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Greetings: 
 
 As the Chairman of Nevada’s Sagebrush Ecosystem Council (SEC), and through 
authority provided by the Council’s unanimous vote at their meeting held on May 13, 
2014, I submit the following comments on their behalf regarding the Proposed Listing of 
the Bi-state Distinct Population Segment (BSDPS) of the Greater Sage-grouse as 
Threatened.  Thank you for the extension of the Comment Period and for allowing us the 
opportunity to comment on this critically important decision.   

The SEC is the lead state entity regarding sagebrush ecosystems and the Greater 
Sage-grouse, as memorialized in statute by AB 461 of the 2013 Legislative Session of the 
Nevada Legislature.  This bill has been codified into the Nevada Revised Statutes, and 
can be found in NRS 232.162 and NRS 321.594.  The Council consists of the highest 
state-level leadership from the BLM, USFWS, USFS, three state Department Directors, 
and nine gubernatorial appointees representing various industry and conservation 
constituencies throughout Nevada.  Our staff, known as the Sagebrush Ecosystem 
Technical Team (SETT), is a multi-agency, multi-disciplinary team of five people that 
focus 100% of their work effort on improving the sagebrush ecosystem in Nevada. 
 In a letter from Nevada Governor Sandoval to DOI Secretary Sally Jewell dated 
November 18, 2013; Governor Sandoval stated his deep disappointment in the proposed 
listing of the BSDPS.  He further noted this action was especially troubling that the listing 
was proposed, “in the face of more than a decade of conservation and restoration 
initiatives, and in spite of the fact that over the last twelve years, sage-grouse populations 
in the BSDPS have exhibited a stable-to-increasing trend in Nevada, and monitored leks 
in California have displayed record to near-record-high numbers.”1

 We strongly concur with the Governor’s sentiment throughout that letter, 
particularly the above citation and the fact that “the listing could result in gratuitous 
impediments for Nevada ranchers, renewable energy companies, and everyday citizens 
who enjoy access to our beautiful public lands.”

 

2

                                            
1 Letter from the Office of the Governor, State of Nevada, to The Honorable Sally Jewell, Secretary of the 
US Department of Interior, date November 18, 2013; p 1. 

 

2 Ibid. 
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 In the letter from Secretary Jewell to Governor Sandoval comprising her response, 
she states, “The FWS recognizes and values the long term efforts of the State of Nevada 
in monitoring sage-grouse populations within the Bi-State area.”3

 The most graphic way to exemplify what impact a final listing decision may have 
is to look at the recent reaction of the key stakeholders, (private property owners), toward 
this decision.  In a letter dated April 25, 2014, to 
Governor John Hickenlooper of Colorado, the Chairman 
of the Western Governors’ Association, NRCS Chief 
Jason A. Weller stated that there has been significant 
withdrawal of participation by producers in the bi-state 
area.  In addition to the graphic to the right, the following 
is quoted from Chief Weller’s letter: 

  This almost seems as 
though Secretary Jewell and the Service, is using the exceptional work accomplished by 
the State, as well as the Local Area Work Group (LAWG), and the Executive Oversight 
Committee (EOC), against the people of Nevada in their proposed listing decision.  This 
is very concerning and highlights a situation that has manifested itself since the proposed 
listing decision was published on October 28, 2013. 

“Although we experienced significant 
growth in Bi-State SGI participation in the period 
of FY 2010 through FY 2013, landowner interest has declined precipitously in FY 
2014.  While several factors likely influence landowner participation, it appears 
this decline is associated with the FWS proposal to list the bird in the fall of 2013.  
There were 13 producers who had submitted early SGI applications for FY 2014 
funding and withdrew their applications shortly after the listing announcement.  
Many expressed continued desire to participate in SGI, but are fearful that listing 
of the Bi-State sage-grouse will reduce or eliminate their use of Federal grazing 
allotments, thereby rendering their private agricultural operations unviable 
(emphasis added).  Today, our FY 2014 applications total 3, down from 24 the 
prior year (FY 2013).  None of the FY 2014 applications are for establishment of 
new conservation easements.”4

It is also critically important to understand Chief Weller’s further writings in his letter to 
Governor Hickenlooper;  

 

“It is important to note, however, that NRCS does not directly implement 
any conservation practices on our own.  Instead, our voluntary and incentive-
based approach depends completely on the willingness of private landowners to 
voluntarily sign up, agree to implement beneficial practices, and invest their own 
resources to put conservation on the ground (emphasis added).  Because of this, 
any action, such as an Endangered Species Act (ESA) listing, or otherwise, that 
negatively impacts private landowner desire ultimately affects our ability to 
implement SGI in the future.  Additionally, new critical habitat designations for 

                                            
3 Letter from The Secretary of the Interior, to The Honorable Governor Brian Sandoval, dated January 27, 
2014; p 1. 
4 Letter from USDA NRCS Chief Jason A. Weller, to The Honorable Governor John Hickenlooper, 
Governor of Colorado and Chairman of the Western Governors’ Association; p 6. 
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sage-grouse could also increase NRCS consultation requirements and impact 
landowner desire to participate.”5

 It is well known that when the west was settled the pioneers chose areas that 
contained the rare commodity of water.  Without the volunteer efforts of local ranchers 
and farmers, all wildlife will suffer considerably.  It is apparent through the results of 
NRCS’ efforts in FY 2014, clarified numerically by Chief Weller’s comments that a 
listing decision will result in a largely negative reaction by these key stakeholders.   

 

            As we collectively proceed through a period of fiscal contraction in terms of funds 
available from the federal government to address issues on federally managed lands, it is 
imperative that we do not dismiss funding from any source.  This, as mentioned above, 
includes funds that are only available through cooperative voluntary agreements with the 
private sector in addition to funds from local government and federal land dependent 
industries. 
  We are confident you will be receiving comments from the Bi-State EOC 
that will highlight some newly discovered scientific data regarding population increase of 
the BSDPS.  Therefore we will not address that directly here, but we strongly encourage 
that it be included in your deliberations.  Additionally, the EOC has made further 
commitments to fund additional meaningful conservation work in the area through the 
continued implementation of the Bi-State Action Plan.  Additional removal of 
encroaching pinyon-juniper in the area, and funding of other priority conservation actions 
is included in the proposal to avoid a listing decision.  This includes the funding to close 
an area landfill in an effort to prevent anthropogenic subsidies accruing to ravens and 
other predators of the sage-grouse. 
 Closing an area landfill, even with the funding in place, will take time just as 
improvement in habitat will also take time.  Habitat improvements in particular 
oftentimes take years, if not decades, to provide the preferred ecosystem for sage-grouse.  
It is during these temporal lags that nature, assisted by man, develops improved habitat all 
while predation continues.  With reduced beneficial habitat, sage-grouse are at an 
increased risk of predation which can dramatically affect the recruitment in the species.  
Raven populations have increased dramatically over the past decade in Nevada, and due 
to this fact, must be addressed in the immediate future if the habitat improvements that 
will be implemented are to be enjoyed by future generations of grouse.  If we don’t assist 
them with predator control at this time, there will be fewer grouse available in the future 
when the habitat is fully restored. 
 The proposed listing decision begins to discuss predation, but then dismisses the 
issue quickly.  We believe that it needs to be an important part of any plan to improve 
habitat in order to allow the birds to survive the interim.  The SEC, through their work in 
developing a State Plan for the Greater Sage-Grouse in Nevada, has developed a strategic 
methodology to assist the sage-grouse get through this important time.  It is science based, 
well researched, and the foundational science included in the plan is from peer-reviewed 
documents.  The Council believes this type of comprehensive, science-based management 
of predation needs to be incorporated in all aspects of ecosystem management while 
                                            
5 Letter from USDA NRCS Chief Jason A. Weller, to The Honorable Governor John Hickenlooper, 
Governor of Colorado and Chairman of the Western Governors’ Association; p 7. 
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improvements are made.  The chapter of our State Plan dealing with this issue has been 
attached to this document for your convenience. 
 In closing we would like to thank you for allowing us to comment on this 
important matter.  We look forward to working collaboratively in any way we can to 
avoid a listing.  Please don’t hesitate to contact me at any time. 
 
      Sincerely, 
 
 
 
      J.J. Goicoechea, Chairman 
      Nevada Sagebrush Ecosystem Council 
JG/tr 
Attachments-4 
c: file 

The Honorable Governor Brian Sandoval 
Ted Koch, State Director FWS 
Bi-State EOC 
Sagebrush Ecosystem Council Members 
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  7.3 Predation  1 

Predation is a natural factor operating on all sage-grouse populations.  Historically, given appropriate 2 
quality and quantity of habitat, sage-grouse populations have persisted despite naturally high levels of 3 
predation with which they evolved (Schroeder and Baydack 2001, Hagen 2011).  Prey species have 4 
evolved ways to avoid predation such as coloration that conceals them, behavioral adaptations, and 5 
specialized reproductive strategies.  Sage-grouse populations typically mitigate impacts of predation 6 
through cryptic nesting, increased chick production, re-nesting efforts, and response to annual habitat 7 
variation.  When population levels become depressed below a particular threshold, quantity and quality 8 
of habitat may be diminished, or predator populations may become abundant enough to serve as a 9 
limiting factor, the behaviors and life-history strategies of prey species may not be able to compensate 10 
for losses from predators depending on numerous factors influencing predator densities. These factors 11 
include: predator search efficiency, prey switching, and food subsidies (Cote and Sutherland 1997, 12 
Schroeder and Baydack 2001, Hagen 2011).  13 
 14 
Predator Species 15 

Predators can affect sage-grouse during various life stages in three ways:  1) nesting success, 2) survival 16 
of chicks during the first few weeks after hatch, and 3) annual survival of breeding age birds (juveniles 17 
and adults) (Schroeder and Baydack 2001).  Table 7-1 outlines potential predator species in Nevada that 18 
may influence each life stage.  19 
 20 

Table 7-1 Potential Sage-grouse Predator Species in Nevada 21 

 Life Stage 
Predator Species Nest Chick Juvenile and Adult 
American badger (Taxidea 
taxis) X  X 

Bobcat (Lynx rufus) X   
Coyote (Canus latrans) X  X 
Fox (Vulpes spp.) X   
Great Basin gopher snake 
(Pituophis catenifer)  X  

Raptors (Buteo spp., Aquila 
spp. Circus spp, etc.)   X 

Common raven (Corvus 
corax) X X  

Weasels (Mustela spp.) X X  
(Connelly et al. 2004, Coates et al. 2008, Lockyer et al. 2013)  22 
 23 
None of these predators depend on sage-grouse as their primary prey species. Many depend primarily 24 
on rodents or lagomorphs but will opportunistically consume sage-grouse, especially during specific life 25 
phases (e.g. badgers during the nesting season (Coates and Delehanty 2010). 26 
 27 
The common raven (Corvus corax) is identified as the most frequent predator during nesting season in 28 
sage-grouse predator studies conducted recently in the Great Basin (Coates et al. 2008, Lockyer et al. 29 
2013).  Raven populations have increased over 200 percent from 1992 to 2012 in both the Great Basin 30 
and in Nevada, based upon USGS Breeding Bird Survey results (Sauer et al. 2014).  Subsidized food 31 

http://en.wikipedia.org/wiki/Pituophis_catenifer_deserticola�
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sources such as landfills and road kill; elevated nest platforms provided by transmission lines; and 1 
landscape alterations such as transitions to annual grasses, can increase raven populations (Boarman 2 
2003, Boarman and Heinrich 1999, Webb et al. 2004).  Raven abundance is often tied to habitat quality, 3 
particularly in areas where recently burned areas abut unburned habitat (Howe et al. 2014, Coates et al., 4 
In Review).  Raven control has been shown to be an effective, short-term, tool during the early nesting 5 
season to gain increased survival through the nesting and early brood life cycle stages (Coates et al. 6 
2007) when ravens are the limiting factor affecting nest success. Long-term effects at the population 7 
level are still not understood.  8 
 9 
Given that ravens have been found to be increasing across the West and juvenile survival of ravens is 10 
tied to anthropogenic subsidies (Webb et al. 2004), localized lethal efforts are not likely to be successful 11 
in reducing state-wide populations (Webb et al. 2004).  Thus, effective raven management needs to also 12 
include efforts to reduce food, water, and nesting subsidies.  13 
 14 
Current State Predation Management Efforts for Sage-grouse 15 

The following presents information on the State of Nevada’s current predator control efforts to benefit 16 
sage-grouse populations.  17 
 18 
Predator control  19 
NDOW is partnered with USDA-APHIS-Wildlife Services for predator control focusing on carnivores 20 
(primarily badgers and coyotes) and ravens.  NDOW currently has a depredation permit from the FWS 21 
for 2,500 ravens.  Much of the take under this permit is conducted using poisoned eggs (hard-boiled 22 
chicken eggs that contain DRC-1339, an avicide).  Poisoned eggs are placed at specific leks for ravens as 23 
a means of limiting raven populations during the sage-grouse nesting season.  (See Appendix XX for 24 
additional details regarding FWS depredation permits for ravens.) 25 
 26 
Road kill removal  27 
In cooperation with NDOT, county road crews, USFWS, and UNR, NDOW has hired wildlife technicians to 28 
remove road carrion from three treatment areas in northern Nevada, in and around priority sage-grouse 29 
nesting habitat. 30 
 31 
Landfill management  32 
NDOW is working in cooperation with city and county municipalities, private entities, and the USFWS in 33 
Humboldt, Eureka, and Lander Counties to improve waste stream policies to minimize access by 34 
predator species and to increase the frequency of food waste and dead animal pit burials.  35 
 36 
Goals, Objectives, and Management Actions 37 

Goal 1: Reduce sage-grouse mortality due to predation where predation mortality is likely additive or is 38 
a limiting factor influencing sage-grouse populations.   39 

The following three objectives should be carried out concurrently as part of an integrated predator 40 
management plan. 41 

The management actions identified under Objective 1.1 should be carried out at the state-wide level, or 42 
at a more localized, targeted scale, as appropriate.  43 
 44 

Objective 1.1: Reduce anthropogenic subsidies to ravens, such as food sources (e.g. road kill, 45 
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landfills), and nesting substrates (e.g. power lines), especially cognizant in landscapes with 1 
heterogeneous land cover, such as burned and unburned areas. 2 

Management Action 1.1.1: Coordinate with NDOT and local governments to identify high 3 
density road kill areas to focus interagency road kill removal efforts.  Provide information to 4 
agency staff that explains the need for the effort and outlines disposal options and procedures.  5 

Management Action 1.1.2: Work with city and county governments to develop and adopt 6 
procedures that minimize availability of refuse in the urban interface that acts as food and water 7 
sources for predators.  8 

Management Action 1.1.3: At landfills and waste transfer facilities, work with Nevada Division 9 
of Environmental Protection and facility managers to develop and adopt procedures that 10 
eliminate food and water sources for predators.  11 

Management Action 1.1.4: Work with livestock owners, land managers, and regulatory 12 
authorities to develop and implement effective methods to reduce or eliminate exposed animal 13 
carcasses or other livestock by-products that may provide a food subsidy for predators. 14 

Management Action 1.1.5: Collaborate with and provide informational material to 15 
stakeholders, such as Nevada Association of Counties, League of Cities, sportsmen’s groups, 16 
Nevada Cattlemen’s Association, and the general public on raven subsidy issues; such as refuse 17 
in urban areas, livestock carcasses and by-products, and wildlife carcasses (coyote, squirrels, 18 
rabbits). 19 

Management Action 1.1.6: Research and develop management techniques to limit or reduce 20 
the availability of water subsidies to ravens.  This may be very challenging and will likely require 21 
new technologies and techniques given Nevada’s arid environment, distance between natural 22 
water sources, and the need for anthropogenic watering sites accessible to both livestock and 23 
wildlife.  24 

Management Action 1.1.7: Reduce and eliminate artificial hunting perches and nesting 25 
substrate for aerial predators (e.g., removal of non-operational fences and power lines, 26 
installation of anti-perch devices on existing and new power lines). 27 

Management Action 1.1.8: Encourage continued research in the development of more effective 28 
perching and nesting deterrent options.   29 

Management Action 1.1.9: Monitor the effects of efforts to reduce anthropogenic subsidies on 30 
raven populations and adapt management accordingly.  31 

Objectives 1.2 and 1.3 should be implemented in localized areas where predation has been identified as 32 
a limiting factor on sage-grouse population.  Use the “Process to Prioritize Integrated Predator 33 
Management Projects” (See Appendix XX) before engaging in Objectives 1.2 and 1.3. . 34 

 35 
Objective 1.2: Maintain or improve habitat integrity by increasing visual cover to reduce detection by 36 
predators or by reducing fragmentation to limit habitat for ravens.  37 

Management Action 1.2.1: Maintain a mosaic of shrub cover conditions with ≥20% sagebrush 38 
cover and ≥30 percent total shrub cover and decreasing opportunities for fires using pre-39 
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suppression strategies in nesting habitat to provide increase cover for nesting and escape (Gregg 1 
et al. 1994, Coates and Delehanty 2010).  2 

Management Action 1.2.2: Maintain residual grass cover in nesting habitat to provide increased 3 
cover for nesting and escape (Gregg et al. 1994, Gregg and Crawford 2009, Coates and 4 
Delehanty 2008).  This factor is more important if shrub cover is low. 5 

Management Action 1.2.3: Where appropriate, begin recovery of degraded sites to decrease 6 
edge of non-native annual grasses next to intact Core or Priority Management Areas and to 7 
reduce fragmentation. 8 
 9 
Management Action 1.2.4: Minimize disturbance activities near leks during lek season (i.e., 10 
when males are inattentive and most vulnerable to predation) and near nest sites during nesting 11 
season that may result in adults flushing off nests or away from young. (In this instance, 12 
disturbance activities are anything that may cause birds to flush such as startling noise 13 
[explosions], road traffic, human presence, etc.). Use seasonal restrictions on activities, when 14 
appropriate, to minimize disturbances.  15 
 16 

Objective 1.3: Conduct targeted predator control, based on monitoring and adaptive management.  17 

Management Action 1.3.1:  From the outcome of the Process to Prioritize Integrated Predator 18 
Management Projects (see below), establish a predator control program based on biological 19 
assessments appropriate to local conditions.  Conduct predator control to coincide with the life 20 
stage impacted by predation.  Program development needs to include specific goals and 21 
objectives and identification of triggers or endpoints for management practices.  Monitor pre- 22 
and post-treatment predator numbers or densities as appropriate, and effects of predator 23 
control on sage-grouse vital rates and adapt control strategies accordingly.   24 
 25 
Management Action 1.3.2:  When conducting raven control programs using DRC-1339, the 26 
following points should be evaluated:  27 

• The assumed ratio of number of ravens removed to baited eggs placed  28 
• Need for pre-baiting to accustom ravens to their presence 29 
• Length of time eggs should be left in the environment 30 
• Spacing of egg and number of eggs placed together  31 
• Consideration to implement treatment yearly, based on monitoring of raven population 32 

response  33 
• Treatment should be conducted early in sage-grouse incubation period (within the first 34 

40 days following  first average nest initiation for the season) to coincide with greatest 35 
raven predation period (Coates and Delehanty 2008, Lockyer 2013) 36 

[[This management action will be further fleshed out to provide a “how-to” guide based on best 37 
available science. Still to be developed.]Following objectives 1, then 2, then 3.] 38 

Management Action 1.3.3: Consider option to oil or addle eggs in nests of territorial ravens 39 
found on anthropogenic structures as part of raven control program, when appropriate.  40 

Management Action 1.3.4: Document success through a rigorous monitoring, analysis, and 41 
reporting of population responses to control efforts.  For raven control programs, if there is a 42 
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demonstrated benefit to sage-grouse via scientifically valid documentation, submit a request to 1 
USFWS for increased allowable take of ravens, assuming personnel availability from NDOW and 2 
Wildlife Services to appropriately identify locations and conduct work.  3 

 5 
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 1 

Appendix XX.  2 

Cooperation of State and Federal Agencies for Depredation Permits for Common Raven 3 

The USFWS can authorize depredation permits for the ‘take’ of common ravens, which are protected 4 
under the Migratory Bird Treaty Act.  Currently in the State of Nevada, there are permits that authorize 5 
the ‘take’ of approximately 5,000 ravens annually, which constitutes five percent of the estimated 6 
100,000 resident ravens (2003 estimate, Wildlife Services) in Nevada.  NDOW is authorized to take 2,500 7 
ravens; USDA-APHIS-Wildlife Services (WS) is authorized to take 1,500, and other private sources around 8 
1,000.  NDOW’s permit is specifically authorized for the protection of sage-grouse and other game 9 
species.  WS’ permit is authorized for the protection of livestock.  Other permits are authorized for the 10 
protection of property, public health and welfare (power companies, landfills, etc.).  The most recent 11 
population estimate for Nevada is 190,000 ravens (2013 estimate, WS).  This may potentially lead to an 12 
increase in permit allocations in the future if they can be justified 13 

WS is a federal agency that works cooperatively with the Nevada Department of Agriculture’s Division of 14 
Animal Industry.  Its primary objective is to protect livestock and farming interests from damage caused 15 
by predators or other nuisance species.  WS is authorized to perform their duties on federal land and 16 
may enter into agreements with state, tribal, county, or private landowners to conduct their business. 17 
Predator control is a major component of their duties.   18 

Specific to ravens, WS certified applicators are the only ones authorized by the EPA to either apply or 19 
directly supervise those applying the avicide DRC-1339 to execute the federal depredation permit 20 
authorized by the USFWS for the taking of migratory birds.   21 

Currently, WS and NDOW are working jointly to reduce raven densities with the aim to enhance sage-22 
grouse recruitment rates, which can be affected by raven predation of sage-grouse eggs and chicks.  23 
NDOW designates priority areas for treatment and WS treats hard-boiled chicken eggs with DRC-1339 24 
and places them within the priority areas.  Monitoring and data collection is done by both agencies as 25 
well as other partners to inform future implementation of the program and determine the efficacy of 26 
the protocols used. 27 

28 
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 1 

Appendix XX 2 

Process to Prioritize Integrated Predator Management Projects  3 

The following frame work will be used to prioritize where Objective 1.1, 1.2, and 1.3 are implemented 4 
across the state.   5 

Step 1: State level mapping for ravens and sage-grouse. This should be an ongoing process updated 6 
every few years.  7 

a. Contract with USGS to conduct landscape level modeling to estimate location of high raven 8 
occupancy (following methods for Raven Selection Probability Function (RSPF) as described in 9 
Coates et al., In Review).  10 
If funding is not available to conduct modeling, regional biologists would submit areas of 11 
concern for evaluation.  12 

b. Conduct modeling of sage-grouse nesting habitat  [[Methods still to be determined]] 13 
c. Intersect areas of raven concern with areas of sage-grouse nesting habitat. Select 5-15 sites to 14 

be evaluated at the site level.  15 

Step 2: Site level analysis. This step should be conducted annually.  16 

a. Conduct raven surveys at 5-15 sites identified during Step 1 following a selected raven survey 17 
protocol to determine raven densities.  18 

b. Evaluate sage-grouse demographic data, as available, to determine if nest success if a limiting 19 
factor.  Areas identified for potential raven removal should be prioritized for sage-grouse 20 
demographic data collection as feasible. 21 

c. Use information from the above two steps to identify 2-5 project sites for Integrated Predator 22 
Management around the State.  Sites that have identified nest success as limiting to the 23 
populations due to raven predation should be prioritized for treatment.  Sites that have greater 24 
than 0.46 ravens per km2 should be prioritized for treatment (Coates et al., In Review).  Exact 25 
number of project locations should be determined by number of raven take permits available, 26 
funding for projects, and personnel to carry out work. 27 

Once Prioritized Integrated Predator Management Project locations are identified, the following steps 28 
should be completed.  29 

1. Develop Integrated Predator Management Program for each project location.  30 
a. Develop anthropogenic subsidies control plan for project location following 31 

recommendations in Objective 1.  32 
b. Develop habitat integrity improvement plan for project location recommendations in 33 

Objective 2. 34 
c. Develop predator control plan for project location following recommendations in 35 

Objective 3. 36 
i. Develop treatment regime for project area 37 

1. Determine/set parameters of predator control area (where damage is 38 
occurring) 39 
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2. Determine/set parameters of predator control project timing (when 1 
resource is vulnerable) 2 

3. Establish species to be targeted and methods/techniques which are 3 
acceptable 4 

4. Determine what constitutes a “corrected” situation (when does project 5 
end, e.g. stop lethal control once raven density is below density 6 
thresholds or a lack of population response to actions is determined) 7 

ii. Establish predator monitoring regimes 8 
1. Pre-treatment monitoring of predator numbers (frequency, number & 9 

type). 10 
2. Treatment monitoring of predator numbers (frequency, number & 11 

type). 12 
3. Post-treatment monitoring of predator numbers (frequency, number & 13 

type). 14 
iii. Establish sage-grouse monitoring regimes 15 

1. Monitor sage-grouse population trends/demographic rates to 16 
determine effectiveness of predator control practices. 17 

 18 
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