material sales and leasable mineral operations, with exceptions for free use permits or expansion of existing operations.  Any expansion of existing operations would require design features to minimize impacts and would require mitigation of any impacts.  Wyoming remains open to new mining activities within PACs, but those activities are restricted by a disturbance and density cap as per the Wyoming Governor’s core area strategy (see State Plans, below).  The Plans designate the most important sagebrush habitat as SFAs where locatable mineral withdraw is recommended.  For proposed coal projects, the BLM will determine at the time of a new lease if an areas is suitable for development, with PHMA being considered essential for sage-grouse conservation during that evaluation.  General sage-grouse habitats are open to mineral development subject to stipulations to protect sage-grouse.  In addition to these mining specific measures, no discretionary anthropogenic activities in PHMA would be allowed to impact more than 3% (or 5% in WY) of the total sage-grouse habitat within a BSU. Any authorized activities that result in loss of sage-rouse habitat would require mitigation in an amount or manner that results in a net conservation for the species.  	Comment by Mary Grim: Need to define somewhere. – above?



	These measures reduce potential mining impacts to sage-grouse on approximately 14 million ha (35 million ac) of PHMA across the species range (LUPA cite).  The laws governing locatable mineral development and coal mining limit the ability to completely remove this threat from PHMA, and therefore, locatable mineral development will continue in the future.  However, recommendations for mineral withdraw in SFAs and guidance for coal leasing reduce potential impacts on approximately 4.4 million ha (11 million ac) by requiring consideration of sage-grouse conservation in future decision-making.  The restrictions on leasable and saleable mining in PHMA eliminate nearly all potential habitat loss associated with those activities.  To the limited extent those activities could occur in PHMA, design feature would be required to minimize disturbance and mitigation would be required for any impacts.  In Wyoming, BLM adopted the state strategy which has proven to be effective in directing activities outside of habitat and limiting impacts when it does occur (see State Plans, below).  These measures minimize mining impacts in priority habitats for the life of the management plans, estimated to be the next 20-30 years.  	Comment by Mary Grim: Got this total number from the BLM summary – might need to find this in the ROD?



State Plans — State plans in Wyoming, Montana, Idaho, and Utah include regulatory mechanisms that reduce impacts to sage-grouse from mining on applicable lands.  The Wyoming, Montana, and Idaho plans include controlled surface use, lek buffers, and seasonal and noise restrictions to reduce impacts on State lands in Idaho and Montana and in core areas in Wyoming (Idaho Department of Lands 2015, pp. 25–26; State of Montana 2014, pp. 14–19 State of Wyoming 2011, pp. 8–10).  Although Utah’s state plan does not specifically address mining, regulatory mechanisms require avoidance, minimization, and mitigation on State lands to reduce impacts to sage-grouse (State of Utah 2012, p.19).  



	The regulatory mechanisms contained in these State are effective in reducing potential mining impacts on State Lands, and in the case of Wyoming, in Core Areas.  Controlled surface use directs activities outside of sage-grouse habitat to minimize the potential for habitat loss and fragmentation.  Indirect impacts from human activity, noise, and traffic are reduced by lek buffers and seasonal and noise restrictions.  The Wyoming Plan alone provides protections for more than 2.4 million ha (6 million ac) of Core Area (State of Wyoming 2008, entire).  



Mining Summary



	The threat of mining has been reduced since the last status review.  In 2010, we concluded that habitat fragmentation, due in part to mining, was a significant threat to the species, and regulatory mechanisms were not sufficient to address the threat.  Since then, regulatory mechanisms provided by Federal Land Use Plan amendments eliminate new leasable and saleable mineral development on more than 35 million acres of PHMA.  Locatable mineral development is likely to continue across the range, but the scattered nature and intensity of this activity, coupled with market uncertainty, makes it difficult to predict impacts to sage-grouse on a rangewide basis.  Locatable mineral development as well as private land mining will likely have local impacts to leks and populations, but due to the BLM disturbance caps and State Plan protections, are not anticipated to have significant range-wide impacts to the species.  



Renewable Energy



	In 2010, we evaluated the impacts of renewable energy development on sage grouse, and concluded that it was contributing to habitat fragmentation and potentially disturbing or killing birds (75 FR 13910, March 23, 2010, pp. 13949-13954).  At that time, renewable energy development was increasing across the species range and regulatory mechanisms were inadequate to address impacts



	Development of commercially viable renewable energy continues to increase across the sage-grouse range (EIA 2015, entire; DOE 2014, entire).  Studies examining the impacts of renewable energy development on sage-grouse populations are limited.  Renewable energy facilities typically require many of the same features for construction and operation as do nonrenewable energy resources, and therefore we anticipate their impacts will be similar.  This includes direct habitat loss and habitat fragmentation (Factor A)through construction and operation of an energy facility, and indirect effects resulting from the presence of power lines, human activity, introduction of invasive weeds and novel predators, and noise (Connelly et al. 2004, pp. 7-40 to 7-41; Holloran 2005, p. 1; Pruett et al. 2008, p. 6, Patricelli et al. 2013, p. 231; Howe et al. 2014, p. 46; see Nonrenewable Energy, Mining, and Infrastructure).



	 Given the incentives provided by EPCA, and state mandates, we anticipate the development of commercially viable renewable energy will continue into the future.  However, since 2010, conservation measures have been implemented to direct the location of development reduce renewable energy impacts across the range.  The potential future extent and impacts of the three primary kinds of renewable energy (wind, solar and geothermal) are discussed further below, as well as the conservation measures that ameliorate the effects.



Wind



	Renewable energy development is a relatively recent activity in sage-grouse habitats, facilitated by to new Federal and State energy laws and policies that encourage its development.  In 2008, the U.S. Department of Energy (DOE) issued an initiative to increase wind energy production by 20 percent by 2030 (DOE 2014, entire).  Idaho and California provide tax incentives and loan programs for renewable energy development (State of Idaho, 2012; California Energy Commission, 2015) and Colorado and Nevada have laws requiring increased renewable energy production (AFWA and Service 2007, p. 8; Nevada Public Utilities Commission, 2015).  With the advent of Federal tax credits for wind energy facilities, wind development increased 20 percent in 2013 (Esterly and Gelman 2013, p. 3).  



	The current amount of implemented wind development within the species’ range is low.  At this time, only one active utility-scale wind energy generation facility has been constructed in the occupied range of sage-grouse (BLM 2013a, p. 104).  BLM has issued several ROWs in support of continued and future wind development that may influence sage-grouse habitats, but actual development of these ROWs in to commercial facilities is not certain (Manier et al. 2013, p. 61). 



	Wind development projects can have a variety of direct and indirect impacts to sage-grouse.  Habitat loss and fragmentation can occur from the construction of wind farms and associated facilities such as power lines, roads, power substations, meteorological towers and work facilities (BLM 2005a, pp. 3.1–3.4).  Sage-grouse have been found to avoid human-made structures such as power lines and roads (e.g., Holloran 2005, p. 1; Pruett et al. 2008, p. 6).  Wind power facilities may provide perches and subsidized food that attracts predators and increase predation on sage-grouse (LeBeau et al. 2014, p. 528).  Noise from turbines or associated human activities may interfere with normal foraging, resting, and breeding behaviors and contribute to higher stress levels and reduced fitness (Patricelli et al. 2013, p. 231).  Sage-grouse could be killed by flying into turbine rotors or towers, although few reports exist of this happening (Erickson et al. 2001, entire). 



	Wind development has the potential for development throughout the sage-grouse’s occupied range.  The National Renewable Energy Laboratory (NREL) has modeled and mapped the wind resources in each of the states and classified the potential for wind power generation.  All MZs contain areas where wind resources have been identified as economically developable over the next 20 years.  Over 14 percent of the sage-grouse range has high potential for commercial wind power, MZs I and II having the greatest potential (BLM 2005, pp. 5-103; NREL 2014, p. 2).  In a separate assessment, BLM estimated that 600 km2 (232 mi2) of BLM-administered lands could be developed within the sage-grouse’s range before 2025 (BLM 2005a, pp. ES-8, 5-2).  Future development could be higher than predicted in these assessments as advances in wind energy technology may allow wind development in locations previously considered uneconomical (NREL 2014, entire).  



Solar



	Like other forms of renewable energy, solar energy development has increased in recent years, but minimal activities have occurred within the range of sage-grouse.  Currently, only two solar projects have been constructed within the range of sage-grouse, in Nevada and Oregon (NEED CITATION – LUPAS?).  The primary impact from solar facilities is habitat loss due the installation of solar panels and diversion of water to support the facilities (Manier et al. 2013, p. 66).  However, at this time large-scale solar-generating systems have not contributed to any calculable direct habitat loss for sage-grouse.



	Future impacts from solar energy development are forecasted to be extremely limited.  In 2012, the BLM assessed potential solar development on their lands within six western States (BLM 2012).  That assessment provided direction to exclude solar development from excluded identified sage-grouse habitat on BLM public lands in Nevada and Utah.  Future development on private lands is possible, but the best available information does not indicate any large scale solar projects are planned on private lands within the range of sage-grouse at this time.



Geothermal



	Geothermal exploration and development activity on federal lands has been sporadic, but activity has increased in recent years.  Currently, four geothermal facilities occur within the range of sage-grouse in MZ III and IV, totaling 57,384 ha (141,800 ac; Manier et al. 2013, p. 70).  BLM has approved several geothermal leases throughout MZs III, IV and V, but the potential these leasing being developed unknown.  No geothermal development occurs in MZ I and II, although geothermal potential is (Manier et al. 2013, p. 70).



	Impacts from geothermal energy development have not been studied, but are expected to be similar to oil and gas development (Manier et al. 2013, p. 70).  Direct habitat loss could occur from development of well pads, structures, roads, pipelines, and transmission lines.  Birds could be disturbed by human activity during installation and operation or geothermal projects (EIA 2009e, entire).  Water needed for installation and operations of geothermal facilities could deplete local water sources and potentially impact brood-rearing habitat.  



	The greatest potential for future commercial geothermal energy development is within MZs III, IV, and V (EIA 2009e, entire).  Currently, approximately 1,800 km2 (694 mi2) of active geothermal leases exist on public lands primarily in the Southern (MZ IV) and Northern Great Basin (MZ III) (Knick  et al. 2011, p. 245).  However, it is unknown what portion of these leases will ever realize an operational geothermal project.  Nevada is predicted to experience the greatest increase in geothermal growth across the U.S. (BLM and USFS 2008b, p. 2-35).



Conservation Measures



	Since 2010, State and Federal agencies have worked collaboratively to develop regulatory mechanisms to reduce or eliminate the threat of renewable energy development.  The BLM and USFS amended or revised land use plans to restrict development in priority habitats.  States developed and implemented state-sage grouse plans that govern development on state and private lands. These efforts are in addition to direction to conserve sage-grouse that was provided by wind, solar, and geothermal assessments conducted by the BLM.  



	The BLM and USFS plans substantially reduce potential impacts to sage-grouse from renewable energy development.  Within PHMA, the Plans generally exclude new utility scale and commercial solar and wind developments (LUPA citation).  Impacts to GHMA are to be avoided, with limited exceptions for new development if impacts can be avoided or mitigated.  In addition, in Nevada, California, Utah, and Colorado, the Solar Energy Development Programmatic EIS (BLM 2012) excludes solar development in sage-grouse habitat, protecting a majority of the habitat areas.  The exclusion of these activities in these areas effectively eliminates the potential for habitat loss due to solar and wind development on more than 14 million ha (35 million ac) of PHMA.  In addition, measures required on GHMA reduce the potential for habitat loss on an additional 12.5 million ha (31 million ac).  Based on geospatial assessment of these measures, the Plans reduce the percent modeled breeding habitat potentially impacted by solar development from 15 percent to less than 1 percent and by wind development from 42 percent to 6 percent (citation for our model?).



	For geothermal projects, no surface occupancy is allowed in PHMA for all states except Nevada and Wyoming.  In Nevada, limited geothermal development could occur if it is determined that sage-grouse will not be impacted (LUPA CITATION).  In Wyoming, geothermal projects are subject to Controlled Surface Use based on based on disturbance caps, limitations, and strict waiver, modification, and exception criteria.  Geothermal projects are allowed on GHMA, with measures such as timing limitations to minimize impacts.  Priority will be given first to leasing and authorizing developing geothermal projects outside of PHMA and GHMA, then to non-habitat areas within PHMA and GHMA, and lastly to the least suitable sage-grouse habitat. The exclusion of these activities in these areas greatly minimized the potential for habitat loss due to geothermal development on more than 14 million ha (35 million ac) of PHMA.  Based upon a geospatial assessment of the land use allocations, the Plans reduce the percent breeding habitat potentially impacted by geothermal development from 33 percent to 4 percent (citation for our model?).



	Wyoming is the only state with a plan currently implementing regulatory mechanisms that effectively reduce impacts from renewable energy development in that state.  Wind energy development, the primary type of renewable energy pursued in Wyoming, is not allowed in Core Population Areas, effectively removing this potential threat on approximately 6 million ha (15 million acres).  Since 2007, Wyoming has denied 27 lease applications for wind development on state trust lands due to this restriction in Core Population Areas.  	Comment by Mary Grim: I need someone to confirm this is correct –nothing in UT Plan?



Renewable Energy Summary



In 2010, renewable energy was identified as a potential contributor to habitat fragmentation and regulatory mechanism were not sufficient to address that threat in the future.  Since then, regulatory mechanisms provided by Federal Land Use Plans and the Wyoming Core Area Strategy substantially reduce this potential impact on more than half of the species range by eliminating or restricting renewable energy development in important sagebrush habitats.  Some renewable energy development will occur in the future, primarily in GHMA, but avoidance and minimization measures included in the Federal Land Use Plan will reduce any potential impacts.  Based on previous land use planning efforts, we expect these regulatory measures to be in place for the next 20-30 years.  As a result of these regulatory measures, renewable energy development is not anticipated to substantially contribute to future habitat fragmentation.



Predation



	In 2010, we evaluated the effect of predation on greater sage-grouse and concluded that predation is not a significant threat to the species such that the species requires listing under the Act (75 FR 13910, March 23, 2010, p. 13973).  We concluded that landscape fragmentation is likely contributing to increased predation on the greater sage-grouse.  However, except in localized areas where habitat is compromised, we found no evidence to suggest predation is limiting sage-grouse populations.  New information since that time does not alter our conclusion.



	Predation (Factor C) is the most commonly identified cause of direct mortality for sage-grouse during all life stages (Blomberg et al. 2013b, p. 347; Caudill et al. 2014, p. 808).  Range-wide, sage-grouse are exposed to a number of different kinds of predators, including raptors, small mammals, and snakes (Lockyer et al. 2013).  However, sage-grouse have co-evolved with their predators, resulting in the development of cryptic plumage and behavioral adaptations that have allowed them to persist despite this mortality factor (Coates and Delehanty 2008, p. 635; Hagen 2011, p. 96).  Sage-grouse mortality rates due to predation vary widely by location and year, and short-term studies are often not representative of population dynamics for the species across the range (Taylor et al. 2012, p. 337).  



	The impact of predation on greater sage-grouse can increase in places where the habitat quality has been compromised by anthropogenic activities (Coates and Delehanty 2010, p. 246; Lockyer et al. 2013, p. 242).  Degraded and fragmented landscapes can benefit predators by increasing their kill efficiency, as well as subsidizing their food and nest or den substrate (Hagen 2011, p. 100).  The abundance of red foxes (Vulpes vulpes), raccoons (Procyon lotor), crows (Corvus brachyrhynchos) and ravens (Corvus corax), which historically were rare in the sagebrush landscape, has increased in association with human-altered landscapes (Luginbuhl et al. 2001, p. 570).  Raven abundance has increased as much as 1,500 percent in some areas of western North America since the 1960s (Coates and Delehanty 2010, p. 244).  While a change in the presence or density of predators does not necessarily lead to increased mortality rates (Abrams 1993, p. 726), the synergistic relationship between new predator species, increased predators abundance, and habitat degradation may adversely impact sage-grouse populations.  Predation has likely impacted populations in locations with fragmented habitat and human-subsidized predator populations (Hagen 2011, p. 95), especially within MZs III, VI, and VII (USFWS 2013, pp. 16–29).  





	Conservation measures can limit the effects of predation by preventing habitat fragmentation caused by transmission lines, roads, and nonnative vegetation (Howe et al. 2014, p. 46).  As discussed in other sections of this finding, regulatory measures provided by the BLM and USFS Land Use Plans and the Wyoming State Plan limit new development within important sage-grouse habitat, thus reducing habitat fragmentation that facilitates increased predation (see Nonrenewable Energy Development, Mining, Renewable Energy, and Urban and Exurban Development).  State plans in Utah and Montana include conservation measures and BMPs to address impacts to sage-grouse from predation, including predator control strategies (State of Utah 2013, p. 14; State of Montana 2014, p. 10).  Measures to remove predator perches or subsidized food sources could minimize effects, but predator removal programs have not yet proven to be effective, as predator populations quickly rebound without continual control (Coates 2007, p 152; Hagen 2011, p. 99).



	Where fragmentation has occurred, predation has increased, resulting in local population declines; however, information is limited about the extent to which these population impacts have occurred across the range.  Regulatory mechanism’s now exist that greatly limit additional future habitat loss.  Mortality due to nest predation by ravens or other human-subsidized predators is increasing in some areas, but there is no indication this is causing a significant rangewide decline in population trends.  As such we conclude that predation is not a significant range-wide threat to the greater sage-grouse.



Disease



	In 2010, we evaluated effect of disease (Factor C) on sage-grouse and concluded that disease is not significant threat such that the greater sage-grouse warrants listing under the Act (75 FR 13910, March 23, 2010, p. 13970).  In that finding, we determined that while West Nile virus (WNv; Flavivirus spp.) was impacting some populations, but no evidence existed that disease was a significant mortality factor for greater sage-grouse persistence across the species’ range (75 FR 13910, p. 13970).  We have no new information to indicate that determination should be changed. 



	Sage-grouse are host to numerous parasites and pathogens (Connelly et al. 2004, pp. 10-4 to 10-8; Christiansen and Tate 2011, pp. 114–118).  The presence of parasites or pathogens is not synonymous with the presence of disease, population-limiting impacts, or population-level impacts (Connelly et al. 2004, p. 10-3; Christiansen and Tate 2011, p. 114).  To date, most parasites and pathogens found in sage-grouse are not known to cause significant, chronic mortality or other adverse impacts to sage-grouse populations (reviewed in Christiansen and Tate 2011, pp. 114, 119–125).  



	West Nile virus is known to have localized impacts to greater sage-grouse populations (Christiansen and Tate 2011, p. 122; Walker and Naugle 2011, p. 139).  Similar to some other North American bird species (McLean 2006, p. 54), sage-grouse are highly susceptible to WNv, with mortality rates nearing 100 percent of infected birds (McLean 2006, pp. 53–54; Clark et al. 2006, p. 18).  West Nile virus is transmitted among birds mainly through a mosquito-bird-mosquito infection cycle that relies on optimal climate conditions and movement of birds (McLean 2006, p. 52).  The mosquito Culex tarsalis is the primary vector of WNv in in sage-grouse (Naugle et al. 2005, p. 617).  Most sage-grouse infected with WNv die in as few as six days, but a small proportion of infected birds survive, as evidenced by the presence of WNv-specific antibodies in live birds (Walker et al. 2007b; Dusek et al. 2014).  High mortality rates from WNv deaths can reduce average annual adult survival, a limiting factor in sage-grouse population growth (Johnson and Braun 1999, p. 81; Taylor et al. 2012, p. 343).



	West Nile Virus has been detected across the species range, with localized outbreaks associated with the presence of specific climatic and habitat conditions necessary for WNv to occur in sage-grouse.  Sage-grouse mortality resulting from WNv has been detected in 10 of 11 states and one of two Canadian provinces in the species’ range; WNv has not been detected in Washington or Saskatchewan (Need citation for the tables).  West Nile virus was first detected in sage-grouse in 2003, with localized outbreaks occurring from 2004 to 200 (Naugle et al. 2004, p. 705); no outbreaks have been recorded since 2009 (citation for tables 22-1 and 22-2 from the species report).  However, no rangewide disease surveillance program exists to know for certain the extent of outbreaks across the species range.



	Although WNv is present throughout the range of sage-grouse, on a finer scale, WNv presence depends upon water sources that provide aquatic breeding habitat for the mosquito C. tarsalis (Zou et al. 2006, p. 1035; Doherty 2007, pp. 60–61).  The development of anthropogenic water sources could provide breeding habitat for mosiquitos that contributes to WNV outbreaks.  In addition, WNv outbreaks in humans are associated with drought conditions and high ambient temperature in spring and summer (Epstein and Defilippo 2001, p. 106), and drought conditions likely increase the probability of WNv outbreaks in sage-grouse as well.  When high temperature and drought combine, sage-grouse are concentrated in shrinking mesic habitats (Schrag et al. 2011, p. 2).  Under these conditions, contact between mosquitoes and birds increases, and the risk of WNv transmission and an outbreak among sage-grouse is elevated (Walker and Naugle 2011, p. 131).  



	The primary conservation measure for WNv is the control of mosquitos and their breeding habitat (Walker and Naugle 2011, pp. 140–141).  As discussed in other sections of this finding, regulatory measures provided by the BLM and USFS Land Use Plans and the Wyoming Plan limit new development within important sage-grouse habitat, thus reducing the risk of anthropogenic water sources being constructed that could provide mosquito breeding habitat (see Nonrenewable Energy Development, Mining, Renewable Energy, and Urban and Exurban Development).  Wyoming’s State Plan addresses WNv by requiring that water managers reduce mosquito breeding habitats by apply larvacide to standing water and design water impoundments with flow-through or aeration (State of Wyoming 2008, p.  XX).  



	With the exception of WNv, we could find no evidence that disease poses an impact to sage-grouse across the species’ range.  WNv currently is a localized threat that has had significant impacts on some sage-grouse populations.  The incidence of WNv is likely to increase across the species’ range in the future.  The most significant factors likely to affect future occurrence are climate change and the abundance and the distribution of anthropogenic surface water.  Conservation measures that limit the development of new artificial water sources will minimize habitat availability for mosquitos that could spread WNV.  As noted in our 2010 finding, a complex set of environmental and biotic conditions that support the WNv cycle must coincide for an outbreak to occur, and the annual patchy distribution of the disease is currently keeping impacts at a minimum (75 FR 13910, March 23, 2010, p. 13970).  As such, we conclude that disease is not a significant range-wide threat to the greater sage-grouse.



Urban and Exurban Development	



	In 2010, we evaluated the impact of urban and exurban development together with agricultural conversion, and infrastructure, and determined the collectively those land uses were contributing to habitat fragmentation (75 FR 13910, March 23, 2010, p. 13931).  Further we found habitat fragmentation and insufficient regulatory mechanisms caused sage-grouse to be warranted for listing under the Act.     



	Impacts from European settlement began in the southwestern portion of the sage-grouse range (MZ III) as early as the 1600s and were widespread in the northern portion of the range by the mid-1800s (Schroeder et al. 2004, pp. 371–372).  Today, urban and exurban development are part of the human footprint on the landscape along with other anthropogenic features, such as roads and power lines (Leu et al. 2008, p 1119; Bar-Massada et al. 2014, p. 429).  Urban areas are densely developed residential, commercial, industrial built-up areas (U.S. Census Bureau 2012, p. 1) and typically have a housing density of more than one unit per 0.4 ha (more than one unit per ac) (Brown et al. 2005, p. 1853).  Exurban development includes both development at the fringe of urban areas and rural residential development, typically with a housing density of one unit per 0.4–16 ha (1–40 ac) (Brown et al. 2005, p. 1853).  Exurban development has been one of the fastest growing land uses in the U.S. in recent years (Hansen et al. 2005, p. 1893–1894; Theobald 2005, p. 1).



	Most urban development is at the edge of the sage-grouse range while exurban development is scattered throughout the range, though limited to private lands (Connelly et al. 2004, p. 7-25; Knick et al. 2011, p. 212).  Major urban areas include the Columbia River Valley in Washington (MZ VI), the Snake River Valley in Idaho (MZ IV), and the Bear River Valley in Utah (MZ II) (Connelly et al. 2004, p. 7-25).  A geospatial assessment of 2010 Census data estimated to urban development to impact approximately 0.05% of sage-grouse occupied range and exurban development to impact 0.38% of the occupied range (Citation?).  Indirect impacts can extend up to 6.9 km (4.3 mi) from the development, based on the spatial foraging scale of avian predators attracted to human habitation (Manier et al. 2013, p. 31).  Factoring in these indirect effects, urban and exurban development could influence approximately 12.4 percent the-grouse range occupied range.  Since population data only considers primary residences, exurban development in rural areas, especially areas affected by seasonal and recreational use, is likely underestimated (Brown et al. 2005, p. 1852).  



	Urban development impacts sage-grouse habitat through the removal of vegetation and subsequent construction of buildings and associated infrastructure (Factor A; Knick et al. 2011, p. 217).  In contrast to urban areas, exurban areas may continue to provide some sagebrush habitat, but it is typically less suitable due to associated disturbances (Connelly et al. 2004, p. 7-26).  Both urban and exurban development can result in an increase in predation from pets and novel predators typically associated with humans (e.g., skunks, fox), invasive plants, and recreation impacts.  Noise associated with urban and exurban development may also affect lekking activity and other sage-grouse behavior (Factor E); however, little information is currently available that assesses this impact relative to urban activities (Blickley et al. 2012, p. 470).  Sage-grouse avoid human development for nesting and brood-rearing (Aldridge and Boyce 2007, p. 508).  Approximately 99 percent of active leks are in landscapes with less than 3 percent developed lands; inactive leks have more than 25 times the development and human density of active leks (Wisdom et al. 2011, p. 462; Knick et al. 2013, p. 6).  Sage-grouse extirpation was determined to be s most likely in areas that had a human population density of at least four persons per 100 ha (four persons per 0.01 km2 or 247 ac) (Aldridge et al. 2008, pp. 983 and 991).



	Human populations increased in size and spatial extent over the past century, particularly in the western portion of the sagebrush biome (Stiver et al. 2006, Appendix C-2; Torregrosa and Devoe 2008, p. 10).  Between 2000 and 2039, the United States population is projected to increase by 29 percent, with much of thar increasing happening in western States (Torregrosa and Devoe 2008, p. 10).  The highest areas of risk to development are private lands along the southeastern, southwestern and southern portions of the range, along and south of the Snake River, and in the Columbia Basin (USFWS 2013, pp. 16-29).  If these projected population increases occur, the human footprint from development and resultant impacts will also increase, leading to additional habitat loss and fragmentation in those areas.  Over half of the sage-grouse occupied range is on federally owned lands and are not at risk of urban and exurban development.  However, development adjacent private lands could have indirect impacts, as discussed above.



Conservation Measures



	Avoiding or minimizing additional urban and exurban development in sage-grouse habitats requires identifying habitats most at risk to development, developing and implementing land policies to acquire, maintain, or enhance habitat, and promoting ecologically sustainable private lands and ranches in sage-grouse habitat (Stiver et al. 2006).  Because urban and exurban development occurs primarily on private land, conservation  measures focused on private land management, such as CCAAs and SGI are most effective in ameliorating this threat.



CCAAs—Candidate Conservation Agreements with Assurances for sage grouse cover all private lands in Wyoming and Oregon, reducing the risk of urban and exurban development in those areas.  Lands enrolled in these CCAAs are restricted from pursing subdivision of rangeland, new building construction, or other new associated infrastructure as potential conservation measures.  Approximately 968,900 ha (2.39 million ac) are currently enrolled in CCAAs for sage-grouse or have signed letters of intent from landowners for enrollment.  



Sage Grouse Initiative —Conservation easements allow private landowners to enter into a voluntary agreement with a land trust, the NRCS, or other organizations or agencies that maintain the land in private ownership with development restrictions that are typically permanent.  Conservation easements can permanently protect sagebrush habitat from subdivision while providing compensation to landowners.  The NRCS, through implementation of the SGI, has entered approximately 182,870 ha (451,884 ac) into conservation easements through fiscal year 2013.  Conservation easements are an effective mechanism for keeping sage-grouse habitats intact by removing impacts of ex-urban development and agricultural conversion threats (USFWS 2013).  Most easements for sage-grouse are located inside PACs (79 percent) and 94 percent provide permanent protection from future development.



Conservation Efforts Database — Since 2010, our conservation partners completed 498 projects to reduce impacts from urbanization, totaling more than 416,898 ha (1,030,178 ac) rangewide.	Comment by Mary Grim: Need more here about what these projects were and why they were effective – not sure we can get that info with the CED locked down.



State Plans— Montana is the only state that addresses urban and exurban development impacts to sage grouse in its plan.  The Montana Plan regulates habitat loss due to urbanization on State lands and on private lands if a project needs an authorization from the State.  The Plan includes seasonal, timing, and noise restrictions; disturbance caps; lek buffers; and other conservation measures to reduce the threat of urbanization (State of Montana 2014, pp. 13–21).  	Comment by Mary Grim: Need to follow-up on how MT regulates.  Also, need to check if WY plan provides anything for urbanization.



BLM and USFS Land Use Plans—Lands in BLM and USFS ownership are not directly impacted by urbanization.  However, transfer of federal lands to private ownership is possible, which could then be impacted by urban or exurban development.  The Plans require that any PHMA and GHMA be retained in federal management, thus prevent urbanization.  Exceptions to this requirement could occur if the land transaction would benefit sage-grouse or not cause any adverse effects.  As a result, the Plans eliminate or reduce the risk of urban and exurban development on approximately 27 million ha (66 million ac) of sage-grouse habitat.

 

Summary of Urban and Exurban Development



The 2010 finding concluded that growing human populations and associated urban and exurban development were adversely impacting sage grouse.  Urban and exurban development is expected to continue to impact sagebrush habitat at many locations scattered throughout the sage-grouse range.  The impacts are expected to occur primarily upon private lands, which comprise 39 percent of the specie occupied range; 53 percent of the occupied range is on federally-owned lands where urban and exurban development is unlikely to occur, although associated infrastructure and indirect impacts are possible.  Urban and exurban develop will continue to impact sagebrush habitat at many locations scattered throughout the sage-grouse range, causing impacts to individuals or populations.  Significant efforts by NRCS, private landowners, and states have minimized potential impacts of new development on private land throughout the range.  Therefore, while some urban and exurban development is likely to continue to impact sage-grouse individuals and populations, it is not a substantial rangewide threat to sage-grouse now or into the future.



Recreation



	In 2010, we evaluated the effect of recreation on sage-grouse and concluded that it was not having a significant impact on the species such that listing was warranted under the act (75 FR 13910, March 23, 2010, pp. 13984-13985).  We have no new information at this time to change the conclusion that recreation is not a significant threat to the species.  Recreational hunting of sage-grouse is discussed in another section (see, Hunting) and is not discussed in this section.



	Recreational activities occur across the range of the species (42 of the 48 sage-grouse populations; USFWS 2013, pp. 16–29), but are of limited severity and typically concentrated in designated areas for recreational activities (e.g., trails and campgrounds).  Recreational activities include hiking, camping, fishing, horseback riding, mountain biking, OHV use, and wildlife viewing (Ouren et al. 2007, p. 2; Ibrahim and Cordes 2008, p. 14; NDOW 2014, p. 1; Knight 2009, p. 167).  The majority (72 percent) of recreational visits to BLM-administered lands occurred in areas not containing sagebrush , indicating that sage-grouse habitat may be impacted less frequently by recreation than other areas.  Little information exists about the level of impacts that may be occurring from recreational activities (ECONorthwest 2014, pp. 12–13).  OHV impacts have been reported in a few areas in Oregon (Hagen 2011, pp. 197–198).  Impacts have also been reported at leks in Oregon and Nevada where regular lek viewing has caused disturbance (Budeau 2014, pers. comm.; Espinosa 2014, pers. Comm).



	Though limited in extent and frequency, recreation activities can have a variety of direct or indirect effects to sage-grouse.  Although rare, people can crush eggs or strike birds with vehicles (Factor E) (Connelly et al. 2000, p. 228; Wiechman 2013, p. 12).  Activities could degrade habitat, introduce invasive species, or increase wildfire risk (Factor A)(NWCG 1999, pp. 6–7, Ouren et al. 2007, p. 16; Knick et al. 2011, p. 219).  Noise and movement associated with recreational activity may disrupt sage-grouse behavior or movement patterns (Factor E) (Blickley et al. 2012, pp. 467–470, Patricelli et al. 2013, p. 242).  Predation  (Factor C) may increase due to increases in trash associated with recreational activity or due pets accompanying humans (Knick et al. 2011 p. 219; Young et al. 2011, pp. 126–127).  



	Given the limited data about recreational activities occurring in sage-grouse habitat, it is difficult to accurately predict future impacts on sage-grouse throughout the range.  However, based on historical and current trends, recreational activities are likely to continue on the landscape indefinitely.  Recreational activities may increase over time in correlation to predicted increases in human populations.  

 

	The Federal Land Use Plans include conservation measures that effectively ameliorate recreation impacts (LUPA CITATION).  The BLM and USFS Land Use Plans exclude new recreational facilities in PHMA, with limited exceptions when needed for safety or when beneficially to sage-grouse.  OHV travel will be limited to existing routes and trails and that have neutral or net positive impacts on sage-grouse.  Additional measures to minimize potential impacts include seasonal and timing restrictions, lek buffers, disturbance caps, and mitigation.  These measures effectively reduce adverse impacts from recreation on approximately 14 million ha (35 million ac) of PHMA.  Based on past planning efforts, we anticipate these regulatory mechanisms to be implemented for the next 20-30 years.



	State plans in Idaho, Utah, and Montana also address impacts to sage-grouse from recreation.  Utah’s state plan requires that recreation impacts on State lands be reduced by using management plans, trail closures, and mitigation tools (State of Utah 2013, p. 17).  Montana’s State Plan includes conservation measures, such seasonal and noise restrictions and lek buffers, to reduce impacts from recreation facilities on state lands and private lands where state authorization is required (State of Montana 2014, pp. 4, 13–21).  Idaho’s State Plan includes conservation measures for travel management to reduce recreational impacts associated with recreation on Idaho State lands (Idaho Department of Lands 2015, p. 37).  In addition, Wyoming and Washington have measures to minimize impacts from recreational lek viewing, including wildlife harassment laws (Christensen 2014, pers. comm.; Schroeder 2014, pers. Comm).  	Comment by Mary Grim: Need to get affiliations for these 



	In summary, no changes have occurred in the level of recreational activity or the nature of the potential impacts since the 2010 finding.  Recreation continues to be sporadic activity across the range, with some localized impacts, but no population level effects to the species.  Since 2010, federal and state conservation efforts minimize potential impacts of new recreational areas on more than half the species range and limit existing impacts.  Therefore, we conclude that recreation is not a significant threat to the species, now or in the future.



Climate Change and Drought



In 2010, we evaluated the effect of climate change and drought on sage-grouse (75 FR 13910, pp. 13954-13957).  While the direct impact of climate change on sage-grouse was unknown, we found climate change to be intensifying other threats such as fire and invasive species.  We found drought not to be a substantial threat to the species across its range.  



Climate Change



Our analyses under the Endangered Species Act include consideration of ongoing and projected changes in climate.  The terms “climate” and “climate change” are defined by the Intergovernmental Panel on Climate Change (IPCC).  “Climate” refers to the mean and variability of different types of weather conditions over time, with 30 years being a typical period for such measurements, although shorter or longer periods also may be used (IPCC 2007, p. 78).  The term “climate change” thus refers to a change in the mean or variability of one or more measures of climate (e.g., temperature or precipitation) that persists for an extended period, typically decades or longer, whether the change is due to natural variability, human activity, or both (IPCC 2007, p. 78).  Various types of changes in climate can have direct or indirect effects on species.  These effects may be positive, neutral, or negative and they may change over time, depending on the species and other relevant considerations, such as the effects of interactions of climate with other variables (e.g., habitat fragmentation) (IPCC 2007, pp. 8–14, 18–19).  In our analyses, we use our expert judgment to weigh relevant information, including uncertainty, in our consideration of various aspects of climate change.  



Increases in global and regional ambient temperature and variable changes in precipitation are projected out to the end of the 21st century (IPCC 2013, p. 19).  Some degree of uncertainty is inherent in these and other projections of future change; however, climate change will likely affect to some degree the entire range of sage-grouse, with the greatest potential impacts occurring in the southern Great Basin (Bradford 2015).



Direct impacts of climate on individual birds are unknown for most species, including sage-grouse (Galardi et al. 2012, p. 3), but climate influences the distribution and quality of sage-grouse habitat (Factor A) and resources by mediating conditions favorable for individual plant species and wildfire (Miller et al. 2011, pp. 174–179).  The natural distribution of sagebrush is driven by soil-water availability (Schlaepfer et al. 2014, p. 74; Schlaepfer et al. 2015, pp. 7–8), which is influenced by the amount and seasonality of precipitation and by temperature (Bradford et al. 2014, p. 595).  Changes in precipitation timing and increasing ambient temperature is projected to lead to increased evaporation and transpiration in sagebrush habitat and a lengthening summer period of dry soil conditions (Bradford et al. 2014, p. 599).  These conditions are projected to be most pronounced along the southern edge of the current distribution of sagebrush (MZs III and VII), and particularly at low elevations (Schlaepfer et al. 2015, p. 13; Still and Richardson 2015, p. 33).  In these areas, climate change may result in northward and upslope shifts in frost-sensitive woodland vegetation into areas currently suitable for sagebrush (Nielson et al. 2005, pp. 153–155; Comer et al. 2012, p. 142; reviewed in Friggens et al. 2012, pp. 8–11; Rehfeldt 2012, p. 126).  



Beyond impacting sagebrush directly, climate change increase adverse effects from other stressors (Chambers et al. 2014, p. 368).  Increasing temperature coupled with increased winter and spring precipitation, for example, is likely to exacerbate cheatgrass invasion and wildfire in sagebrush habitats, stressors that results in habitat fragmentation, particularly in the Great Basin (MZs III, IV, and V) (Balch et al. 2014, p. 182).  Combined, these stressors could have additive, adverse impacts to sagebrush habitat (Bradford et al. 2014, p. 599; Chambers et al. 2014, entire), but the extent of that impact is unknown.  



Drought



Drought is a natural, periodic occurrence throughout the range of the sage-grouse.  Large-scale drought lasting a decade, similar to the 1930s Dust Bowl drought, has occurred once or twice per century on average (Woodhouse and Overpeck 1998, p. 2706; Ault et al. 2014, p. 7529) and periodic drought regularly influences sagebrush ecosystems (Miller et al. 2011, p. 145).  Throughout the 20th century, drought duration has increased in the interior western U.S. (Andreadis and Lettenmaier 2006, p. 1; Miller et al. 2011, p. 145).  Many portions of the sage-grouse range show drier conditions from 1991-2012 compared to the first half of the 20th century, even though major droughts occurred during the 1930s and 1950s (Walsh et al. 2014, p. 32; Figure 19-2).  In future, the southern portions of the range (MZ I, VI, and portions of MZ II and IV) forecasted to have increased risk and higher severity of drought, though the entire range will likely be impacted (Cook et al. 2015, p. 6).  



Drought impacts to sage-grouse habitat relate to adult survival, nesting success, and chick survival (Factor A).  Structural composition of plants vital for sustaining sage-grouse nesting success, including plant height and percent plant cover, may be impacted during drought (Hanf et al. 1994, p. 41).  Decreases in insects and forbs important for sage-grouse chick survival during drought  may negatively impact sage-grouse populations (Johnson and Boyce 1990, p. 91; Crawford et al. 2004, p. 6; Aldridge and Bridgham 2003, p. 31; Fischer et al. 1996, p. 197).  Drought has been correlated with declines in populations (Patterson 1952, p. 33; Braun 1998, p. 139) and has coincided with periods of low population levels (Connelly and Braun 1997, p. 8).  From 1950-2003, drought had a weak negative effect on sage-grouse persistence, with extirpation most likely in areas having three or more severe droughts per decade (Aldridge et al. 2008, pp. 983, 992).  



	Based on precipitation and temperature projections, drought frequencies are expected to increase across the country, especially in the Rocky Mountain and southwestern states, including all sage-grouse MZs (Strzepek et al. 2010, p. 1).

The risk of decade-scale drought occurring within the southern MZs within the sage-grouse range (MZ III, V, VII, and portions of MZ II and IV) this century is estimated between 20 and 70 percent (Ault et al. 2014, p. 7541–7542).  The probability of decade-scale drought in the northern MZs (MZ I, VI, and portions of MZ II and IV) is between 10 and 50 percent (Ault et al. 2014, p. 7541–7542).  The probability of a multidecadal drought in both the northern and southern MZs is much lower (5-20 percent), depending on the impacts of climate change (Ault et al. 2014, p. 7541–7542).  



Conservation Efforts



	 Ameliorating the impacts of climate change and drought to sage-grouse involves addressing other impacts to the species to improve the resilience of the species and its sagebrush habitat under changing environmental conditions.  Many conservation actions have been implemented to address those other impacts that are most influenced by climate change and drought, such as wildfire, invasive plants, grazing, and conifer encroachment.  Full discussions of the best management practices, conservation efforts, and regulatory mechanisms associated with these compounding impacts are discussed for under each impact section in Summary of Information Pertaining to the Five Factors.



Climate Change and Drought Summary



The understanding of impacts from climate change and drought has not changed substantially from the 2010 finding.  Climate change effects on the timing and amount of precipitation could adversely impact sagebrush habitat and food availability, with potential negative consequences for sage-grouse survival and recruitment; however, the extent and nature of this potential impact is not understood.  Drought is a natural part of the sagebrush-steppe ecosystem and sage-grouse abundance has been shown to fluctuate in correlation to drought conditions.  While climate change and drought could impact individuals and populations at the southern extent of the species’ range, they are not likely to significantly impact the species across its range.  The greatest concern from climate change and drought is their potential to increase wildfire and invasive plant impacts in the Great Basin; however the extent of that increase is unknown.



[bookmark: _Toc416679568]Recreational Hunting



	In 2010, we evaluated the effect of recreational hunting on sage-grouse concluded that recreational hunting is not significant to the species such that it causes the species to warrant listing under the Act (75 FR 13910, p. 13965).  The 2010 finding evaluated the literature in regard to whether recreational hunting is compensatory or additive, particularly in areas of habitat degradation and fragmentation and disease, and whether females are more susceptible to hunting mortality.  State management agencies were responsive to these concerns by managing harvests on a regional scale rather than applying just State-wide limits, by use of emergency closures, and bag limits and season lengths which are more conservative compared to prior decades (75 FR 13910, p. 13965).  In 2010, the Service also determined that the impacts of falconry hunting and poaching negligible due to their extremely limited extent (75 FR 13910, p. 13965).  We have no new information about falconry hunting or poaching to change those determinations; therefore they will not be disused further in this status review.  



	During the late 1800s and early 1900s, the sage-grouse was heavily exploited by both commercial and sport hunters (Factor B)(Patterson 1952, pp. 30–33; Autenrieth 1981, pp. 3–11).  State wildlife agencies were sufficiently concerned with the observed declines in the 1920s and 1930s that many closed their hunting seasons and others significantly reduced bag limits and season lengths as a precautionary measure (Patterson 1952, pp. 30–33; Autenrieth 1981, p. 10).  By the 1950s, populations were considered recovered and recreational hunting was again allowed throughout the range (Patterson 1952, p. 242; Autenrieth 1981, p.11).  Since the resumption of recreational hunting in the 1950s, sage-grouse hunting mortality has varied over time (Table XX).  



[bookmark: _Toc416105864]Table XX.  Estimated rangewide greater sage-grouse hunting mortality by decade (USFWS 2014, unpublished data).  

		Decade

		Average

		Maximum

		Minimum

		Total



		1960s

		151,481

		265,589

		118,263

		1,514,811



		1970s

		232,258

		323,555

		196,874

		2,322,581



		1980s

		164,661

		237,451

		105,689

		1,646,610



		1990s

		90,967

		166,034

		48,044

		909,674



		2000s

		31,373

		43,540

		20,680

		313,731



		2010-2013

		20,725

		27,786

		13,603

		82,899







[bookmark: _Toc416105865]	States with the largest sage-grouse populations have the highest average percentage of hunting mortality (USFWS 2014).  From 2010 to 2013, the majority (93 percent) of reported hunting mortality occurred in Wyoming, Idaho, Montana, and Nevada (in portions of Management Zones I, II, III, and IV).  Rangewide, hunting mortality has steadily declined over the decades.  Average annual hunting mortality this decade is 34 percent lower than the previous decade (Table XX).



	In 2014, sage-grouse hunting took place in 8 of the 11 States where sage-grouse occur.  Sage-grouse are listed as a threatened species in Washington (Stinson et al. 2004, p. 1) and hunting has been closed since 1988.  Sage-grouse have not been hunted in Saskatchewan since 1938 and Alberta closed the season in 1996 (Aldridge and Brigham 2003, p. 25).  In 1998, sage-grouse were designated as endangered in Canada and hunting is prohibited (Connelly et al. 2004, p. 6-3).  North Dakota closed its hunting season in 2008 due to low lek count numbers and it has remained closed.  South Dakota closed its hunting season in 2013 due to low lek count numbers; it also remained closed in 2014.  Montana Fish and Wildlife Commission closed all or parts of 32 counties to sage-grouse hunting in 2014 and shortened the hunting season from two months to one.

	

	Sage-grouse hunting is regulated by State wildlife agencies.  Hunting seasons are reviewed annually at which time States can adjust harvest management based on updated abundance information and adaptive management criteria established in state wildlife management plans (e.g. the recent closure of hunting in portions Montana where the population fell below established thresholds [Wightman 2014, pers. comm]).  Information on abundance and local habitat conditions is used to make any adjustments to the hunting season necessary to reduce the potential for additive mortality.  Seasonal adjustments take the form of changes to the number of permits issued, changes to the season length or bag limit, or total closure of the hunting season.  Emergency closures also occur in response to low lek counts, significant habitat impacts between season setting and the start of hunting, or other concerns (e.g., projected wildfire probability, West Nile virus) (e.g., Bohne 2003, pp.1–10).  



	As knowledge of the potential impacts of recreational hunting has increased, States have adopted more conservative hunting seasons and an adaptive management approach at the population level.  All of the States where hunting sage-grouse is legal manage harvests on a regional or population scale rather than applying State-wide limits.  Bag limits and season lengths are relatively conservative compared to prior decades (Connelly 2005, p. 9; Gardner 2008, pers. comm.; USFWS 2014, unpublished data).  Emergency closures, changes in permits numbers, and implementation of more conservative hunting seasons have been used for populations in decline or in areas experiencing other issues of potential concern (Budeau 2014, pers. comm.; Christiansen 2014, pers. comm.; Espinosa 2014, pers. comm.; Griffin 2014, pers. comm.; Moser 2014b, pers. comm.; Robinson 2014, pers. comm.; Wightman 2014, pers. comm.).



	Recreational hunting is anticipated to continue into the future, but because States make adjustments annually, it is difficult to make accurate predictions about specific levels of hunting mortality.  However, given the downward trend in hunting mortality reported over the last several decades, mortality rates will likely continue at levels similar to or lower than current levels.  Rangewide, hunting seasons are more conservative than in the past which has resulted in a significant reduction in sage-grouse hunting mortality across all sex and age classes (USFWS 2014, unpublished data).  Many States have reported estimated hunting mortality to be lower than the 10 percent mortality cap recommended by Connelly  et al. (2000a p. 976) (Christiansen 2010, p. 12;  Budeau 2014, pers. comm.).



	In 2010, we concluded that hunting was not a significant threat to the species and based on current information about harvest rates, it continues not to be a significant threat to sage-grouse.  To date, changes in the management of sage-grouse hunting have resulted in a significant reduction in sage-grouse hunting mortality rangewide.  As a result of the flexibility in managing harvest, recreational hunting at current levels does not pose a significant threat to the species now or in the future.



Scientific and Educational Use  



	In 2010, we evaluated the potential overuse of sage-grouse for scientific and educational purposes and determined that it was not a significant threat to the species (75 FR 13910, March 23, 2010).  Scientific use was occurring at low levels, but no evidence existed to indicate that use was impacting populations or abundance trends.  No educational use was known at that time.  As discussed further below, we have no new information indicating that the level of overutilization for scientific has changed since the 2010 status review.



	Sage-grouse are one of the most intensely researched and monitored birds in North America.  Scientists researching or monitoring sage-grouse typically observe, approach, capture, handle, band, or attach radio transmitters to individual sage-grouse to study their movements, behaviors, and population dynamics.  Scientists also translocate, or move sage-grouse between habitats for a variety of scientific purposes, such as to improve the genetic diversity of populations (Alberta Environment and Sustainable Resource Development 2013, p. viii; White 2013, p. 9; Schroeder et al. 2014, p. 8; Yakima Nation 2015, entire).  



	During research-related activities, scientists could unintentionally kill, disturb, or reduce the survival of individual sage-grouse (Factor B) (Gibson et al. 2013, p. 773; Connelly et al. 2003, p. 32).  Despite these potential impacts, sage-grouse deaths from scientific activities are extremely rare.  Annually, less than 3.0 percent of the sage-grouse captured for research or monitoring activities die as a result of their capture and handling (CITATION, ASK AMY).  Additionally, radio transmitters do not significantly impede sage-grouse behaviors or movements (Walsh et al. 2004, p. 63; Frye et al. 2014, p. 436).  



	Survival rates of translocated sage-grouse vary and some translocated populations fail, while others successfully establish leks and nests.  Early translocation projects had low success rates, but more recent attempts have been more successful (Reese and Connelly 1997, pp. 235–238; Alberta Environment and Sustainable Resource Development 2014, p. 6; Baxter et al. 2006, p. 182).  Most recently, birds translocated into the Columbia Basin in Washington (MZ VI) have generally survived (White 2013, p. 9; Schroeder et al. 2014, p. 8; WDFW 2014, pp. 17, 21).  Translocations will likely continue at similar rates and there is no evidence that the removal of sage-grouse from source populations has caused declines in abundance.         



	In summary, although researching or monitoring of birds of birds could potentially impact individuals, the best available information does not indicate that adverse impacts are occurring at the population level.  In addition, while translocations have variable success rates, the best available information does not indicate that the loss of translocated sage-grouse impacts populations.  Research and monitoring of sage-grouse will continue indefinitely, but there is no evidence to indicate that the number of studies, monitoring efforts, or state research permits will significantly increase such that more sage-grouse die or are disturbed due to scientific activities.  Although sage-grouse are intensely studied and monitored, there is no evidence to indicate that sage-grouse are overused for scientific purposes such that it is a threat to the species rangewide or by MZ.  Therefore, overuse for scientific purposes is not a threat to the species now or into the future.   



Contaminants



	In 2010, we determined that contaminants were not a threat to the sage-grouse (75 FR 13910, March 23, 2010, pp.13982–13984).  As summarized below, although sage-grouse and sagebrush will continue to be exposed to contaminants, we again find that contaminants are not a threat to the species rangewide or by MZ.  



	Sage-grouse exposed to contaminants may become sick or die (Factor E) and contaminants may reduce or remove sage-grouse habitats (Factor A).  Types of contaminants that potentially impact sage-grouse include but are not limited to pesticides, products from mining and energy development, human waste, fire retardants, and airborne pollutants from roads, vehicles, and other machinery (Beck and Mitchell 2000, p. 997; Hansen et al. 2011, p. 593; Christiansen and Tate 2011, p. 20; Olsgard et al. 2009, p. 178).  Contaminants may be willingly introduced into sage-grouse habitats to improve conditions for crops and livestock, extract nonrenewable and nuclear energy resources, construct infrastructure, and manage wildfires (Larson et al. 1999, p. 115; Gibbons et al. 2015, p. 105).  Spills or leaks along pipelines, highways, roads, and railroads can also release contaminants unintentionally into sage-grouse habitats.  



	In the past, pesticides were used to remove sagebrush, other unwanted woody shrubs, invasive plants, and nuisance insects in sage-grouse habitats in order to improve conditions for agricultural crops and livestock (Connelly et al. 2004, p. 7-28; Beck et al. 2012, p. 445).  Exposure to pesticides can kill sage-grouse, cause abnormal behavior, or degrade sagebrush habitat (Blus and Connelly 1998, p. 23; Christiansen and Tate 2011, p. 20 Mineau and Palmer 2013, p. 20; Gibbons et al. 2015, p. 105).  However, Federal and state regulations to protect air and water quality and ban certain pesticides have likely reduced applications in sagebrush habitats.  Generally, pesticides are now used to improve sagebrush habitats for native wildlife rather than for livestock (Beck et al. 2012, p. 446) and properly applied pesticides should not poison sage-grouse (Call and Maser 1985, p. 15; APHIS 2002, p. 10).  Furthermore, light applications of some herbicides may benefit sage-grouse by decreasing the shrub canopy and increasing the cover of nutritious grasses and forbs that are important to sage-grouse during the nesting and brood-rearing periods (Crawford et al. 2004, p. 2).  Therefore, pesticides do not likely impact more than individual sage-grouse.            



	Nonrenewable energy development and chemical spills could expose sage-grouse to contaminants, such as oil, gas, and waste products.  Sage-grouse may encounter harmful radiation, metals, minerals, or contaminated fluids and waste released by nuclear facilities, nonrenewable energy developments, and mines (Ramirez and Rogers 2002, p. 434–435; Beyer et al. 2004, p. 116; Hansen et al. 2011, p. 593).  Although nonrenewable energy development can expose sage-grouse to contaminants, there is only one documented case of a dead, oil-covered sage-grouse discovered in a wastewater pit near an oil and gas well (Domenici 2008, pers. comm.).  Deaths or injury from wastewater pits are likely rare as sage-grouse typically do not require free water (Schroeder et al. 1999, p. 6) and the intense noise, activity, and lack of vegetative cover around the pits likely deter sage-grouse.  Therefore, contaminants released from nonrenewable and chemical sills are not likely impact more than individual sage-grouse.      



	The risk of exposure to contaminants are often related to anthropogenic activities that also present potential impacts to sage grouse, such as nonrenewable energy development, and mining, as discussed in other sections of this finding.  Any conservation measures that minimize the exposure of sage-grouse to those activities also minimized the risk of exposure to contaminants.  Regulatory measures provided by the BLM and USFS Land Use Plans and the Wyoming Plan limit new development within important sage-grouse habitat, thus reducing the risk of contaminant exposure in those areas (see Nonrenewable Energy, and Mining).  Based on previous planning efforts, we expect these regulatory mechanisms to be implemented for the next 20-30 years.  



	In summary, while potential exposure to contaminants occurs across the species range, the best available information indicates that killing or injury of birds is rare and has not had population level impacts.  Regulatory mechanisms that substantially reduce new energy development and mining in important habitats further reduce the potential for impact to sage-grouse.  Therefore, we conclude that containments are not a threat to the species, now or in the future.  



Military Activity



	In the 2010 status review, we did not identify military activity as a threat to the species.  Since that time, we have become aware of several military facilities that overlap to varying degrees with the occupied range of sage-grouse in and have confirmed sage-grouse presence.  These facilities when combined, however, encompass less than 1 percent of the currently estimated sage-grouse range.  



Table XX. Military facilities that occur within the sage-grouse occupied range.  	Comment by Mary Grim: Do we have citations for this info?

		State

		Facility

		Land use activities

		Sage-grouse presence



		ID

		Mountain Home AFB (MHAFB) and 

Mountain Home Range Complex (MHRC): Saylor Creek and Juniper Butte Ranges (SCR JBR)

		Military and small arms training, aircraft overflight, ordinance dropping, combat laser use.

		Sage-grouse and sage-grouse habitat are not present on MHAFB or SAR.

Sage-grouse can be found across the MHRC; 2 active leks located on SCR, active leks near but not on JBR proper.



		MT

		Malmstrom AFB

		Much of the base’s activities are aviation related (rather than ground-based).

		No sage-grouse on or around installation, but sage-grouse habitat may be nearby



		NV

		Nellis AFB (NAFB) and

Nevada Test and Training Range (NTTR)

		NTTR is used for training, testing, and weapons evaluation operations for the USAF, Army, Marine Corps, National Guard, and Navy, DoE, reserve forces, and other federal agencies.

		No sage-grouse are present on NAFB.  Sage-grouse potentially in North Range portion of NTTR



		NV

		Naval Air Station Fallon 

		Aircraft operations and weapons training

		Few to no sage-grouse known to occur on installation, but leks occur nearby



		UT

		Dugway Proving Ground 

		Dugway is a Major Range and Test Facility Base, with a primary mission to provide developmental and production testing to support the nation’s chemical and biological defense programs.

		No sage-grouse or leks observed on installation, but observed nearby 



		WA

		Joint Base Lewis-McChord Yakima Training Center  (JBLM YTC)

		Conducts aviation, maneuver and live fire training activities for multiple weapon systems

		Contains one of two populations in WA.  Is designated as a PAC.



		WY

		Wyoming National Guard, Sheridan Local Training 

		Training includes practicing standard operating procedures.

		Incidental bird observations on property.  Two occupied leks and one lek whose status is undetermined occur within 0.5 miles of the installation.



		WY

		Wyoming National Guard, Lander Local Training 

		Training consists of live-fire exercises, land navigation exercises, procedures associated with establishing field operations and preparing convoys

		Incidental observations on property.  Core area sage-grouse leks less than a mile north of the training area.







	Military training and testing activities have the potential to negatively impact sage-grouse (Factor E) and their habitats.  Training activities can ignite wildfires resulting in habitat loss and fragmentation (Factor A).  This has been a particular concern in MZ VI where approximately one quarter of the remaining sage-grouse in the MZ are located on Joint Lewis-McChord Yakima Training Center (JBLM YTC), formerly called the Yakima Training Center (WDFW 2013, p. 3).  In addition to impacts from wildfire, habitat can be degraded by cross-country maneuvers with military vehicles if they crush, compact soil compaction, or introduce invasive plants (WDFW 2013, p. 3).  These kinds of impacts are limited as the result of limited levels of military surface training occurring across the sage-grouse range.



	Compared to surface training, military manages more extensive sections of the sage-grouse occupied range as Special Use Airspace for both testing and training.  Military training airspace occurs over portions of all MZs (Table XX).  Recent research has demonstrated that sage-grouse are sensitive to noise (Blickley et al 2012, p. 467).  Blickley et al. (2012, entire); however, this study did not examine aircraft noise.  The behavioral response of sage-grouse to overflight noise has not been examined.  Potential impacts include increased detectability by predators and disruption of breeding and nesting behavior if sage-grouse repeatedly flush in response to the noise.   



	Recently the Federal Aviation Administration (FAA) approved plans to expand the Powder River Training Complex, effective in September 2015.  The expansion will nearly quadruple the current training airspace at Ellsworth Air Force Base to 35,000 mi2 over parts of South Dakota, Montana, North Dakota and Wyoming within the occupied range of sage-grouse.  No bombing range was proposed for this expansion.  Low-level overflights are expected to be infrequent and will generally not be conducted during the early morning hours of peak sage-grouse breeding activity (Ellsworth Air Force Base DEIS 2015, p. 4-85).



	The U.S. military must balance its role of public land steward with its primary mission of maintaining a well-trained, combat-ready fighting force.  The Sikes Act (16 U.S.C. 670a-670f, as amended), enacted in 1960 with subsequent amendments, provides for cooperation between the U.S. Department of Defense (DoD) and DOI for planning, developing, and maintaining fish and wildlife resources on military lands (see Regulatory Mechanisms, below).  The Sikes Act applies to federal land under DoD control and requires military services to establish Integrated Natural Resources Management Plans (INRMPs) to conserve natural resources for their military installations.  Through installation-specific INRMPs, developed in cooperation with the Service and State Fish and Wildlife agencies, the military has implemented conservation and mitigation actions for sage-grouse.   



	The JBLM YTC continues to manage habitat in Washington that supports one of two populations of sage-grouse in the state.  Management of sage-grouse and its habitat at JBLM YTC is described in the Western Sage Grouse Management Plan (1998 ENRD YTC), which is tiered to the Cultural and Natural Resource Management Plan (CNRMP) (2002 ENRD YTC).  The CNRMP specifies management prescriptions and actions for sage-grouse and their habitat, including identifying conservation objectives and measures for habitat quantity and quality necessary for maintaining a sage-grouse population at or above the 10-year average of 200 birds.  Direct protection of sage-grouse and their habitat (i.e., mating, nesting and brood- rearing behavior and habitat) is done through timing and area restrictions, including air space restrictions.  Vegetation restoration of shrub-steppe is required to address habitat impacted by wildfire and military training activities.  Wildfire protection measures are required to prevent, contain, and rapidly extinguish wildfires.  Monitoring of sage-grouse and their habitats, including monitoring of habitat restoration activities, are conducted within JBLM YTC jurisdictional boundaries.  



	The 2002 CNRMP is currently being updated into a newer Integrated Natural Resource Management Plan, but is not yet final.  	Comment by Mary Grim: Need to get something here from Region 1 about what this means – will it get better or worse for grouse.  When do we think it will be done, how long do they usually last.



	Military activities were identified as potential threat to sage grouse since the 2010 finding.  Military installations cover less than 1 percent of the species range, and most installations have little or no birds and habitat on or near its property.  The JBLM YTC is the only installation where impact to sage-grouse is a potential concern, in part because two of the four populations in MZ VI occur on that installation.  The CNRMP has been effective in minimizing impacts to these populations and its implementation is expected to continue into the future.  Therefore, due to the limited amount of the species range that occurs on military installations and the effective management or potential impacts by the CNRMPM at JBLM YTC, military activities are not a substantial threat to the species, now or in the future.



Regulatory Mechanisms



Cumulative Effects 



Finding



	As required by the Act, we considered the five factors in assessing whether the [petitioned entity] is endangered or threatened throughout all of its range.  We examined the best scientific and commercial information available regarding the past, present, and future threats faced by the [petitioned entity].  We reviewed the petition, information available in our files, other available published and unpublished information, and we consulted with recognized [species] [and habitat] experts (if applicable) and other Federal, State, and tribal agencies (insert other agencies as appropriate).  Discuss the threats to the species, relating the threats to finding that listing, delisting, or reclassification is not warranted. Include discussion of temporal evaluation and imminence and magnitude. See examples.



	

	For listing or reclassifying to endangered petition use: Based on our review of the best available scientific and commercial information pertaining to the five factors, we find that the threats are not of sufficient imminence, intensity, or magnitude to indicate that the [insert name of petitioned entity] is in danger of extinction (endangered) [include the following for listing petitions:, or likely to become endangered within the foreseeable future (threatened),] throughout all of its range.



If the species is found to be not warranted throughout its range, proceed to the SPR analysis, based on SPR policy.  



Significant Portion of the Range



The SPR Policy is finalized, below is the new template language; the last two paragraphs are species specific, please modify as necessary.



	Under the Act and our implementing regulations, a species may warrant listing if it is an endangered or a threatened species throughout all or a significant portion of its range.  The Act defines “endangered species” as any species which is “in danger of extinction throughout all or a significant portion of its range,” and “threatened species” as any species which is “likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range.”  The term “species” includes “any subspecies of fish or wildlife or plants, and any distinct population segment [DPS] of any species of vertebrate fish or wildlife which interbreeds when mature.”  We published a final policy interpretating the phrase “Significant Portion of its Range” (SPR) (79 FR 37578).  The final policy states that (1) if a species is found to be an endangered or a threatened species  throughout a significant portion of its range, the entire species is listed as an endangered or a threatened species, respectively, and the Act’s protections apply to all individuals of the species wherever found; (2) a portion of the range of a species is “significant” if the species is not currently an endangered or a threatened species throughout all of its range, but the portion’s contribution to the viability of the species is so important that, without the members in that portion, the species would be in danger of extinction, or likely to become so in the foreseeable future, throughout all of its range; (3) the range of a species is considered to be the general geographical area within which that species can be found at the time FWS or NMFS makes any particular status determination; and (4) if a vertebrate species is an endangered or a threatened species throughout an SPR, and the population in that significant portion is a valid DPS, we will list the DPS rather than the entire taxonomic species or subspecies. 



The SPR policy is applied to all status determinations, including analyses for the purposes of making listing, delisting, and reclassification determinations.  The procedure for analyzing whether any portion is an SPR is similar, regardless of the type of status determination we are making.  The first step in our analysis of the status of a species is to determine its status throughout all of its range.  If we determine that the species is in danger of extinction, or likely to become so in the foreseeable future, throughout all of its range, we list the species as an endangered (or threatened) species and no SPR analysis will be required.  If the species is neither an endangered nor a threatened species throughout all of its range, we determine whether the species is an endangered or a threatened species throughout a significant portion of its range.  If it is, we list the species as an endangered or a threatened species, respectively; if it is not, we conclude that listing the species is not warranted.



When we conduct an SPR analysis, we first identify any portions of the species’ range that warrant further consideration.  The range of a species can theoretically be divided into portions in an infinite number of ways.  However, there is no purpose to analyzing portions of the range that are not reasonably likely to be significant and either an endangered or a threatened species.  To identify only those portions that warrant further consideration, we determine whether there is substantial information indicating that (1) the portions may be significant and (2) the species may be in danger of extinction in those portions or likely to become so within the foreseeable future.  We emphasize that answering these questions in the affirmative is not a determination that the species is an endangered or a threatened species throughout a significant portion of its range—rather, it is a step in determining whether a more detailed analysis of the issue is required.  In practice, a key part of this analysis is whether the threats are geographically concentrated in some way.  If the threats to the species are affecting it uniformly throughout its range, no portion is likely to warrant further consideration.  Moreover, if any concentration of threats apply only to portions of the range that clearly do not meet the biologically based definition of “significant” (i.e., the loss of that portion clearly would not be expected to increase the vulnerability to extinction of the entire species), those portions will not warrant further consideration.



If we identify any portions that may be both (1) significant and (2) endangered or threatened, we engage in a more detailed analysis to determine whether these standards are indeed met. The identification of an SPR does not create a presumption, prejudgment, or other determination as to whether the species in that identified SPR is an endangered or a threatened species.  We must go through a separate analysis to determine whether the species is an endangered or a threatened species in the SPR.  To determine whether a species is an endangered or a threatened species throughout an SPR, we will use the same standards and methodology that we use to determine if a species is an endangered or a threatened species throughout its range. 	

		

Depending on the biology of the species, its range, and the threats it faces, it may be more efficient to address the “significant” question first, or the status question first.  Thus, if we determine that a portion of the range is not “significant,” we do not need to determine whether the species is an endangered or a threatened species there; if we determine that the species is not an endangered or a threatened species in a portion of its range, we do not need to determine if that portion is “significant.”



	

[ADD SPECIES SPECIFIC INFORMATION IN THE REMAINING PARAGRAPHS:]

[bookmark: stopped]	We evaluated the current range of the four beetles to determine if there is any apparent geographic concentration of potential threats for any of the species.  The ranges for each of the beetles are relatively small and limited to the local dune system where they are found.  We examined potential threats from mining, solar development projects, ORV use, commercial filming, livestock grazing, overutilization, disease or predation, the inadequacy of existing regulatory mechanisms, stochastic events, and climate change.  We found no concentration of threats that suggests that any of these four species of dune beetles may be in danger of extinction in a portion of its range.  We found no portions of their ranges where potential threats are significantly concentrated or substantially greater than in other portions of their ranges.  Therefore, we find that factors affecting the Crescent Dunes aegialian scarab, the Crescent Dunes serican scarab, the large aegialian scarab, or the Giuliani’s dune scarabeach are essentially uniform throughout their ranges, indicating no portion of the range of any of the four species warrants further consideration of possible endangered or threatened status under the Act.  .



	Our review of the best available scientific and commercial information indicates that the Crescent Dunes aegialian scarab, Crescent Dunes serican scarab, large aegialian scarab, or Giuliani’s dune scarab is not in danger of extinction (endangered) nor likely to become endangered within the foreseeable future (threatened), throughout all or a significant portion of its [their] range.  Therefore, we find that listing any of these four beetle species as an endangered or threatened species under the Act is not warranted at this time.



	We request that you submit any new information concerning the status of, or threats to, the Crescent Dunes aegialian scarab, Crescent Dunes serican scarab, large aegialian scarab, and Giuliani’s dune scarab to our Nevada Fish and Wildlife Office (see ADDRESSES section) whenever it becomes available.  New information will help us monitor these four beetle species and encourage their conservation.  If an emergency situation develops for any of these four beetle species, we will act to provide immediate protection.



Future Conservation Measures



References	



	A complete list of references cited is available on the Internet at http://www.regulations.gov and upon request from the [insert field office name] (see ADDRESSES section).



Author(s)



	The primary author(s) of this notice are the staff members of the [insert field office name].



Authority



	The authority for this section is section 4 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).





	Dated:	____________________________________________





		____________________________________________





		Director, Fish and Wildlife Service 





Insert title here with strikethrough to verify that this is the correct document for this signature.
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