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NEVADA ENERGY AND INFASTRUCTURE DEVELOPMENT STANDARDS TO CONSERVE GREATER SAGE-

GROUSE (Centrocercus urophasianus) POPULATIONS AND THEIR HABITATS        

 
I. Purpose and Need 
 
Given the nature of the shifting national energy policy, it is anticipated that energy developments 
ƴŀǘƛƻƴǿƛŘŜ ǿƛƭƭ ōŜŎƻƳŜ ƳƻǊŜ ǇǊƻƳƛƴŜƴǘΦ  bŜǾŀŘŀΩǎ ƎŜƻƎǊŀǇƘȅΣ ƎŜƻƭƻƎȅ ŀƴŘ ŎƭƛƳŀǘŜ ŀǊŜ ŦŀǾƻǊŀōƭŜ ƛƴ 
many locations for renewable energy development including wind, solar, geothermal, and biomass; 
ranking Nevada one of the top states for development of these resources. As of April 2009, the Nevada 
State Office of the Bureau of Land Management (BLM) had received and processed 41 separate wind 
energy applications, 68 solar applications and 361 geothermal leases. Wind resource areas in the 
western states include large portions of sagebrush steppe, the largest arid ecosystem in the U.S. Nevada 
ranked the highest among 11 western states in the number and area of right-of-way corridors (DOE 
2008). Nevada currently has relatively limited power transmission capabilities, and as a result, many 
prime locations for renewable energy development remain isolated from the existing power grid.  
Development of utility-scale transmission lines, such as the Southwest Intertie Project (SWIP), will 
provide a conduit for many wind based facilities, especially in eastern Nevada. Transmission of 
electricity will continue to be a major obstacle and the focus of federal and state efforts. The Nevada 
DƻǾŜǊƴƻǊΩǎ {ŀƎŜ-grouse Conservation Team (NGSCT) is supportive of renewable energy development in 
Nevada as a means to reduce the nationΩs reliance on fossil fuels and achieve the Nevada Renewable 
Energy Portfolio Standard of 20% produced from renewable sources by 2015.  
 
While renewable energy has significant emissions benefits compared to energy produced from fossil 
fuel, the NGSCT recognizes the need to consider the potential inadvertent environmental effects of 
energy development and its associated infrastructure on Greater sage-grouse (Centrocercus 
urophasianus; hereafter sage-grouse) in Nevada. This document focuses on renewable energy potential 
in Nevada, its overlap with sage-grouse habitat and recommended standards to both avoid and 
minimize impacts to sage-grouse populations and their habitat. These recommendations also apply to 
other types of energy development or resource extraction projects. 
 
Sage-grouse are of particular concern to energy development. Sage-grouse require extensive sagebrush 
habitat for survival and reproduction (Schroeder et al. 1999, Connelly et al. 2004). Since Euro-American 
settlement of western North America, sage-grouse range has declined substantially (Schroeder et al. 
2004) and population numbers have been reduced in many states (Connelly et al. 2004), including 
Nevada. Sage-grouse are thought to be an important management indicator species for the health of 
the sagebrush-steppe ecosystem based on their specific needs at different life-stages (Patterson 1952). 
Also, sage-grouse have been classified as an umbrella species (Rowland et al. 2006). This is because 
sage-grouse populations function at relatively large spatial scales and management of sage-grouse 
across a landscape benefits other species of conservation concern, particularly those that function at 
smaller spatial scales, which include pygmy rabbits (Brachylagus idahoensis) and sage sparrows 
(Amphispiza belli).  
 
Sage-grouse are broadly distributed throughout the northern two-thirds of Nevada, currently occupying 
an area from the northern portions of Nye and Lincoln Counties to the Idaho border in the eastern 
portion of the state. In the western portion of Nevada, sage-grouse are more sparsely distributed until 
northwestern Nevada, where populations are more robust and contiguous. In Nevada, sage-grouse 
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depend largely on several different types of sagebrush communities from more xeric sagebrush steppe 
valley bottoms and benches to mesic canyon and mountain meadow complexes. Dense conifer or 
pinyon (Pinus spp.) and juniper (Juniperus spp.) woodland forests, salt-desert shrub communities and 
the Mojave Desert ecosystem are essentially void of sage-grouse. Sage-grouse occupy habitats ranging 
from approximately 4,500 to >10,000 ft. in elevation in Nevada. 
 
Approximately 87% of Nevada is public land managed by the U.S. Department of Interior - Bureau of 
Land Management (BLM) and the U.S. Department of Agriculture - Forest Service (USFS).  Many energy 
developments, transmission corridors, and oil and gas leases are located on public lands within the 
range of sage-grouse.  In Nevada, non-renewable energy development is not as prominent as in other 
western states. However, there are a large and growing number of oil and gas leases primarily in central 
and eastern Nevada. New technology and rising oil and gas prices may also result in more domestic 
exploration and drilling. Although studies that evaluate the effects of renewable energy development on 
sage-grouse populations and their habitat are lacking, published research shows significant negative 
effects of full field energy development on sage-grouse (Lyon and Anderson 2003, Holloran 2005, 
Aldridge and Boyce 2007, Walker et al. 2007, Doherty et al. 2008). Many impacts are not well known and 
vary with each type of development (Stiver et al. 2006). In general, impacts associated with energy 
development in active sage-grouse habitat have included: 
 

 Avoidance behavior by grouse of lek sites and habitats that are near anthropogenic sites 
(Lyon and Anderson 2003, Hall and Haney 1997, Braun 1998, Holloran 2005); 

 Higher mortality rates of breeding sage-grouse in oil and gas fields (Holloran 2005, Kaiser 
2006, Aldridge and Boyce 2007); 

 Lower nest initiation rates and success (Hall and Haney 1997, Braun 1998); 

 Lower lek attendance of males (Ellis 1984, Hall and Haney 1997, Walker et al. 2007); 

 Population declines (Beck at al. 2006, Connelly et al. 2000); 

 Loss or degradation of critical habitat (Braun 1998, Connelly et al. 2000, Crawford et al. 
2004, Walker et al. 2007); 

 Increases in avian predator populations (Ellis 1984, Braun 1998); 

 Collisions with power lines and vehicles (Connelly et al. 2000); 

 Noise associated with wind turbine rotor blades that is thought to reduce lek attendance 
(Connelly et al. 2004); 

 Displacement of nests near overhead transmission lines (Braun et al. 2002). 
 
Even though one can consider oil or gas development to be very different because of extraction 
practices, there are several features common to both renewable and non-renewable energy 
developments. All developments require some form of road construction to deliver materials for 
construction and perform regular maintenance to facilities. These roads are often graded gravel dirt 
roads and are maintained periodically for easy access to the sites. Other smaller roads are developed for 
access to well pads, turbines or pipelines. Transmission lines must be built in order to power pumps, as 
is the case with oil and gas facilities, or harness power from wind turbines. Infrequently, these lines are 
buried if small enough, but cost often limits developers from using this practice. Additionally, fences are 
often erected to protect facilities such as turbines, well pads, or substations from vandalism. These 
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features all have the potential to directly, or indirectly, effect sage-grouse at multiple scales and over 
time.   
 
This document provides a recommended set of guidance standards that can be applied within the range 
of sage-grouse in Nevada. Analysis is provided in the document that focuses on renewable energy 
potential in Nevada and its overlap with sage-grouse habitats. The standards recommended in this 
document are based on the best available and most recent science pertaining to energy development 
and its effects on sage-grouse. Delineation of the more important habitats for sage-grouse in Nevada is 
essential to the effectiveness and application of the standards.  These standards suggest complete 
avoidance in certain situations, but also describe ways to minimize impacts to sage-grouse and their 
habitats in others. The standards will be adaptive and can be revised based on new peer reviewed 
research. This document will be incorporated in the First Edition of the Greater Sage-grouse 
Conservation Plan for Nevada and Eastern California as an appendix.  
 

A. Potential Effects of Energy Development 
 
1. Direct Effects of Energy Development 

 
a. Wind Energy Facilities ς Wind energy is currently one of the fastest growing sectors of 

the energy industry (Pasqualetti et al. 2004) and nation-wide development has lead to 
some unexpected environmental consequences (Morrison and Sinclair 2004). While 
wind power has substantial benefits of low greenhouse gas emissions and air pollution, 
there is a serious need to consider the potential adverse effects on wildlife populations 
and their habitat. The impacts of wind energy facilities on wildlife have largely been 
centered on those that are direct. These effects include changes in survival or 
reproduction, and movement patterns without an intermediate cause. For example, the 
most reported direct effects of bat and avian species, particularly raptors and 
passerines, are death of birds because of collision with turbines and other wind farm 
structures. This has been the most evident adverse effect associated with wind power 
development in the Altamont Pass area of California (Orloff and Flannery 1992). At this 
point in time, direct population level effects on bird or bat species have not been 
documented (OR Columbian Plateau Ecoregion Wind Energy Siting and Permitting 
Guidelines 2008). However, over time wind power-related avian mortality will likely 
contribute to cumulative collision mortality of birds in the United States (Johnson et al. 
2002). 
 
Aside from bats, raptors, and song birds, more recent concern has centered on the 
effects that utility-scale wind farms can have on lekking grouse species, particularly 
sage-grouse and greater and lesser prairie chickens. Population-level impacts on sage-
grouse and avoidance associated with energy development have been documented 
(Braun et al. 2002, Lyon and Anderson 2003, Holloran 2005, Kaiser 2006, Holloran et al. 
2007, Aldridge and Boyce 2007, Walker et al 2007, Doherty et al. 2008). Several 
documents suggest that tall structures are a threat to sage-grouse from a real (perches 
for avian predators) and perceived (grouse avoiding these structures) perspective (Ellis 
1984). Important habitat may also be directly replaced by wind turbines and influence 
movement patterns and fitness of grouse. Replacement of habitat with a tall structure 
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may lead to changes in daily movement, nest sites, and entire lek sites, shifting away 
from the structure. 
 
Although it may seem rather simple to assess direct habitat loss through totaling the 
acres disturbed by the construction of each turbine, road and substation, the zone of 
influence of these features is much more difficult to quantify. Comprehensive studies 
that identify this zone of influence on prairie grouse species are underway and, at this 
point in time, findings are limited. European studies that focused on passerine birds 
suggest that disturbance effects range from 75 m to as far as 800 m from turbines. 
Leddy et al. (1999) documented reduced densities of grassland-nesting birds on plots 
within 80 m of wind energy facilities compared to plots at distances greater than 180 m. 
{ƻƳŜ ǎǘǳŘƛŜǎ ƘŀǾŜ ŀƭǎƻ ŘƻŎǳƳŜƴǘŜŘ ŀ άǎƘŀŘƻǿ ŦƭƛŎƪŜǊέ ŜŦŦŜŎǘ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ 
shadow of spinning turbine blades on the ground (Nielson 2003; National Research 
Council 2007; Hewson 2008). These shadows can disturb prairie grouse that are 
sensitive to avian predation, possibly leading to avoidance. 
 
Infrastructure that is associated with renewable energy has substantial negative direct 
effects. For example, utility-scale wind farms consist of turbines that generate electrical 
energy by converting mechanical energy into electricity at a point source. Electricity is 
then bulk transferred through a power transmission network to substations, which will 
require a network of transmission lines with supporting tall, vertical structures. These 
linear rights of way that intersect sage-grouse habitat have the potential to adversely 
affect grouse populations to a much greater degree than the sum of point sources of 
wind turbines in a given area. Grouse fatality rates are greater because of collision with 
towers and power lines (Connelly et al. 2000). Also, overhead lines will displace nest 
locations of sage-grouse (Braun et al. 2002). During the construction phase, habitat is 
directly replaced along the linear rights of way by towers and lines. Additionally, 
avoidance behavior has been documented in closely related species such as greater 
(Tympanuchus cupido) and lesser (Tympanuchus pallidinctus) prairie chickens where 
habitats within 1 mile of power lines were avoided (Hagen et al. 2004). 
 
Infrastructure will also include the construction of roads to maintain transmission lines. 
In Wyoming, male sage-grouse showed decreased lek attendance rates in response to 
increased road traffic (Holloran 2005).  Lyon (2000) found that roads with light traffic (1-
12 vehicles/day) were correlated with less successful nesting by sage-grouse. Light 
traffic near leks may also reduce nest-initiation rates and increase distances female 
grouse move from leks during nest-site selection (Lyon and Anderson 2003). 
Additionally, roads are likely important vectors for exotic vegetation to invade and 
replace essential sage-grouse habitat.  This is a long-term change that is exacerbated by 
other developments on the landscape. 

 
b. Geothermal Facilities - In western Nevada, most geothermal resources do not overlap 

with sage-grouse habitat; however, the same pattern is not apparent in the central and 
eastern part of the State (Figure 4.8). Geothermal power, similar to solar, is generated 
at a point source converted to electricity and transported through a transmission line 
network. Therefore, the same direct, large-scale effects described for wind associated 
with the transfer of electricity from point sources can influence grouse and their habitat 
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in relation to geothermal sites. Anthropogenic noise pollution is thought to be an 
important detrimental factor that limits bird distributions and reduces reproductive 
success (Francis et al. 2009). An ongoing study conducted near Pinedale, Wyoming is 
comparing the effects of both drill and traffic noise to paired impact and control leks. 
Noise was played at a distance of 16 m from one side of treatment leks to simulate the 
noise level of drilling at 0.4 km (0.25 mi) (70 dbs [ҒррŘōŀ]). Male attendance was 
reduced substantially more at treatment leks than that of control leks. Drilling was 
associated with a 38% decline and vehicle noise was associated with a 75% decline 
(Blickley and Patricelli, In Prep.). During the construction phase, noise may be generated 
from construction of the well pads, transmission towers, and power plants coupled with 
the effects of traffic to and from the site. During the operation phase the majority of 
noise is generated from the cooling towers, the transformer, and the turbine-generator 
building. 

 
Although geothermal energy facilities often require less area than oil and gas facilities, 
they share a similar footprint in sagebrush ecosystems. Research in Montana and 
Wyoming in coal-bed methane natural gas (CBNG) and deep-well fields suggests that 
impacts to leks from energy development are discernable out to a minimum of 4 miles, 
and that some leks within this radius have been extirpated as a direct result of energy 
development (Holloran 2005, Walker et al. 2007). Additionally, females breeding on leks 
within 1.9 miles of natural gas development had lower nest initiation rates and nested 
farther from the lek compared to non-impacted individuals (Lyon and Anderson 2003), 
suggesting disturbance to leks influence females as well. 

 
c. Transmission Lines - Utility scale transmission lines have been hypothesized to 

negatively affect sage-grouse populations both directly and indirectly. Direct effects can 
include actual bird strikes with the wires to habitat disturbance from tower placement. 
The presence of tall structures, which sage-grouse may perceive as a threat and 
therefore avoid, is also a concern. Roads that are built or improved to construct and 
maintain the transmission line are also of concern as they may be utilized by the public, 
potentially increasing disturbance in otherwise pristine habitats, and may also act as 
vectors for cheatgrass establishment.  
 
Few studies have been conducted on the long-term effects of tall structures on sage-
grouse populations. A post-hoc study by Hall and Haney (1997) showed lower lek 
attendance at leks closer to transmission lines, but they were not able to account for 
other confounding factors. In Washington, the Washington Department of Fish and 
Wildlife (2008) determined ǘƘŀǘ фр҈ όмф ƻŦ нлύ ƭŜƪǎ ŘƻŎǳƳŜƴǘŜŘ ҖпΦт ƳƛƭŜǎ ƻŦ рлл ƪ± 
transmission lines are now unoccupied, whereas 59% (22 of 37) were unoccupied at 
distances >4.7 miles. Other recent studies have begun to use the presence of power 
lines as a covariate in statistical inference models. For example, in the Powder River 
Basin of northeastern Wyoming, Walker et al. (2007) found that lek persistence was 
negatively influenced by the proportion of transmission lines and CBNG development 
within 6.4 km of the lek (considered as two separate factors). 

 
d. Gas Pipelines ς There is very limited, if any, research regarding the direct and indirect 

effects of pipelines (natural gas and/or oil) on sage-grouse populations. Mapping of 
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natural gas and oil pipelines and applying buffers of 1-km and 3-km showed that 
approximately 4,749 km2 of sage-grouse habitat was potentially being influenced by 
these features range wide; however, this analysis also included well pads (Johnson et al. 
In Press). Pipelines are likely to have direct impacts to sage-grouse habitat, especially in 
the short-term, whereas if pipelines are buried, habitat will be lost until sagebrush 
recovery is realized. The issue here is within lower elevation Wyoming sagebrush and 
low sagebrush communities where recovery can take up to 100 years or may not be fully 
recovered at all. The indirect effects of pipelines may include a vector for the spread of 
invasive plant species such as cheatgrass and also influence predator-prey relationships 
in the vicinity of the pipeline that could ultimately influence sage-grouse.  
 
In an analysis conducted by Johnson et al. (In Press), researchers found that pipelines 
were most prevalent in the Wyoming Basin, with fewest in the northern Great Basin and 
Columbia Basin. However, a major pipeline (the Ruby Pipeline) is proposed across the 
northern tier of Nevada going through Elko, Humboldt and Washoe Counties. Johnson 
et al. (In Press) indicated that the length of a pipeline had effects in trends on lek counts 
and that slight declines were noted across all management zones once the length of the 
pipeline exceeded 6 km.  

 
e. Solar Facilities - According to the most recent Nevada Renewable Energy Projects Map 

developed by the BLM the majority of solar energy pending rights of way are located in 
Clark and southern Nye Counties. These areas are located outside of the range of sage-
grouse. If plans were developed to transport energy derived from utility-scale solar 
plants located in southern Nevada to northern areas of the state or Utah, then electrical 
transmission lines would likely impact sage-grouse habitats. Solar resource development 
is not likely to have effects to sage-grouse populations at this time. 

 
2. Indirect Effects of Energy Development 

 
Information on indirect effects of development of energy facilities and infrastructure is 
limited. These effects are potentially the most detrimental to sage-grouse populations over 
longer periods of time. Indirect effects are defined as effects in which the cause-effect 
relationship (e.g., between energy development and the ultimate effect on grouse vital 
rates) has intermediary effects, meaning that the path that one variables influences another 
is through an intervening variable (mediator). 
 
Tall structures (e.g., transmission towers) are thought to contribute indirectly to elevated 
predation rates on sage-grouse nests. This occurs when infrastructure is related to changes 
in predator composition. For example, common ravens (Corvus corax) are important 
predators of eggs (Coates et al. 2008) and raptors are predators of young and adult grouse 
(Schroeder et al. 1999). Tall structures provide artificial perches and nesting substrate for 
raptors and ravens (Knight and Kawashima 1993). Steenhof et al. (1993) found that raptors 
and common ravens (Corvus corax) began nesting on the support structures of a 372.5 mi. 
transmission line in southern Idaho and Oregon within one year after construction, and 
within 10 years of construction, 133 pairs of raptors and ravens were nesting on the support 
towers. Raven numbers have increased concomitantly with availability of tall anthropogenic 
structures (used for nesting) and road development (provide roadkill) (Boarman and 
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Heinrich  1999, Boarman et al. 2006). Elevated raven densities result in increased predation 
rates on sage-grouse eggs (Coates and Delehanty 2010). This high predation pressure on 
grouse nests can occur even when grouse populations are declining. Similarly, changes in 
raptor communities caused by increased infrastructure may affect vital rates of juvenile and 
adult grouse. 
 
In some cases, in order to mitigate anthropogenic subsidization of raven and raptor 
populations, transmission lines have been retrofitted or constructed with perch deterrent 
devices. The effectiveness of these devices is mixed. In a small study conducted by the 
.[aΩǎ YŜƳƳŜǊŜǊ CƛŜƭŘ hŦŦƛŎŜ ƛƴ ²ȅƻƳƛƴƎΣ ǊŜǎŜŀǊŎƘŜǊǎ ŦƻǳƴŘ ƴƻ ǊŀǇǘƻǊǎ ƻƴ ǎǘǊǳŎǘǳǊŜǎ ǿƛǘƘ 
perch deterrents whereas 159 raptors were documented perching on the control line (no 
deterrents) structures (Oles 2007). Somewhat contrary to this study, Lammers and Collopy 
(2005) found that deterrents reduced the probability of avian predators perching on the 
towers; however, avian predators overcame the deterrents to take advantage of the height 
of the towers where no other perches of similar height existed. The types of perch 
deterrents used in each of these studies were different and it is likely that one type may be 
more effective that the other. 

 
Additionally, linear rights of way are thought to influence grouse distribution, movement, 
and vital rates indirectly through changes in vegetation communities. For example, 
disturbance of roadsides and water runoff provide favorable habitat conditions for exotic 
annual grasses. In the Great Basin, cheatgrass (Bromus tectorum), which is an aggressive 
invasive annual grass, reproduction and growth are closely linked to roads and powerlines 
(Bradley and Mustard 2006). Cheatgrass invasion changes landscape composition by 
frequently replacing sagebrush and perennial grasses following wildfire or other 
disturbances. For example, areas dominated by cheatgrass often experience relatively 
larger, more frequent wildfires (5Ω!ƴǘƻƴƛƻ ŀƴŘ ±ƛǘƻǳǎŜƪ мффн), which is not beneficial to 
sage-grouse populations (Beck et al. 2009). Invasion of cheatgrass in areas of the Great 
Basin are associated with decreased fire return intervals from 60ï110 years to 3ï5 years, 
and some cheatgrass dominated sites are 500 times more likely to burn than those with 
sagebrush cover (Stewart and Hull 1949). Because mountain big sagebrush (Artemisia 
tridentate vaseyana) and Wyoming big sagebrush (A. T. wyomingensis) need 35ï120 years 
to recover following a burn (Baker 2006), once cheatgrass dominates an area the effects are 
usually irreversible. 
 
Indirect effects of energy development and infrastructure are often a result of cumulative 
effects. In other words, anthropogenic development may change habitat and predator 
composition and these stressors may interact with each other. Indirect effects are likely 
stronger than direct effects because they may cause irreversible long-term changes in 
sagebrush ecosystems. Therefore, large-scale vegetation and predator composition 
transitions result from anthropogenic stressors over longer time periods, and simply 
removing infrastructures will likely not diminish the long-term effects on grouse 
populations. 
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B. Insights from Non-renewable Energy Development: 
 
Our knowledge of the impacts that energy development has on sage-grouse populations is 
largely based on research in fossil fuel development (Naugle et al., In Press), which consist of 
coal bed natural gas (Walker et al. 2007, Doherty et al. 2008), deep gas (Lyon and Anderson 
2003, Holloran 2005), and oil extraction (Aldridge and Boyce 2007). Information that we have 
learned from oil and gas developments likely apply to issues regarding renewable energy 
sources because the associated activities and infrastructure are similar between these types of 
energy projects.  
 
There is mounting evidence suggesting that sage-grouse populations typically decline following 
non-renewable energy development (Braun 1986, Remington and Braun 1991, Braun et al. 
2002, Holloran 2005, Walker et al. 2007; Doherty et al. 2008). The impacts of energy 
development can be far reaching in terms of affecting seasonal ranges for sage-grouse and their 
interactions with those habitats, but specific evidence is well documented for lek abandonment, 
lek persistence, nest initiation, and survival rates. For many of these factors, the distance from 
development has been evaluated to determine how much of an effect it has on sage-grouse 
population performance. The effect of distance from development in the literature provides us 
with the best interim guidance until more in depth analyses are conducted. 
 
Lek attendance is perhaps the most studied response to non-renewable energy development 
and associated infrastructure. This is usually measured by conducting lek counts during the 
breeding season and using these values as an index to understand environmental factors that 
influence populations and temporal fluctuations in population size. Numbers of males observed 
on leks inside Coalbed Natural Gas (CBNG) fields within the Powder River Basin (PRB) of 
northeastern Wyoming were evaluated from 2001ï2005. Researchers found that lek count 
indices inside CBNG fields declined by 82% as opposed to a 12% decline outside of CBNG fields 

Also, only 38% of 26 leks inside of CBNG development remained active compared to 84% of 
250 leks outside of development (Walker et al. 2007). Research conducted in Wyoming and 
Montana indicates that oil and/or gas development exceeding approximately 1 well pad per 
square mile with associated infrastructure, results in calculable impacts on breeding 
populations, as measured by the number of male sage-grouse attending leks (Holloran 
2005, Naugle et al. 2006). In areas subject to full-field natural gas development, breeding 
populations of males on leks declined by an average of 51% compared to only a 3% decline 
at undisturbed leks (Holloran 2005).  
 
Other studies have described loss in fidelity to leks by male and female grouse in relation to 
natural gas development in beginning (Lyon 2000) and advanced phases (Holloran 2005) of 
development. For example, yearling males and females avoided attending leks as the distance 
to the gas development decreased (Lyon 2000). Also, drilling within 3.1 miles of a lek, road 
traffic, and well density were associated with a reduction in breeding males (Holloran 2005). 
Additional research from western Wyoming suggests that yearling males tend to avoid leks 
highly immersed in developing gas fields and, as distance from drilling rigs decreased, there 
was less recruitment (Kaiser 2006).  
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Lek persistence is not clearly defined, but can be considered as the amount of time that a 
lek is considered active. In terms of spatial evaluations, within the Powder River Basin (PRB), 

98% CBNG development within 2 miles of leks is projected to reduce the average 
probability of lek persistence from 87% to 5% (Walker et al. 2007). Lek persistence was 
negatively influenced by CBNG development and the proportion of power lines (considered 
as two separate factors) within 4 miles of the lek, as well as heavily traveled roads within 2 
miles of the lek (Walker et al. 2007).  

 
Few studies have investigated effects during the nesting and brood-rearing phases. In 
western Wyoming, disturbance from gas wells influenced distances that female grouse 
nested from leks and their initiation rates (Lyon and Anderson 2003). For example, 26% of 
female grouse at disturbed leks nested within 3 km of the lek of capture compared to 91% 
at undisturbed areas. In addition, nest initiation rates were 24% lower for females at 
disturbed leks. Also in Wyoming, females strongly avoided nesting in areas of high well 
density and had significantly lower survival rates than females in undeveloped areas and 
yearling females, in particular, avoided nesting within 950 m of the infrastructure of natural 
gas fields (Holloran 2005). Aldridge and Boyce (2007) provide evidence that chick mortality 
tended to occur in proximity to oil and gas development and along riparian habitats. In 
southeastern Alberta, the risk of chick mortality was 1.5 times higher for each additional 
well site visible within 1 km (0.6 mi) of brood rearing habitat (Aldridge and Boyce 2007).  

 
During the winter, sage-grouse survival is typically high. For example, over winter survival of 
adult males ranged from 85-90%, while this value for adult females ranged from 88-100% 
(Wik 2002). However, Moynahan et al. (2006) found that when winter conditions were 
severe, female survival decreased. Crucial wintering habitats can constitute a small part of 
the overall landscape (Beck 1977, Hupp and Braun 1989) and may only be used occasionally; 
however, that does not diminish their importance. Doherty et al. (2008) demonstrated that 
sage-grouse avoided otherwise suitable wintering habitats once they have been developed 
for energy production, even after timing and lek buffer stipulations had been applied. For 
this reason, increased levels of protection need to be considered in important winter 
habitats as well. 

 
C.  Rationale for Lek Buffer Zones: 

 
Buffered zones around sage-ƎǊƻǳǎŜ ƭŜƪǎ ǎƘƻǳƭŘ ōŜ ŘŜǎƛƎƴŀǘŜŘ ŀǎ άƴƻ ǎǳǊŦŀŎŜ ƻŎŎǳǇŀƴŎȅέ ŀǊŜŀǎ 
for multiple reasons. First, different factors of disturbance associated with anthropogenic 
development (e.g., noise pollution from drilling and vehicle traffic) had predictable adverse 
effects on lek attendance, which is the most studied response of breeding dynamics and relative 

population abundance. In a broad scale assessment, Johnson et al. (In Press) found that few 
leks weǊŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ р ƪƳ όҒо ƳƛƭŜǎύ ƻŦ ŘŜǾŜƭƻǇŜŘ ƭŀƴŘ ŀƴŘ ǘǊŜƴŘǎ ƛƴ ƳŀƭŜ ŀǘǘŜƴŘŀƴŎŜ 
were lower for those leks with more developed land within 5 km or 18 km. Furthermore, 
energy development within 2.4 mi (3.9 km) of a lek was associated with decreased male 
attendance (Walker et al. 2007).  
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Second, studies have shown that anthropogenic development had predictable adverse effects 
on lek persistence, which results in likely changes distribution of populations across the 
landscape. Results from responses in lek persistence reflect the lack of long-term tolerance of 

sage-grouse to development and disturbances. Walker et al. (2007) estimated the probability 
of lek persistence in fully-developed (defined as entire area outside the NSO buffer of 0.25 
miles, but within 4 miles) coal-bed natural gas fields within an average landscape in the PRB 
with different NSO buffers around leks. Buffer sizes of 0.25 mi., 0.5 mi., 0.6 mi., 1.0 mi., and 
2.0 mi. resulted in estimated lek persistence of 4%, 5%, 6%, 10% and 28% respectively. In 
the absence of CBNG development (>4 mi [6.4 km] from lek), lek persistence was estimated 
to average Ғур҈Φ  

 
Third, buffer zones encompass nesting habitat associated with these leks and the same 
explanatory factors for lek attendance negatively affect nest initiation rates and site selection, 
leading to lower population vital rates. Distances that female grouse will nest away from a lek 
vary between migratory and non-migratory populations. Braun et al. (1977) indicated that most 
females nest within 3.2 km of a lek; however, more recent research suggests that females nest 
further from leks than previously thought. Connelly et al. (In Press) found that the average 
ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ŀ ŦŜƳŀƭŜΩǎ ƴŜǎǘ ŀƴŘ ǘƘŜ ƴŜŀǊŜǎǘ ƭŜƪ ǿŀǎ мΦоï1.5 km in Idaho (Wakkinen et al. 
1992, Fischer 1994), 2.7 km in North Dakota (Herman-Brunson 2007), 2.8 km in Colorado 
(Petersen 1980), 4.9 km in Alberta (Aldridge 2005), and 5.1 km in Washington (Schroeder et al. 
1999). An analysis conducted by the Oregon Department of Fish and Wildlife showed that, of 
493 nest locations, 80% were within 3 miles of the nearest lek based on radio-telemetry data 
(ODFW 2009). Similarly, Holloran and Anderson (2005) found that sage-grouse nests are 
spatially associated with lek location within 3.1 miles in Wyoming. Research also shows that 
female sage-grouse show fidelity to specific nesting areas. For example, Berry and Eng (1985) 
found that the mean distance between successive nests for three female grouse was 552 m in 
Wyoming, while in the Big Desert of Idaho, Fischer et al. (1993) found a median distance 
between consecutive year nests of all females (n=22) was 740 m. These factors are important to 
consider when accounting for the effects that development and disturbance can have on nesting 
grouse as indicated above (Chapter 1, Section B). 

 

These points demonstrate the need to extend lek buffer zones beyond 2 miles; a figure 
previously used in many guidance documents. In Nevada, telemetry data collected over the 
past decade indicated that we have both non-migratory and migratory populations of sage-
ƎǊƻǳǎŜΦ ¢Ƙƛǎ ŎƻƳǇƭƛŎŀǘŜǎ ǘƘŜ ƛǎǎǳŜ ƻŦ ƘŀǾƛƴƎ ŀ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ƭŜƪ ōǳŦŦŜǊ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ǎǘŀǘŜΦ 
Also, a single population in a given area is not always either resident or migratory. Manville 
(2004) indicated that sage-grouse populations include both resident and migratory birds at the 

individual lek level based on a study conducted by F. Hall in Lassen County, CA, from 1998-
2001 (unpublished data). Specifically, 1-stage and 2-stage females were found present on 
each of 9 leks. Thus, additional protection area for known nesting habitat associated with 
migratory grouse should be adopted. 
 
The NGSCT has determined that a 3-mile (4.8-km) buffer is appropriate to help conserve the 
integrity of breeding habitat which would include the lek and nesting habitat for non-migratory 
populations. This is based on both the negative influences of development within a certain 
distance of a lek described above as well as the average distance that sage-grouse elect to nest 
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from the lek. .ŀǎŜŘ ƻƴ ǘƘŜ ŎǳƳǳƭŀǘƛǾŜ ǎŎƛŜƴǘƛŦƛŎ ŦƛƴŘƛƴƎǎ ǘƻ ŘŀǘŜΣ bD{/¢ ŜƴŎƻǳǊŀƎŜǎ ŀ άƴƻ 
ǎǳǊŦŀŎŜ ƻŎŎǳǇŀƴŎȅέ ōǳŦŦer of 3 miles be adopted for resident population of sage-grouse. For 
migratory populations, a 3-mile protection zone plus additional protections for known 
nesting habitat associated with those populations should be adopted. Consideration should 
also be given to the protection of movement corridors that sage-grouse utilize to move between 
seasonal habitats. These areas are difficult to identify without an appropriate sample of radio 
marked birds. The developments that pose the most significant threat to movement corridors 
are likely wind facilities and transmission lines.  
 
 

II. Supporting Documents 
 

A. bŜǾŀŘŀ DƻǾŜǊƴƻǊΩǎ 9ȄŜŎǳǘƛǾŜ hǊŘŜǊ 
 
On 26 September, 2008, Nevada Governor Jim Gibbons issued an Executive Order (EO) 
(Appendix A) declaring state policy to preserve and protect Greater Sage-grouse habitat.  The EO 
identified the loss of key habitats due to wildfire, human disturbance and development as major 
factors resulting in the decline of sage-grouse populations and their distribution across the 
state. As a resulǘΣ ǘƘŜ 9h ǎǘŀǘŜŘ ǘƘŀǘ άǘƘŜ ǇƻƭƛŎȅ ƻŦ ǘƘŜ {ǘŀǘŜ ƻŦ bŜǾŀŘŀ ƛǎ ǘƻ ǇǊŜǎŜǊǾŜ ŀƴŘ 
protect sage-grouse habitat wheneǾŜǊ ǇƻǎǎƛōƭŜΦέ ¢ƘŜ 9h ŦǳǊǘƘŜǊ stated ǘƘŀǘ άǘƘŜ bŜǾŀŘŀ 
Department of Wildlife shall continue to work with state and federal agencies and the 
interesǘŜŘ ǇǳōƭƛŎ ǘƻ Ŧǳƭƭȅ ƛƳǇƭŜƳŜƴǘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ ǘƘŜ нллп DƻǾŜǊƴƻǊΩǎ {ŀƎŜ-grouse 
tƭŀƴ ŀƴŘ ǳǇŘŀǘŜ ƪŜȅ ǎŜŎǘƛƻƴǎ ǿƘŜƴŜǾŜǊ ŀǇǇǊƻǇǊƛŀǘŜΦέ 

 
B. Western GovernorsΩ Association: Policy Resolution 07-01 

 
This Policy Resolution (Appendix B) addresses the protection of wildlife migration corridors and 
crucial wildlife habitat in the west. To summarize, the resolution recognizes several elements 
pertinent to this document: 
 
1. άΧ/ǊƛǘƛŎŀƭ ǿƛƭŘƭƛŦŜ ƳƛƎǊŀǘƛƻƴ ŎƻǊǊƛŘƻǊǎ ŀƴŘ ŎǊǳŎƛŀƭ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ Ƴŀƛƴǘŀƛƴ 
ŦƭƻǳǊƛǎƘƛƴƎ ǿƛƭŘƭƛŦŜ ǇƻǇǳƭŀǘƛƻƴǎΦέ 

2. άΧaƛƎǊŀǘƛƻƴ ŎƻǊǊƛŘƻǊǎ ŎǊƻǎǎ ŀƭƭ ǇƻƭƛǘƛŎŀƭ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ {ǘŀǘŜǎ ƴŜŜŘ ǘƻ ǇǊƻǘŜŎǘ ƳƛƎǊŀǘƛƻƴ 
ŎƻǊǊƛŘƻǊǎ ƻƴ ŦŜŘŜǊŀƭ ƭŀƴŘ ǘƘǊƻǳƎƘ ǾŀǊƛƻǳǎ ǎǘŀǘŜ ǇƭŀƴƴƛƴƎ ŘƻŎǳƳŜƴǘǎΦέ 

3. άbŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ ŘŜǾŜƭƻǇƳŜƴǘΣ ǳǊōŀƴ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀƴŘ ƳŀƛƴǘŜƴŀnce of the existing 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎ ƻŦ ǘƘŜ ²Ŝǎǘ ƛƳǇŀŎǘ ǿƛƭŘƭƛŦŜ ǎǇŜŎƛŜǎΣ ǘƘŜƛǊ Ƙŀōƛǘŀǘǎ ŀƴŘ ƳƛƎǊŀǘƛƻƴ ŎƻǊǊƛŘƻǊǎΧέ 

4. ά{ǘŀǘŜǎ ǇƻǎǎŜǎǎ ōǊƻŀŘ ǘǊǳǎǘŜŜΣ ǇƻƭƛŎŜ ǇƻǿŜǊǎ ŀƴŘ ǇǊƛƳŀŎȅ ƻǾŜǊ ŦƛǎƘ ŀƴŘ ǿƛƭŘƭƛŦŜ ǿƛǘƘƛƴ ǘƘŜƛǊ 
borders. With the exception of marine mammals, states retain concurrent jurisdiction even 
where Congress has directed specific federal authority of fish and wildlife species.έ 

 
Background contained within the resolution goes on to discuss issues centered around oil and 
gas development, particularly in regards to the issuance of categorical exclusion through Section 
390 Subpart B (3) of the Energy Policy Act of 2005. Largely, the subsequent policy statement of 
the resolution recommends that Congress amend this section to remove the categorical 
exclusion for NEPA reviews for exploration or development of oil and gas in wildlife corridors 
and crucial wildlife habitat on federal lands. The policy statement also goes on to recommend 
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ǘƘŀǘ άǘƘŜ ²ŜǎǘŜǊƴ {ǘŀǘŜǎΣ ǿƻǊƪƛƴƎ ƛƴ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ ǘƘŜ ŦŜŘŜǊŀƭ ƭŀƴŘ ƳŀƴŀƎŜƳŜnt agencies, 
Department of Defense, Western and National Association of Fish and Wildlife Agencies, the 
energy industry, and conservation groups should identify key wildlife migration corridors and 
crucial wildlife habitats in the West and make recommendations on needed policy options and 
tools for preserving those landscapes. This is one of the objectives of this guidance document. 

 
C. Western GovernorsΩ Association: Policy Resolution 08-12 

 
This Policy Resolution (Appendix C) broadly addresses sage-grouse and sagebrush conservation. 
The background provided in the document recognizes that sage-grouse are an important natural 
component of the sagebrush ecosystem and serve as one indicator of the overall health of this 
ecosystem in western North America. One of ǘƘŜ ŎƻƭƭŜŎǘƛǾŜ DƻǾŜǊƴƻǊΩǎ aŀƴŀƎŜƳŜƴǘ 5ƛǊŜŎǘƛǾŜǎ 
ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ ²ŜǎǘŜǊƴ DƻǾŜǊƴƻǊǎ !ǎǎƻŎƛŀǘƛƻƴ άǎƘŀƭƭ ŜƴƘŀƴŎŜ ŎƻƻǊŘƛƴŀǘƛƻƴ ƻŦ ŜŦŦƻǊǘǎ ŀŎǊƻǎǎ 
ǇƻƭƛǘƛŎŀƭ ōƻǳƴŘŀǊƛŜǎ ǘƻ ŀŎƘƛŜǾŜ ǎǘŀōƭŜ ŀƴŘ ƘŜŀƭǘƘȅ ǇƻǇǳƭŀǘƛƻƴǎέΦ 
 
 

III. Seasonal Sage-grouse Habitats in Nevada 
 
A. Breeding 

 
Sage-grouse lek sites are typically located in open sites within or adjacent to sagebrush 
dominated habitats (Connelly et al. In Press, Patterson 1952, Wakkinen et al. 1992). Vegetation 
characteristics, slope, aspect, distance to water and disturbance have been shown to play a role 
in the selection of lek sites. Nisbet et al. (1983) developed a lek suitability model based on slope 
(<10%), precipitation (>25 cm), distance to water source (<2 km), and predicted encroachment 
by pinyon (Pinus spp.) and/or juniper (Juniperus spp.) woodlands. In terms of area, leks varied in 
size from 0.04-4.0 ha, as determined in southeastern Idaho (Dalke et al. 1963, Klebenow 1973), 
to a much wider range of 0.25-16.0 ha as estimated in Wyoming (Scott 1942). 
 
There are currentlȅ мΣфлр ƭŜƪǎ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ bŜǾŀŘŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ²ƛƭŘƭƛŦŜΩǎ {ŀƎŜ-grouse 
Lek Database (Figure 3.1) composed of 939 Active, 605 Unknown, 237 Inactive and 124 Historic 
leks. The definitions (as set forth in the First Edition of the Greater Sage-grouse Conservation 
Plan for Nevada and Eastern California ς 2004) are as follows:  
 

Active ς a lek that had two or more birds present during at least one or more 
visitations in a given breeding season. Additionally, the lek must also have had two or 
more birds present during at least two years in a five-year period (Connelly et al. 
2003). 
 
Inactive ς a lek that has been surveyed three or more times during one breeding season with 
no birds detected during the visitations and no sign observed on the lek. If a lek is only visited 
once during a breeding season and was surveyed under adequate conditions and no birds 
were observed at the location during the current as well as the previous year and no sign was 
observed at the lek, then the lek can be classified as inactive. 
 
Unknown ς a lek that may not have had birds present during the last visitation, but could be 
considered viable due to the presence of sign at the lek. This designation could be especially 
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useful when weather conditions or observer arrival at a lek could be considered unsuitable to 
observe strutting behavior. The presence of a single strutting male would invoke the 
classification of the lek as unknown. A lek that was active in the previous year, but was 
inadequately sampled (as stated above) in the current year with no birds observed could also 
be classified as unknown.  
 
Historic ς a lek that has not had bird activity for twenty years or more and has been checked 
according to protocol at least intermittently. Another means of classifying a lek as historic is 
to photograph a lek location (field biologist) and determine if the habitat is suitable for 
normal courtship displays. For example, if a lek location lies in a monotypic stand of 
sagebrush that is three to four feet tall, then conditions are no longer suitable for lekking 
activity. 
 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ƪƴƻǿƴ ƭŜƪǎ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜΣ ŎƻƴǎƛŘŜǊŀǘƛƻƴ Ƴǳǎǘ ōŜ ƎǊŀƴǘŜŘ ŦƻǊ άǳƴŘƛǎŎƻǾŜǊŜŘέ 
leks as well. New lek locations are identified frequently across the landscape with increased 
survey effort. This seems to be more common in larger population areas with greater amounts 
of contiguous habitat as opposed to smaller population areas with limited habitat availability. 
 

B. Nesting 
 
The breeding, pre-laying and nesting habitats of non-migratory sage-grouse populations are 
often integrated, with the lek being the approximate center of their annual ranges (Eng and 
Schladweiler 1974). With regard to migratory populations of sage-grouse, nesting areas can be 
over 20 km from a particular lek (Autenrieth 1981, Wakkinen et al. 1992, Fischer 1994, Hanf et 
al. 1994, Lyon 2000). Nesting habitat normally includes a broad area dominated by sagebrush 
with horizontal and vertical structural diversity (Wakkinen 1990, Gregg 1991, Schroeder et al. 
1999, Connelly et al. 2000). Numerous studies have documented the propensity of female sage-
grouse to nest under sagebrush (Patterson 1952, Gill 1965, Wallestad and Pyrah 1974, Peterson 
1980, Drut et al. 1994a, Gregg et al. 1994, Dahlgren 2006).  
 
Structural characteristics of vegetation at sage-grouse nest sites vary, but often include larger 
bushes (Wakkinen 1990, Gregg 1991, Fischer 1994, Delong et al. 1995, Holloran 1995) with 
greater obstructing cover (Wakkinen 1990, Fischer 1994, Popham and Gutierrez 2003) than 
random sites. For example, Wallestad and Pyrah (1974) found taller average sagebrush heights 
(mean = 40.4 cm) occurred near nests compared to random locations (mean = 23.4 cm) in 
central Montana. Nest sites also consisted of higher total shrub canopy cover and taller live 
sagebrush than those sites at random locations in Wyoming (Holloran 1999, Lyon 2000, Slater 
2003). Multiple studies have reported that grouse select locations with taller live and residual 
grasses, more residual grass cover, and less bare ground than at random (Klebenow 1969, 
Wakkinen 1990, Sveum et al. 1998, Holloran 1999, Lyon 2000, Slater 2003). In Mono County, 
California, Kolada et al. (2009) found that canopy cover at nest sites (42.4 ± 1.3%) was greater 
than both random sites within 200m of nests (38.7 ± 1.5%) and within the approximate scale of 
home ranges (33.6 ± 1.6%). Furthermore, nest habitat features associated with higher rates of 
nest survival include sagebrush (Artemisia spp.) (Connelly et al. 1991), canopy cover (Gregg et al. 
1994), grass height (Gregg et al. 1994, Holloran et al. 2005), and understory cover (Gregg et al. 
1994, DeLong et al. 1995). A recent study in Nevada concluded that the relative importance of 
habitat characteristics is based on the predator community (Coates and Delehanty 2010). For 
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example, the probability of raven predation increases with reduced shrub canopy cover, and 
nests depredated by ravens differed in shrub canopy cover and understory visual obstruction 
than nests depredated by badgers. 
 
In Nevada, approximately 16 million acres of habitat within the range of Greater Sage-grouse 
has been designated as nesting habitat (Figure 3.2). In many portions of Nevada, particularly in 
the central and eastern portions of the State where many populations are migratory, nesting 
habitat is often located at mid to high elevation (mean = 1,951 m, range = 323-2893 m) and this 
area likely includes habitat that is integrated with adjacent brood rearing habitat. When 
evaluating all female sage-grouse locations in spring and early summer; elevations ranged 
between a low of 4,341 feet and a high of 9,493 feet.  

 
C. Brood Rearing 

 
Brood rearing habitats are those areas utilized by female sage-grouse while raising their broods 
from hatch until dispersal or transition to fall habitats. These habitats are often divided into the 
early and late brood rearing period. At relatively small spatial scales, habitat factors that are 
selected by brood-rearing sage-grouse include forb abundance (Klebenow and Gray 1968, Drut 
et al. 1994a, Sveum et al. 1998), sagebrush cover (Aldridge and Brigham 2002, Thompson et al. 
2006), grass cover (Thompson et al. 2006), and insect abundance (Klebenow and Gray 1968, 
Drut et al. 1994a, Thompson et al. 2006). In the Great Basin, grouse with broods selected areas 
with greater perennial forbs and higher richness of plant species (Casazza et al., In Press). Areas 
encroached by pinyon-juniper at larger spatial scales were avoided by grouse. Sage-grouse that 
use areas of greater perennial forbs with edges of upland meadows than what is available at 
random are more likely to succeed in raising their broods (Casazza et al., In Press). 

 
Studies have also evaluated brood-rearing habitat during the early and late stages of chick 
development. Early brood-rearing habitat is defined as sagebrush dominated habitat within the 
vicinity of the nest used by female sage-grouse with chicks up to 3 weeks following hatching 
(Connelly et al. 2000). In central Wyoming, Lyon (2000) found that early brood rearing areas 
were 0.2-5.0 km (mean = 1.1km) from the nest. Holloran (1999) found that early brood rearing 
habitats has less live sagebrush and total shrub canopy cover, more residual grass, total forb and 
total herbaceous cover relative to available habitats.  
 
Late brood-rearing habitats are those areas used by sage-grouse following the desiccation of 
herbaceous vegetation in sagebrush uplands (Klebenow and Gray 1968, Savage 1969, Fischer et 
al. 1996). Use of these habitats often coincides with a shift in the ŎƘƛŎƪΩǎ diet from insects to 
forbs (Patterson 1952, Klebenow and Gray 1968, Peterson 1970, Drut et al. 1994). The selection 
of late brood rearing habitat is predicated on many things, but more importantly, the amount of 
precipitation received during the late spring and early summer. Movements from the nesting 
habitat to summer habitat are highly variable across the range, but most frequently involve 
moving up in elevation, where forbs are more likely to remain throughout the summer (Martin 
1970, Wallestad 1971, Fischer et al. 1996, Hausleitner 2003). In Idaho, Klebenow and Gray 
(1968) found grouse moving as far as 8-24 km to summer ranges at higher elevations ranging 
ŦǊƻƳ мΣслл ǘƻ җнΣмрл ƳΦ 
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However, empirical findings of large-scale effects related to this encroachment are lacking. 
Additionally, knowledge of specific links between habitat decisions by brood rearing sage-grouse 
and the success of broods at different spatial scales would benefit our understanding of sage-
grouse ecology and refine management strategies (Garton et al. 2005, Aldridge and Boyce 
2008). 

 
The existing brood rearing habitat delineation encompasses approximately 28.4 million acres in 
Nevada (Figure 3.3). For much of Nevada, especially in the central and eastern portions of the 
state, brood rearing habitat typically occurs at higher elevations. These areas are more mesic 
than low elevation valley bottoms and sage-grouse take advantage of mountain meadows, 
springs and riparian areas. High elevation meadows, springs, riparian stringers and even ridges 
are highly utilized during the mid to late summer months in much of Nevada. In the 
northwestern portion of the state where relief gradients are not as great, the presence of in-tact 
meadows and springs, as well as the availability of adjacent sagebrush cover, becomes of utmost 
importance during this period.   

 
D. Winter 

 
Winter habitat is often broadly distributed within other seasonal ranges of sage-grouse; 
however, in some cases it can be entirely separate. Further, use may vary depending on winter 
severity. Big sagebrush (Artemisia tridentata) often dominates sage-grouse winter habitats; 
however, low sagebrush communities are also used during winter (Schroeder et al. 1999, 
Crawford et al. 2004). In Idaho, sage-grouse selected areas with greater canopy cover of 
Wyoming big sagebrush (A. t. wyomingensis) in stands containing taller shrubs when compared 
to random sites (Robertson 1991). Remington and Braun (1985) also found a preference 
towards Wyoming big sagebrush. In terms of scale, Doherty et al. (2008) found that individual 
sage-grouse selected winter habitats comprised of relatively large expanses (4 km2) of 
sagebrush-steppe.  
 
Approximately 25 million acres has been delineated as potential sage-grouse winter habitat in 
Nevada (Figure 3.4). Winter habitats in Nevada have diminished substantially over the last ten 
years due to wildfire. In an analysis conducted by the Nevada Department of Wildlife (Espinosa 
and Phenix 2008), approximately 2 million acres of sagebrush habitat types other than mountain 
big sagebrush burned from 1999-2007. These sagebrush habitat types, largely dominated by 
Wyoming big sagebrush and low or black sagebrush communities, are important winter habitats 
in Nevada and are the most difficult to recover due to low precipitation and invasive species 
competition. Oftentimes, in areas where recovery does not occur, the vegetation becomes 
dominated by annual grasses and weeds. 

 
 
IV. Potential Influence of Energy Development on Sage-grouse Populations in Nevada 

 

A. Wind Resources 
 
¢ƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ [ŀōƻǊŀǘƻǊȅ όbREL) 50 meter Wind 
Power map for Nevada was used as an overlay to determine the overlap of higher potential 
wind resources with sage-grouse habitats. The wind power estimates for the map were 
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produced by TrueWind Solutions using their Mesomap system and historical weather data. This 
map was validated with available surface data by NREL and wind energy meteorological 
consultants. Wind power classifications of 3 or greater were selected based on the assumption 
that these areas were most likely to experience development (see Table 1 for classification 
descriptions). In addition, a GIS database maintained by the BLM of existing wind energy rights 
of way was used to complete several different maps depicting the influence of potential future 
development on sage-grouse and important habitat designations. After wind power 
classifications 3 through 7 were depicted on the landscape, a 3-mile (4.8 km) buffer was placed 
around these features.  

 

Table 1. Wind Power Classifications from the U.S. Department of Energy National 
Renewable Energy Laboratory.  

 

 
Class Potential Density (W/m2) a Speed (m/s) a, b Speed (mph) a, b 
 
1 Poor 0ς100 0.0ς5.6 0.0ς12.5 
2 Marginal 200ς300 5.6ς6.4 12.5ς14.3 
3  Fair 300ς400 6.4ς7.1 14.3ς15.9 
4  Good 400ς500 7.1ς7.6 15.9ς17.0 
5  Excellent 500ς600 7.6ς8.1 17.0ς18.1 
6  Outstanding 600ς800 8.1ς8.9 18.1ς19.9 
7  Superb >800 >8.9 >19.9 
 
a  Measured at 50 m height from ground. 
b  Based on a Weibull k of 1.8 at 1500 m elevation. 

 
To determine potential impacts to breeding habitat, the Nevada Sage-grouse Lek (2008) GIS 
layer was intersected with the area of influence layer. Active leks within two miles of high 
potential wind resources were extracted. The reason for the three-mile buffer is to generally 
account for nesting habitat assumed to be in the vicinity of the lek location. This distance varies 
by region and level of disturbance. For example, Connelly et al. (2004) reported the following 
average distances between nests and the lek of capture: 2.7 km (n=22) in Montana (Wallestad 
and Pyrah 1974), 3.4 km (n=94) in Idaho (Fischer 1994), 4.0 km (n=101) in Colorado (Hausleitner 
2003), 4.6 km (n=36) in Idaho (Wakkinen et al. 1992) and 7.8 km (n=138) in Washington 
(Schroeder et al. 1999). Restricted areas were then added to the maps. These areas included 
National Conservation Areas, Wilderness, Wilderness Study Areas, Wildlife Management Areas 
(State) and Wildlife Refuges (Federal)Φ ¢ƘŜǎŜ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŎƻƳōƛƴŜŘ ŀƴŘ ŘŜŜƳŜŘ άǇǊƻǘŜŎǘŜŘέ 
ŀǊŜŀǎΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ ǿŀǎ ǳǎŜŘ ǘƻ ŜȄǘǊŀŎǘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ άǳƴǇǊƻǘŜŎǘŜŘέ ŀŎǘƛǾe leks within three 
miles of high potential wind resources and was also used to extract other important and 
unprotected seasonal habitats.  A total of 528 active leks, approximately 56%, were found to be 
within three miles of wind poweǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ җо όCƛƎǳǊŜ пΦм).  
 
To estimate potential influence of wind development on sage-grouse nesting habitat, we 
intersected the nesting habitat layer with the high potential wind resource areas (wind power 
classifications 3-тύΦ !ƎŀƛƴΣ άǇǊƻǘŜŎǘŜŘέ ŀǊŜŀǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŜȄǘǊŀŎǘ ǘƘƻǎŜ ŀǊŜŀǎ ǿƘŜǊŜ 
development was extremely unlikely or prohibited. This exercise revealed that, of the 
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approximately 16 million acres of nesting habitat identified, almost 8.54 million acres (53%) 
were within three miles of high potential wind resources and were considered unprotected by 
special land use designations such as wilderness or conservation areas (Figure 4.2).  
 
Brood rearing habitat seems to have the most potential to be affected by wind energy 
development in terms of overall area. A total of 15.82 million acres (56%) of brood rearing 
habitat is within three miles of high potential wind resources and is not currently protected by 
special land use designation (Figure 4.3). The presence of high potential wind resources and 
brood rearing habitat at higher elevations make this overlap rather obvious.  
 
Additionally, this exercise revealed that almost 14.2 million acres (56.8%) of winter habitat was 
within three miles of wind power classifications 3-7 and was considered unprotected by special 
land designation such as wilderness or wilderness study area (Figure 4.4).  
 
To assess imminent threats from wind energy, the most current (2009) BLM layer of wind 
energy rights of way was overlaid onto various sage-grouse habitats. There are a total of 52 (31 
authorized, 21 pending) wind energy rights of way within the range of sage-grouse distribution 
in Nevada. These features are expressed as sections of land. We buffered each right of way by 
three miles and intersected this layer with the sage-grouse lek layer to estimate the number of 
leks that will potentially be influenced. A total of 142 leks (78 active) are within a potential zone 
of influence if utility-scale wind development were to take place at all proposed sites (Figure 
4.5). It appears that the majority of impact would occur in the eastern portion of the state with 
particularly harmful impacts in the Wilson Creek/White Rock Mountain Range in Lincoln County, 
the Egan, Antelope and Cherry Creek Ranges in White Pine County and the Snake Mountains in 
Elko County. These areas have likely been targeted because of the northern and southern 

portions of the Southwest Intertie Project (SWIP transmission line).  
 

Buffered (three miles) wind energy rights of way (pending and authorized) were also used to 
determine the potential level of impact on sage-grouse nesting and winter habitat. Again, these 
are potential threats and not actually realized on the landscape currently. A total of 1.2 million 
acres of nesting habitat is within three miles of existing wind energy rights of way (Figure 4.6). 
This represents approximately 7.5% of the total delineated nesting habitat in Nevada. 
Additionally, there were 1.6 million acres of brood rearing habitat (6%) within the identified 
buffer of wind energy rights of way (Figure 4.7). Further, a total of 1.5 million acres of winter 
habitat was within three miles of existing wind energy right of ways (Figure 4.8). This also 
represents approximately 6% of total identified winter habitat. Although the potential impact 
from this sole source threat appears relatively small in terms of percentages, indirect and 
cumulative effects that lead to other sources of habitat loss and reduced vital rates are 
potentially significant. Additional stressors that interact with linear rights of way need further 
attention when assessing project-specific risk. 

 
Wind turbines do not appear to have significant impacts on direct mortality of sage-grouse by 
collision, unlike migrating raptors, waterfowl, neo-tropical migrant birds or bat species. 
However, it is important to understand that the infrastructure associated with transfer of 
electricity from wind farms throughout sage-grouse habitat to substations are a critical threat to 
sage-grouse populations and their habitat. This analysis may not adequately represent the 
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comprehensive impacts of wind energy, and likely is an underestimate of the total area of 
influence of wind development on sage-grouse habitat and populations. 

 
B.  Geothermal Resources 

 
The Great Basin is rich in geothermal resources. Two types of geothermal systems are 
ǊŜŎƻƎƴƛȊŜŘ ƛƴ ǘƘŜ DǊŜŀǘ .ŀǎƛƴ ƛƴŎƭǳŘƛƴƎ ƳŀƎƳŀǘƛŎΣ ǿƘƛŎƘ ƻŎŎǳǊǎ ŀƭƻƴƎ ǘƘŜ ōŀǎƛƴΩǎ ŜŘƎŜǎΣ ŀƴŘ 
extensional systems occurring throughout much of the Basin and Range province (Coolbaugh 
2008). More obvious geothermal resources are located near known hot springs; however, active 
faults and areas with thinner earth crusts also present opportunities for geothermal 
development. In the interior portions of the Great Basin, greater potential for geothermal 
resources exists in the Black Rock-Alvord trend of Nevada and Oregon, the Walker Lane fault, 
and the northwestern portion of the Great Basin.  
 
Geothermal resources were depicted by using the Geothermal Favorability map (Coolbaugh et 
al. 2005) and the most current lease information from the BLM. The Geothermal Favorability 
map (Figure 4.9) shows that most of the likely resource potential is within the western portion 
of Nevada with limited resources in the central and northeastern portion of the state.  
 
In November 2009, there were a total of 133 authorized geothermal leases located within the 
range of sage-grouse in Nevada. By placing a three mile buffer around these existing leases, we 
determined that 78 leks would potentially be affected by development (Figure 4.10). Of these, 
34 leks were classified as active, representing approximately 3.6% of the total active leks in 
Nevada. Further, there are certain locations where there is great concern over development 
because of leases that blanket lek complexes that include both nesting and brood rearing 
habitat. For example, central Lander County and north Independence Valley in Elko County 
(Figure 4.11) have leases or private property development rights where geothermal power plant 
development would likely negatively impact sage-grouse. Again, this only considers areas near 
the point of the geothermal source. The infrastructure from that point to tie the power into 
major transmission lines should be considered because these structures can affect sage-grouse 
leks and will likely have much greater quantity of anthropogenic structures than the geothermal 
sites themselves. 
 
Many of these leases may never be fully developed; however, currently these leases overlap as 
much as 911,639 acres of nesting habitat. This acreage was calculated by placing a three mile 
buffer around existing leases and then determining how much of this buffered area overlapped 
nesting habitat. This would affect approximately 5.7% of nesting habitat; however, this is subject 
to change if leases are withdrawn or increase in the future.  Approximately 1.7 million acres of 
both brood rearing and winter habitats were within three miles of existing geothermal leases 
representing 6.2% and 6.8% of the total area of these seasonal habitats respectively. As with 
wind, the significance of these habitat losses appear limited in certain locations; however, in 
combination with additional stressors, small incremental losses can be significant over the long 
term.  
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C. Transmission Lines (Existing and Identified Corridors) 
 
Transmission lines exist throughout the state and vary widely in size and capability. Many 
transmission lines are aligned with existing major travel routes including Interstate 80 and U.S. 
Highway 50. We depict both existing and proposed transmission lines to allow the reader to 
visualize the current overlap as well the potential influence of proposed lines within sage-grouse 
habitat (breeding). 
 
A complete, updated data layer for existing transmission lines was not able to be obtained 
because of national security reasons. Therefore, we utilized a 2003 layer of transmission lines in 
the northern two-thirds on Nevada. We placed a 3-mile buffer on all existing transmission lines 
and found a total of 318 leks within this area. Of these, 134 were classified as active (14.3% of 
total active leks in Nevada), 31 historic, 42 inactive and 109 were of unknown status (Figure 
4.12). A comprehensive retrospective analysis is warranted to attempt to determine effects 
from these lines; however, available data may be inconclusive.  
 
There are several proposed transmission corridors in various stages of planning within Nevada. 
When placing a 3-mile buffer on available centerline data for proposed transmission lines, we 
found that 71 active, 19 historic, 20 inactive and 75 unknown leks were within this area (Figure 
4.13). The most concerning proposed transmission line is the northern section of the Southwest 
Intertie Project (SWIP) in northern White Pine County and Elko County. 

 
  
V. Sage-grouse Habitat Categorizations 
 

Considering the current political climate and the goal of the nation to become more energy 
independent, we understand that renewable energy projects will occur on the landscape in Nevada 
and many other states. The most appropriate course of action, from our perspective, is to identify 
the most important sage-grouse habitats in Nevada and designate them as avoidance areas. In 
essence, this means that development opportunities emerge in habitats of lesser importance. 
Sections A-E below describes a set of sage-grouse habitat classifications and definitions set forth by 
the NGSCT. These habitat categorizations ŀǊŜ ōŀǎŜŘΣ ƛƴ ǇŀǊǘΣ ƻƴ άwŜǎǘƻǊŀǘƛƻƴ Iŀōƛǘŀǘǎέ ŀŘŀǇǘŜŘ ŦǊƻƳ 
Sather-Blair et al. (2000) as assessed and depicted during the local conservation planning efforts for 
Nevada. The 1st Edition of the Greater Sage-grouse Conservation Plan for Nevada and Eastern 
California (2004) identifies 5 habitat conditions (R-0, R-1, R-2, R-3, and R-4) and are generally 
described as follows: 

 

R-0 - Habitat areas with desired species composition that has sufficient, but not 
excessive, sagebrush canopy and sufficient grasses and forbs in the understory to 
provide adequate cover and forage to meet the seasonal needs of sage-grouse. 

 

R-1 - Habitat areas that currently lack sufficient sagebrush and are currently dominated 
by perennial grasses and forbs, yet have the potential to produce sagebrush plant 
communities with good understory composition of desired grasses and forbs. 
 
R-2 - Existing sagebrush habitat areas with insufficient desired grasses and forbs in the 
understory to meet seasonal needs of sage-grouse. 
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R-3 - Sagebrush habitat areas where pinyon-juniper encroachment has affected the 
potential to produce sagebrush plant communities that provide adequate cover and 
forage to meet the seasonal needs of sage-grouse. 
 
R-4 - Habitat areas that have the potential to produce sagebrush plant communities, but 
are currently dominated by annual grasses, annual forbs, or bare ground. 

 
It is important to note here that during the Nevada sage-grouse ŎƻƴǎŜǊǾŀǘƛƻƴ ǇƭŀƴƴƛƴƎ ŜŦŦƻǊǘΣ άƪŜȅ 
Ƙŀōƛǘŀǘ ŀǊŜŀǎέΣ ƻǊ ǘƘƻǎŜ ŀǊŜŀǎ ǘƘŀǘ ǿŜǊŜ άƎŜƴŜǊŀƭƭȅ ƭŀǊƎŜ-scale, intact sagebrush steppe areas that 
provide sage-ƎǊƻǳǎŜ Ƙŀōƛǘŀǘǎέ όSather-Blair et al. 2000) ǿŜǊŜ ƭŀōŜƭŜŘ ŀǎ άw-лέ ōŜŎŀǳǎŜ ƭƛǘǘƭŜ ǘƻ ƴƻ 
restoration was necessary for these habitats. 
 
A mapping effort is underway to depict the habitat categorizations (Sections A-E). One 
recommended approach to developing this map includes revising the existing R-value map for 
Nevada. Original R-value maps were developed from 2002-2004, but were not standardized across 
the range of sage-grouse in Nevada and habitat changes have occurred since the completion of this 
initial effort, largely due to wildfire events. Additionally, R-value maps were not completed for each 
one of the local conservation planning areas. Once this effort is completed the following layers can 
be utilized to help biologists more comprehensively identify habitat categories: 
 

1) Core habitat maps developed by the BLM ς Nevada State Office; 
2) Statewide Sage-grouse Telemetry database; 
3) Statewide Lek Database; and 
4) Seasonal habitat maps 

 
It is the intention of the NGSCT to complete mapping of habitat categorizations in 2010. The R-value 
maps should be updated every 5 years and habitat categorization revised as a result of this update. 
As technology improves with respect to remote imaging, the habitat categorization mapping 
product may undergo various alterations to more accurately classify habitats at an appropriate 
scale. (Pete should add language here as to developing a product using LandSat imagery and 
regionally acquired data.) 

   
A. Category 1 habitat ς (irreplaceable, limited and essential habitat) 

  
The lek itself and associated nesting habitat is categorized as essential and irreplaceable habitat. 
The interrelationships between the vegetal characteristics of a given area, female nest site 
selection, and movement patterns of the population that drive males to establish a lek in areas 
of female use is spatially and temporally dynamic and has yet to be successfully recreated 
(ODFW correspondence 2008). However, focusing solely on the lek location and a certain buffer 
around the lek does not always adequately represent those areas that are crucial to the long 
term survival of particular populations, especially those that are migratory. Several telemetry 
monitoring efforts, particularly in eastern Nevada, have shown that females will move up in 
elevation from the lek sites to more mesic habitats to both nest and raise their broods. These 
habitats should also be considered as Category 1 habitats that are essential and irreplaceable. 
Category 1 habitat often corresponds to the R-0 habitat definition (see definitions above). 
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B. Category 2 habitat ς (important, high quality habitat) 
 
Suitable and diverse winter habitats and high quality brood rearing habitats are critical to the 
long-term persistence of sage-grouse populations. Winter habitats are very important to sage-
grouse due in large part to their complete dependence on sagebrush during the late fall and 
winter months (Connelly et al. 2000). Depending on the year and the snowpack in a given area, 
winter habitats elevate in importance as snow accumulations rise. Because of the loss of 
sagebrush in Nevada over the last decade (approximately 2.6 million acres or 12% of available 
sage-grouse habitat), winter habitat is at a premium and depending on the particular Population 
Management Unit (PMU), could actually be considered essential and irreplaceable (see 
Tuscarora PMU plan). Considering this further, the loss of Wyoming big sagebrush over the last 
decade coupled with the long recovery period of 50-120 years (Baker 2006) for this species, a 
άƴƻ ƴŜǘ ƭƻǎǎέ ƻǊ άƴŜǘ ƛƴŎǊŜŀǎŜέ ǇƻƭƛŎȅ ǎƘƻǳƭŘ ōŜ ŀŘƻǇǘŜŘ ŦƻǊ ǘƘƛǎ ǎŜŀǎƻƴŀƭ ƘŀōƛǘŀǘΦ In Nevada, 
winter habitats are essentially comprised of mountain big sagebrush, Wyoming big sagebrush 
and/or low sagebrush communities. Plants within these communities are usually taller than at 
random sites (Connelly 1982, Schoenberg 1982). Also, sagebrush canopy cover is typically 
greater than 20% at wintering sites (Hanf et al. 1994, Eng and Schladweiler 1972, Homer et al. 
1993). High quality winter habitat may correspond to the R-2 habitat definition, but there are 
situations where important winter habitats could be nested within R-0 habitats as well.  

 
Brood rearing habitats are also a very important component of sage-grouse habitats. A mosaic 
of upland sagebrush vegetation intermixed with mountain meadows and spring systems 
compose brood rearing habitat. These habitat types are fairly limited in Nevada because of the 
dry climate exhibited throughout the majority of the Great Basin. These habitats have been 
impacted by improper livestock grazing practices (whether prior or current), overutilization by 
wild horses, and pinyon and juniper encroachment. Due to past and current perturbations to 
ǘƘŜǎŜ Ƙŀōƛǘŀǘ ǘȅǇŜǎΣ ŀ άƴƻ ƴŜǘ ƭƻǎǎέ ƻǊ άƴŜǘ ōŜƴŜŦƛǘέ ǇƻƭƛŎȅ ǎƘƻǳƭŘ ōŜ ŀŘƻǇǘŜŘ ŦƻǊ ǘƘƛǎ ǎŜŀǎƻƴŀƭ 
habitat type. In theory, high quality brood rearing habitat corresponds best to the R-0 habitat 
definition; however, there are instances where high quality brood rearing habitat could be 
nested within R-1 and R-2 habitat definitions.  

 
C. Category 3 habitat ς (important, medium quality habitat) 

 
These habitats are those that are not meeting their full potential due to any number of factors, 
but serve some benefit to sage-grouse populations. These habitats can serve as nesting, brood 
rearing, winter or transitional habitat, but are marginal. For the short-term, these habitats may 
only be of limited value on a seasonal basis, but could serve additional long-term values if 
certain habitat components (most importantly sagebrush) return to the site.  
 
Habitats within this Category could correspond to R-1, R-2 or R-3 habitat definitions. R-1 
habitats generally tend to be upper elevation sagebrush habitats, normally mountain big 
sagebrush communities that have recently burned. These areas are likely to return to a 
mountain big sagebrush community within 35-100 years (Baker 2006) and would then serve 
greater value to sage-grouse, but presently may only be of marginal value during the brood 
rearing period for example. R-2 habitats with ample sagebrush, but little understory exist at 
various elevation and topography types. These areas can often be treated with passive 
management techniques, which are recommended in xeric sagebrush communities that receive 
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Җмнέ ƻŦ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ tƛƴȅƻƴ ŀƴŘ ƧǳƴƛǇŜǊ ŜƴŎǊƻŀŎƘŜŘ ǎŀƎŜōǊǳǎƘ ƘŀōƛǘŀǘǎΣ ƻǊ R-3 habitats that 
have not crossed a threshold, may be of value to sage-grouse depending on the level of 
encroachment. These areas can be restored through a number of treatment techniques such as 
hand thinning, mechanical treatment using equipment or prescribed fire and certainly be of 
future value. 
 

D. Category 4 habitat ς (habitat with moderate potential to become essential or important) 
 
Habitats within this category currently contribute very little value to sage-grouse other than 
transitional range from one seasonal habitat to another or minimal foraging use. Habitats within 
this category that correspond to R-3 habitat definitions have not completely crossed a threshold 
where restoration efforts would be ineffective, but would be very expensive with secondary 
work needed to recover the understory. The cost/benefit ratio is too high to apply recovery 
efforts at this time. Similarly, habitats that correspond to the R-4 habitat definition may not 
have necessarily crossed the restoration threshold, but restoration would be very expensive and 
also require secondary or tertiary treatments to control invasive plant species post treatment. 
 

E. Category 5 habitat ς (habitat with low potential to become essential or important) 
 
This category, in essence, represents non-habitat at this time unless greater strides are made 
with respect to restoration techniques. In general, habitat is in such poor condition that 
restoration efforts would not be feasible or effective. Non-habitat can either be designated non-
habitat areas delineated within seasonal distribution maps or areas that have undergone 
substantial change and are not likely to recover. These areas could be lower elevation sagebrush 
habitats that have burned and are now annual grasslands dominated by various invasive weeds. 
Areas such as these are not likely to recover without substantial effort and expense. Other 
examples of habitat alteration that ŎƻǳƭŘ ǊŜƴŘŜǊ ŀƴ ŀǊŜŀ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ άƴƻƴ-Ƙŀōƛǘŀǘέ ƛƴŎƭǳŘŜ 
agricultural conversion, or cultivation, and urban/suburban development. Category 5 habitat 
could correspond to the R-3 or R-4 habitat definitions. These areas have little potential to 
produce sagebrush plant communities and are currently dominated by pinyon-juniper 
woodlands or annual grasses and forbs.  
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Standards and Best Management Practices for Energy Development and 
Associated Infrastructure 
 
VI. Exploration Phase ς Monitoring Equipment/Drilling Activity Placement 
 

During the exploration or testing phase of renewable energy projects, there are Best Management 
Practices (BMPs) that should be followed to adequately protect sage-grouse, especially during 
certain times of the year. The following set of BMPs have been taken from previously established 
guidelines and BMPs and adjusted to fit the needs of Nevada sage-grouse populations. These BMPs 
are subject to change as new information and research becomes available, but should be considered 
the standard until such time that new information justifies their revision. 

 
A. Wind Monitoring Standards 

 
Meteorological towers (MET towers) are often used to test and document wind speeds in a 
given area. These structures can be very tall (approximately 150 m or 500 ft. (www.sodar.com)) 
and have an extensive network of guy wires. The direct and indirect effects of placing MET 
towers in important sage-grouse habitats such as breeding and nesting habitat is not clearly 
understood. However, monitoring conducted in southeastern Idaho (Cotterel Mountain, Cassia 
County) from 2004-2006 showed a population decline after the construction of 8 MET towers 
while populations elsewhere in the area experienced stable population trends (Collins and 
Reynolds 2006 in Molvar 2008). Also, guy wires, like fences, have the capability to cause direct 
mortality on avian species. Gehring (2004) found that guyed communication towers caused 10 
times greater mortality than un-guyed communication towers. Some of the suspected indirect 
influences of constructing MET towers, especially multiple towers, involve potential changes in 
sage-grouse distribution and the perceived threat of a tall structure that is not a natural part of 
the landscape. Baseline data collection for temporary features prior to construction is not 
normally requested or required through the NEPA process; therefore, it is difficult to assess 
impacts to affected sage-grouse populations 
 
Many of the following BMPs are from the Bureau of Land Management-Instruction 
Memorandums (Number 2010-022 and OR-2008-014) and are supported by the NGSCT: 

 
1. The location of MET towers shall be avoided within 2 miles of an active lek unless they are 

situated out of the line of site of the lek (BLM IM 2010-022 and OR-2008-014) 
a. Known seasonal concentration areas (i.e. roost areas, brood rearing areas) should also 

be avoided unless they are out of the direct line of sight of the active lek or seasonal 
concentration area. 

b. Vehicle trips and human activity should be limited from 01 March through 15 May when 
traveling through known breeding and nesting habitat to construct wind monitoring 
facilities. 

2. To reduce the risk of collisions, avoid the use of guy wires for MET tower supports (BLM IM 
2010-022). 
a. Self supporting, non lattice, single pole MET towers are strongly recommended over use 

of towers requiring guy wires.  
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b. If guy wires are necessary, all wires should be marked with recommended bird deterrent 
devices (BLM IM 2010-022) όŜΦƎΦ ǎǇƛǊŀƭ ǾƛōǊŀǘƛƻƴ ŘŀƳǇŜǊΣ CƛǊŜCƭȅϰ ōƛǊŘ ŦƭƛƎƘǘ ŘƛǾŜǊǘŜǊύ.  

3. Avoid placement of MET towers within 0.6 miles (1 km) of springs, meadows or riparian 
corridors in identified brood rearing habitat1.  

4. The use of sonic detection and ranging systems (SODAR) are also recommended, especially 
in areas where a two mile active lek buffer cannot be avoided. These systems are used to 
remotely measure the vertical turbulence structure and the wind profile of the lower layer 
of the atmosphere. The advantages of SODAR systems include the elimination of 
construction involved with a tall tower and the time it takes to place one of these units. 

 
 

B. Geothermal Testing Standards 
 
Exploration for geothermal resources involves site evaluation and drilling. Drilling often requires 
access to remote sites via graded gravel dirt roads, unimproved roads or even two tracks. 
Depending on the type of sage-grouse habitat that this activity may be in will dictate the Best 
Management Practices for drilling. The following BMPs are recommended to minimize direct 
and indirect disturbance to sage-grouse: 

 
1. Avoid drilling and associated activities within 3 miles of an active sage-grouse lek whenever 

possible. 
2. If drilling within 3 miles of an active sage-grouse lek is unavoidable, conduct drilling activities 

from 15 July to 30 November to avoid disturbing sage-grouse during the breeding, nesting, 
early brood rearing, and winter periods.  
a. Temporary noise shields should be constructed around portions of the drilling rigs and 

used on standard construction equipment.  
3. Avoid drilling activities in identified winter habitat (even if outside a 3 mile radius from an 

active sage-grouse lek) from 01 December through 01 March to minimize disturbance to 
wintering sage-grouse2. 
a. In areas where winter and nesting habitat overlap and drilling cannot be avoided during 

the winter avoidance period (01 December through 01 March) then noise reduction 
abatement techniques (equipment) should be utilized to help minimize disturbance. 

4. Avoid drilling activities within 0.6 miles (1 km) of springs, meadows or riparian corridors in 
identified brood rearing habitat from 01 June through 01 September to avoid disturbance 
(access to water sources) during the brood rearing period1.  

 
 
 
 

                                                           
1 Aldridge and Boyce (2007) provide evidence that chick mortality tended to occur in proximity to oil and gas 

development and along riparian habitats. In southeastern Alberta, the risk of chick mortality was 1.5 times higher 
for each additional well site visible within 1 km (0.6 mi) of brood rearing habitat. 
2
 The rationale for avoiding winter habitat is partially explained in Doherty et al. (2008) where they found that 

sage-grouse avoided energy development in otherwise suitable habitats in winter. Additionally, winter habitat may 
be very limited as documented by Beck (1977) where 80% of winter use sites occurred in <7% of the area of the 
area of sagebrush available in northern Colorado. 
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VII. Standards to Avoid or Minimize Impacts to Sage-grouse (All Energy Developments) 
 
It is important to note here that some recommendations differ for non-migratory and migratory 
populations of sage-grouse. For the purposes of this document, non-migratory populations of sage-
grouse are those where the majority of individuals do not make long distance movements between 
or among seasonal ranges (individuals travel <10 km one way between seasonal ranges). Migratory 
populations are those in which a preponderance of individual grouse move җмл ƪƳ ƻƴŜ ǿŀȅ 
between seasonal ranges (derived from Connelly et al. 2000). 
 
A. Site Selection 

 
1. The NGSCT considers Category 1 habitats (leks and nesting habitat) irreplaceable and 

Category 2 habitats (quality winter and brood rearing habitats) critical to the long term 
persistence of sage-grouse populations. Energy or transmission development should be 
avoided within Category 1 and 2 sage-grouse habitats. 

2. Energy development is strongly discouraged from occurring in Category 3 habitats; however, 
if unavoidable, projects in these habitats should be situated to minimize impact through 
placement in the least suitable portion of habitat.  

3. Renewable energy developers are encouraged to pursue project development activities 
within Category 4 and 5 habitats within the range of sage-grouse in Nevada.  

4. Project proponents should focus on previously disturbed sites in high potential wind 
resource areas. These areas could be described as those with prior disturbances including, 
but not limited to, previously burned areas, dense pinyon and juniper woodlands, areas 
converted to agriculture and areas within existing linear rights of way (transmission 
corridors). 

5. If habitat categories have not been identified for a certain area, energy facilities and 
transmission lines should not be sited within 3 miles of the nearest active lek location for 
non-migratory populations3.  
a. To the greatest extent possible, energy developers should work closely with NDOW and 

pertinent federal agency biologists to determine important nesting, brood rearing and 
winter habitats and avoid those areas. 

6. Where populations of sage-grouse are considered migratory, energy facilities and 
transmission lines should not be sited within 3 miles of the nearest active lek location and 
should not be sited within the associated nesting habitat for that particular population. 
a. Consideration should also be given to movement corridors between breeding, nesting, 

brood-rearing or winter habitat. These movement corridors may not be well defined 
unless significant radio marking investigations have been conducted for a particular 
population. It is recommended that these investigations take place where project 
proponents are proposing developments in likely movement corridors for sage-grouse. 

7. No development should occur within a 0.6 mile (1 km) radius around seeps, springs and wet 
meadows within identified brood rearing habitats. 

                                                           
3
 Holloran (2005) found that natural gas development within 3 ς 5 km (approximately 2 - 3 miles) of active sage-

grouse leks led to dramatic declines in breeding populations. Walker et al. (2007) also found that coal-bed natural 
gas development within 0.8 km and 3.2 km had strong negative effects on sage-grouse and detected effects as far 
ŀǎ сΦп ƪƳΦ WƻƘƴǎƻƴ Ŝǘ ŀƭΦ όLƴ tǊŜǎǎύ ŦƻǳƴŘ ǘƘŀǘ ŦŜǿ ƭŜƪǎ ǿŜǊŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ р ƪƳ όҒо ƳƛƭŜǎύ ƻŦ developed land and 
trends in male attendance were lower for those leks with more developed land within 5 km or 18 km.   
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B. Pre-Development Planning and Survey Requirements (All Energy Related Developments) 

 
Each proposed energy facility requires some level of detailed individual evaluation. Unique 
habitat conditions can and do exist due to local variations in wildlife populations and movement 
patterns, habitats, area topography, facility design, and weather (Alberta Fish and Wildlife 
Division 2005). The level of pre-project planning and the need for certain surveys or monitoring 
depends on the seasonal habitat that the project is located in and the importance of the 
particular habitat. It is the intent of the NGSCT to complete mapping of habitat categorizations 
in 2010. The following are standards recommended by the NGSCT for pre-project planning and 
surveys: 

 
1. Identify the cover type of habitat and habitat category of proposed development by using R-

value classifications, current seasonal habitat delineations and previous telemetry 
information. These habitat types and categories should be determined on a site specific 
basis through consultation with NDOW.  

2. A remote assessment (utilizing GIS applications) of present habitat condition should be 
conducted. This assessment should include vegetative classification, seasonal habitat layers, 
aerial photos, fire polygons and other man-made structures on the landscape including 
transmission lines, roads or other anthropogenic features. 

3. If the project happens to occur in Category 1 or 2 habitats, a comprehensive monitoring plan 
should be developed and approved by NDOW that addresses demographics and seasonal 
movement patterns. The Western Agencies Sage and Columbian Sharp-tailed Grouse 
Technical Committee provides sound recommendations in their Interim Guidelines for 
Evaluating the Impacts of Energy Development (Appendix A). 

4. In Category 3 or 4 habitats, field investigations should be conducted by the applicant to 
determine the actual condition of the habitat and the approximate extent of use by sage-
grouse through consultation with NDOW. The potential for habitat improvement should be 
identified and a restoration or habitat enhancement plan should be developed. 

5. If a project is located in Category 5 habitats, surveys (radio-marking of individuals in 
adjacent sage-grouse populations or stratified random pellet counts) should be considered 
to determine if sage-grouse move through the area between seasonal habitat patches. If 
movement across the area is detected, then recommendations should be made to preserve 
movement patterns by grouse. 

 
C. Project Development (All Energy Related Developments) 

 
Through this guidance document, we hope to eliminate more direct impacts to sage-grouse 
populations through avoidance of Category 1 through 3 habitats. However, unless Greater Sage-
grouse habitats are afforded increased protection from federal land management agencies such 
as the BLM, it is likely that some form of renewable energy development will occur within these 
types of habitats. The NSGCT recognizes that there are projects in the advanced stages of 
permitting or development which have obtained final or near-final siting approvals from federal, 
state and/or private entities, and that the siting and/or mitigation commitments for such 
ǇǊƻƧŜŎǘǎ Ƴŀȅ ƴƻǘ ōŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǎƻƳŜ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ ²ƘŜǊŜ ǘƘƛǎ ƛǎ 
the case, and where the project has worked with federal and state agencies on matters relevant 
to wildlife prior to the release of this document, the NSGCT respects agreements that have 
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already been made with regard to siting and mitigation measures. We hope that project 
proponents in these situations can use the recommended guidance contained in this document 
to minimize the effects of development where possible. However, if sage-grouse are listed as a 
threatened or endangered species by the U.S. Fish and Wildlife Service in the future, then 
projects on federal lands would be subject to section 7 consultation. Prior agreements may be 
subject to further review. 
 
 It is important to note here that some recommendations differ for non-migratory and migratory 
populations of sage-grouse. For the purposes of this document, non-migratory populations of 
sage-grouse are those where the majority of individuals do not make long distance movements 
between or among seasonal ranges (individuals travel <10 km one way between seasonal 
ranges). Migratory populations are those in which a preponderance of individual grouse move 
җмл ƪƳ ƻƴŜ ǿŀȅ ōŜǘǿŜŜƴ seasonal ranges (derived from Connelly et al. 2000). If a project were 
approved in Category 1 through 3 habitats, the following represents guidelines suggested by the 
NGSCT: 

 
1. Where sage-grouse populations are non-migratory energy facilities should not be 

constructed within 3 miles of the nearest active lek site (see Chapter 1, Section C). 
2. Where populations of sage-grouse are considered migratory, energy facilities should not be 

constructed within 3 miles of the nearest active lek location and should not be sited within 
the associated nesting habitat for that particular population. 

3. If construction within 3 miles of an active sage-grouse lek is absolutely unavoidable, conduct 
construction activities from 15 July to 30 November to avoid disturbing sage-grouse during 
the breeding, nesting, early brood rearing and winter periods. 
a. If pumping stations are placed within 3 miles of an active lek, consideration should be 

given, and attempts made to place these features in an area where noise would least 
impact the actual lek using topography to help mask noise. 

4. Avoid practices that remove sagebrush cover in these habitat categories as they may be the 
most important areas to sage-grouse using these habitats. 

5. No development or infrastructure features should be placed within 0.6 miles (1 km) of 
identified late brood rearing habitats, especially meadow complexes and springs. These 
features can provide a competitive advantage for avian predators; therefore increasing 
sage-grouse mortality during a period when birds may be susceptible.  

6. A comprehensive monitoring plan approved by the Nevada Department of Wildlife will be 
required to monitor sage-grouse demographics, vital rates and movement patterns before, 
during and after the construction phase within Category 1 ς 3 habitats.  The Western 
Agencies Sage and Columbian Sharp-tailed Grouse Technical Committee provide sound 
recommendations in their Interim Guidelines for Evaluating the Impacts of Energy 
Development (Appendix D). 

7. Within Category 1-3 sage-grouse habitats, a company representative should be on site to 
oversee compliance during construction and provide environmental training to on-site 
personnel. This individual is responsible for overseeing compliance with all protective 
measures and coordination in accordance with the permitting authority and resource 
ŀƎŜƴŎƛŜǎ ǎƘƻǳƭŘ ƘŀǾŜ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ǘƻ ƛǎǎǳŜ ŀ άǎǘƻǇ ǿƻǊƪ ƻǊŘŜǊέ ƛŦ ŘŜŜƳŜŘ ƴŜŎŜǎǎŀǊȅΦ 

8. Human Activity (Daily Operations/Maintenance) 
a. Vehicle trips should be limited to those times that would least impact nesting or 

wintering grouse: 



 

  DƻǾŜǊƴƻǊΩǎ {ŀƎŜ-grouse Conservation Team 

Nevada Energy and Infrastructure Standards to Conserve Greater Sage-Grouse Page 28 of 58 

 

i. Vehicle trips should not occur on a regular basis within 3 miles of an active lek or in 
identified nesting habitats from 01 March through 15 May. 
1) If vehicle trips are required during the lekking period, vehicles should only be 

operated from 10:00 a.m. to 5:00 p.m. daily. 
ii. Public access to construction areas should be limited if construction activities are 

occurring from 01 March through 15 May. 
 

D. Associated Infrastructure (Transmission Lines, Road, Substations, Fences, etc.) 
 

The infrastructure associated with utility scale energy developments can potentially be as 
detrimental as the facility itself. Roads, transmission lines, substations, fences and vehicle traffic 
can all eliminate or create disturbance within sage-grouse habitats. Even though a wind 
generation facility or geothermal power plant may not be constructed in optimal sage-grouse 
habitats, it is likely that roads and/or transmission lines associated with the facility will be. The 
following guidelines apply to associated infrastructure: 
 
1. Transmission lines should not be sited within 3 miles of the nearest active lek location or in 

nesting habitat that occurs outside lek buffers. 
a. In instances where transmission line placement is within 3 miles of the nearest active lek 

location and cannot be avoided, apply standards 5-9 in this section.  
i. Attempt to place the line in the least suitable habitat within a 3 mile radius of the 

nearest active lek. 
ii. Consider placing the transmission line to the west of the nearest active lek so that 

avian predators are at a disadvantage (i.e., looking into the sun) in the early morning 
hours.  

2. Roads and below ground infrastructure (i.e. buried power lines, pipelines) should not be 
sited within 0.6 miles (1 km) of the nearest lek site. These features are a concern because 
their construction directly removes potential nesting habitat and act as vectors for invasive 
plant species establishment (e.g., cheatgrass). 

3. To the greatest extent practical, transmission lines should be placed near existing highway 
ŎƻǊǊƛŘƻǊǎ ŀǘ άƳƛƴƛƳǳƳ ǎŀŦŜ ŘƛǎǘŀƴŎŜǎέ ŘŜǎƛƎƴŀǘŜŘ ōȅ ǘƘŜ .[a ƻǊ ǇǊƻƧŜŎǘ ǇǊƻǇƻƴŜƴǘ ǘƻ 
reduce direct and indirect effects to sage-grouse. 

4. In all instances where structures are to be placed in sage-grouse habitat, especially nesting 
habitat, preliminary surveys should be conducted to identify sage-grouse nesting areas and 
all attempts should be made to avoid these areas. 

5. Structures should be constructed with the least amount of perching or nesting substrate 
possible by avoiding such things as external ladders and platforms. 

6. Use tubular tower designs with pointed tops rather than lattice designs. 
a. This should be applied as a standard design within the range of sage-grouse in Nevada 

regardless of habitat categorization. 
7. In addition to tubular towers, conventional perch and nesting deterrents should be utilized 

in adherence to the Migratory Bird Treaty Act. Perching and nest deterrents include: 
a. devices installed on support towers; 
b. actual physical maintenance through hazing; and/or 
c. physical removal of nest structures. 

8. Avoid removing sagebrush cover whenever feasible, especially in identified winter habitats. 
9. Avoid use of guy wires whenever possible. 
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a. In some circumstances, use of guy wires may facilitate tower design features which 
minimize perching and nest building (e.g. guyed V tubular tower). The overall benefit to 
sage-grouse of these designs is likely to compensate for any direct affect to sage-grouse 
from guy wire strikes; however, guy wires should be marked with devices (e.g. spiral 
vibration damper, FiǊŜCƭȅϰ ōƛǊŘ ŦƭƛƎƘǘ ŘƛǾŜǊǘŜǊ) to increase the visibility of the wires to 
avian species, thus minimizing strikes. 

10. To reduce the impact of new fences on sage-grouse, new fence proposals (including those 
for emergency stabilization and rehabilitation) should be carefully evaluated for sage-grouse 
collision risk (BLM IM 2010-022).  
a. In the process of prioritizing areas for flagging or marking fences, state wildlife agency 

personnel shall be consulted (BLM IM 2010-022). 
 

E.   Post Project Development 
 

1. Monitoring 
a. Within Category 1 through 3 sage-grouse habitats, a comprehensive monitoring plan will 

be required that addresses demographics, vital rates and seasonal movement patterns. 
The Western Agencies Sage and Columbian Sharp-tailed Grouse Technical Committee 
provide sound recommendations in their Interim Guidelines for Evaluating the Impacts 
of Energy Development (Appendix D). 

b. Information gained from monitoring can be used to help develop future mitigation 
measures. 

2. Noxious Weed Prevention 
a. Roads and the footprint of wind turbine pads, geothermal energy plants, and 

transmission lines should be monitored at least annually for any noxious weeds and, if 
found, treated with appropriate techniques. 

3. Noise Reduction 
a. Noise levels from geothermal facilities, oil and gas pumping stations or gas pipeline 

compressor stations should not exceed 55 decibels (dBa) at leks. Several noise muffling 
techniques and equipment are available.  

i. Noise mufflers should be installed at gas compressor stations; 
ii. Noise barriers should be installed around oil and gas pumping stations; 
iii. Temporary noise shields should be constructed around portions of the drilling rigs 

and used on standard construction equipment.  
4. Decommissioning 

a. Any roads that were built, primarily for construction only, should be decommissioned 
post construction to deter dispersed vehicle use within sagebrush habitats and the 
creation of new roads. 

i. Decommissioned roadways should be restored, to the greatest extent practicable, 
to the pre-existing vegetative condition. 

b. Developers should restore pathways of buried transmission lines or pathways to a 
desired vegetative condition. 
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VIII. Mitigation 
 
This section is meant to provide an initial set of options for mitigating energy or resource extraction 
projects. It is very difficult to establish universal guidance regarding mitigation because of the 
variation in value of certain sage-grouse habitats. For instance, two separate pieces of habitat may 
be labeled important nesting and brood rearing habitat, but both may have different value to sage-
grouse because one area historically and presently supports more sage-grouse. The First Edition of 
the Greater Sage-grouse Conservation Plan for Nevada and Eastern California, Local Area 
Conservation Plans for Sage-grouse and Nevada Sage-grouse Population Management Unit Plans 
should be referenced for further information regarding mitigation opportunities in certain locations. 

  
A. Minimization 

 
1. Minimize the human footprint within any sage-grouse habitats (post project disturbance 

avenues). 
a. Minimize the number of roads associated with the energy facility; 

i. Roads can act as vectors for invasive weed species dispersal. These features should 
be decommissioned and restored where use is no longer needed. In cases where 
use is required to maintain a facility, an aggressive weed management plan should 
be developed to minimize or eliminate invasive or noxious weed species; 

b. Avoid the use of fences associated with the facility; 
2. Minimize the size or the arrangement of the project; 
3. Place the project, and its associated infrastructure, in an area where it is least likely to affect 

sage-grouse movement. 
a. Areas could include an adjacent playa, pinyon-juniper woodland, or previously burned 

area. 
 

B. Restoration and Habitat Enhancement 
 

1. Category 1 and 2 habitats: 
a. Any development within Category 1 or 2 habitat should be mitigated on a 3 to 1 basis; 

meaning for every one acre within the project footprint ŀƴŘ άȊƻƴŜ ƻŦ ƛƴŦƭǳŜƴŎŜέ4 that is 
within this habitat category for sage-grouse, the proponent should restore or enhance 3 
acres of habitat either adjacent to the project, within the Population Management Unit 
that the project is located in, or within adjacent Category 3 habitats. 

b. If adjacent habitat is not available for restoration or enhancement purposes, then 
funding should be made available to a mitigation fund (see below) to restore or enhance 
habitat elsewhere. Approximate cost to restore a degraded acre of habitat is $600. The 
amount of funding requested to offset development impacts within Category 1 and 2 
habitats is 3 times the development area and zone of influence4. 

 

                                                           
4
 ! ǇǊƻƧŜŎǘΩǎ άȊƻƴŜ ƻŦ ƛƴŦƭǳŜƴŎŜέ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜŘ ƻƴ ŀ ŎŀǎŜ ōȅ ŎŀǎŜ ōŀǎƛǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƭŜǾŜƭ ƻŦ ŘƛǎǘǳǊōŀƴŎŜ 

that certain features of the project have on sage-grouse (e.g. noise, habitat removal, roads, amount of vehicle 
travel, etc.). ¢ƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ƻŦ ǘƘŜ άȊƻƴŜ ƻŦ ƛƴŦƭǳŜƴŎŜέ ǿƛǘƘ /ŀǘŜƎƻǊȅ м ŀƴŘ н ǎŀƎŜ-grouse habitat will be included 
as part of the area that is to be mitigated on a 3:1 basis. This process will be a cooperative process between the 
land management agency, the proponent and the Nevada Department of Wildlife. 



 

  DƻǾŜǊƴƻǊΩǎ {ŀƎŜ-grouse Conservation Team 

Nevada Energy and Infrastructure Standards to Conserve Greater Sage-Grouse Page 31 of 58 

 

2. Category 3 habitats: 
a. Same scenarios apply here as above, except the restored to developed ratio is 2 to 1. 
b. Consideration needs to be given to the potential proximity of Category 1 and 2 habitats. 

i. If Category 1 and 2 habitats are adjacent to the project facility and infrastructure, 
then additional mitigation may be requested to offset any impacts to that habitat 
due to infrastructure developments, disturbance or other indirect effects.    

3. Category 4 habitats: 
a. Within Category 4 habitats, mitigation should be based on the restoration potential of 

the site and current value to sage-grouse. Mitigation will only be required for the actual 
number of acres developed, not the potential zone of influence. 

i. If Category 4 habitat corresponds to R-3 habitat types, pinyonςjuniper removal 
through various methods may be requested. 

ii. If Category 4 habitat corresponds to R-4 habitats, some type of cheatgrass 
abatement or sagebrush seeding or planting may be appropriate. 

b. As in case 2b above, consideration needs to be given to the potential proximity of 
Category 1 and 2 habitats. 

i. If Category 1 and 2 habitats are adjacent to the project facility and infrastructure, 
then additional mitigation may be requested to offset any impacts to that habitat 
due to infrastructure developments, disturbance or indirect effects.    

4. Category 5 habitats: 
a. No mitigation will be required. These are areas where projects should be sited. 

5. Native plants or cultivars should be utilized to restore disturbed habitats or in other 
mitigation projects to the extent feasible. 

6. For any project in any habitat Category, a weed control plan should be developed to 
monitor for and treat noxious weeds. 
a. Control should not solely focus on the facility itself, but on any access roads and 

transmission lines built specifically for the project as well. 
 

C.  Mitigation Options 
 

1. Proponents should consider mitigation opportunities on private lands in proximity to project 
areas that have value as sage-grouse habitat. Some of these options could include 
conservation easements, candidate conservation agreements with assurances, habitat 
enhancement projects, etc., but depend on willing landowners. 

2. Proponents should consider retrofitting existing transmission lines that may be adjacent to a 
project with flight diverters or perch deterrents (to be determined by the size of the line and 
in coordination with transmission provider). 

 
D. Research 

 
Research that focuses on sage-grouse populations and their habitat in response to development 
are important components in a mitigation process to identify adverse impacts at different stages 
of development and at different spatial scales. Detecting informative temporal and spatial scales 
is essential to consider because scale can influence the strength of association between 
response by grouse and energy development to the extent that we understand how, when, and 
where development influences sage-grouse demographics, vital rates, space-use, and habitat 
relationships. With this information, it will be possible to help mitigate future adverse impacts 
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through careful siting decisions. Furthermore, in areas where negative effects have been 
identified, adaptive management strategies could be employed. 
 
Each energy development project where facilities or transmission lines are located in sage-
grouse habitats should support a monitoring program that focuses on activities that measure 
demographics, vital rates, habitat, and space-use by grouse in areas of development. Before the 
construction phase, energy personnel should collaborate with state and federal wildlife agency 
personnel to assess the needs for a monitoring program and explore opportunities to carry out 
the most appropriate program. Top priority should be given to those activities that will intersect 
Category 1 and 2 habitats or are within 5 miles of an active lek. 

 
Suggested primary activities of monitoring include: 
1. Point count survey on the number of sage-grouse at a sample of lek sites in the vicinity of 

the development 
2. Point count survey on raven and raptors in the vicinity of the development in areas where 

the development consist of tall structures 
3. Measuring characteristics of anthropogenic structures that raven and raptors build nests  
4. Point count survey on other sagebrush breeding birds in relation to development 
5. Radio-mark a subsample of grouse from lek sites in relation to development 

a. Frequently locate radio-marked grouse to identify patterns in movement 
b. Estimate survival of nests, chicks, juveniles, yearlings, and adult grouse 

6. Measure vegetation characteristics at and near areas of development 
7. Other monitoring activities may include vidoegraphy and morphometric measurements 

 
E. Mitigation Fund 

 
1. Project proponents may elect to pay a mitigation fee that would be placed into a soon to be 

developed Nevada Partners in Resource Conservation and Development (PRCD) program 
όά²ŀǊ ƻƴ /ƘŜŀǘƎǊŀǎǎέύΦ 
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Figure 3.1. Range of Greater sage-grouse in Nevada and the distribution of lek locations across the State. 


