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NEVADAENERGY AND INFASTRUCTURE DEVELOFMENIARDSO CONSERVEREATER SAGE
GROUSEZentrocercus urophasianuPOPULATIONSND THEIR HABITATS

I. Purpose and Need

Given the nature of the shifting national energy policy, it is anticipated #mergy developments
YIEGA2Y6ARS gAff 0S02YS Y2NB LINRPYAYySydo bSOl RI Q&
many locations for renewable energlevelopment including windsolar, geothermal, and biomagss
rankingNevada one of théop states fordevelopment ofthese resources. As of April 2009, the Nevada
State Office of the Bureau of Land Managem@itM)had received and processed 41 separatedvin
energy applications, 68 solar applications and 361 geothermal le&8e&l 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 thenber and area of righbvf-way corridors (DOE

2008). Nevada currently haselatively limied power transmission capabilitieand as a resultmany

prime locations for renewable energy development remain isolated from eRisting power grid.
Development 6 utility-scale transmission lines, such as the Southwest Intertie Project (SWlP)
provide a conduit for many wind based facilities, especially in eastern Nevadasmissionof
electricity will continue to be a major obstacle arkde focus of federbhand state effortsThe Nevada

D2 @S Ny 2-tidlse Chniservition TeafNGSCTip supporive of renewable energy development in
Nevadaas a means to reduce the nat@nreliance on fossil fuelBnd achieve the Nevada Renewable
Energy Portfolio Standard @0% produced from remeable 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 potdntidvertent environmental effects of
energy deelopment and its associated infrastructure on Greater sageuse (Centrocercus
urophasianushereafter sagegrouse in Nevada. This document focuses on renewable energy potential
in Nevada, its overlap with saggouse habitat and recommended standards hoth avoid and
minimize impacts to saggrouse populations and their habitat. These recommendations also apply to
other types of energy development or resource extraction projects.

Sagegrouse are of particular concern tmergy development. Saggouserequire extensivesagebrush
habitat for survival and reproduction (Schroeder et al. 1999, Connelly et al. 2Z0@2H.EureAmerican
settlement of western North Ameri¢caagegrouse range has declined substantially (Schroeder et al.
2004) and population rmabers have been reduced in many states (Connelly et al. 2004), including
Nevada.Sagegrouse are thought to be an important management indicator species for the health of
the sagebrusksteppe ecosystem based on their specific needs at differentiidges(Patterson 1952).
Also, sagagyrouse have been classified as an umbrella spe&esviand et al. 2006 This is because
sagegrouse populations function at relatively large spatial scales and management chjsape
across a landscape benefits other sigscof conservation concern, particularly those that function at
smaller spatial scales, which include pygmy rabbBsaglylagus idahoens)sand sage sparrows
(Amphispiza belli

Sagegrouse are broadly distributed throughout tm®rthern two-thirds of Nevada currently occupyng

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, s@geuse are more sparsely distributed until
northwestern Nevada, wher@opulations are more robusand contiguousIn Nevada, agegrouse
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depend largely on several different types of sagebrush communities rinone xeric sagebrush steppe
valley bottoms and benches to mesic canyon and mountain meadow complBeese coniferor
pinyon Pinus spp andjuniper (Juniperus sppwoodlandforests, sakdesert shrub communities and
the Mojave Desert ecosystem are essentially void of gagase.Sagegrouse occupy habitats ranging
from approximately4,500 to >10,000 ft. in elevation Nevada.

Approximately 87%of Nevada is public land managed by the U.S. Department of InteBareau of

Land Management (BLM) and the U.S. Department of Agricutoceest Service (USFS). Many energy
developments, transmission corridors, and aild gas leases atdecated on public lands within tl
range of saggrouse In Nevada, nofienewable energy development is not as prominent as in other
western states. However, there are a large and growing number of oil and gas leases primarilyah centr
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
sagegrouse populations and their habitat are lawi publishedresearch shows significant negative
effects of full field energy developmenbn sagegrouse (Lyon and Anderson 2003olloran 2005
Aldridge and Boyce 2007, Walker et al. 2007, Doherty et al.)20@y impacts are not well known and
vary wih each type of developmen{Stiver et al. 2006)ln general, impacts associated wigmergy
developmentin active saggrouse habitat have included:

e Avoidance behavioby grouse of lek siteand habitas that arenear anthropogenic sites
(Lyon and Andeos 2003, Hall and Haney 1997, Braun 1998, Holloran 2005)

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

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

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

¢ Populationdeclines (Beck at al. 2006, Connelly et al. 2000)

e Loss or degradation of critical habitat (Braun 1998, Connelly et al. 2000, Crawford et al.
2004, Walker eta2007)

e Increassin avian predator populations (Ellis 1984, Braun 1998)

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

¢ Noise associated with wind tuirte rotor blades that is thoughtio reduce lek attendance
(Connelly et al. 2004);

¢ Displacement of nestnear overhead transmission lines (Braairal.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-remewable enery
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 acceskdcsites. Gher smaller roads are developed for
access to well pads, turbines or pipelin@sansmission 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, thesaréines
buried if small enough, but cost often limits developers frosing this practice. Additionallyences 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 dirdgt or indirectly, effect saggrouse at multiple scales and over
time.

This docurent provides a recommendeskt of guidance standards that can be applied within the range

of sagegrouse in NevadaAnalysis is provided in the document that focuses onereable energy
potential in Nevada and its overlap with sag®use habitatsThe standards recommended in this
document are based on the best available and most recent science pertaining to energy development
and its effects on saggrouse. 2lineationof the more important habitats for saggrousein Nevadas
essential to the effectiveness and application of the standards. These stanslagdestcomplete
avoidance in certain situations, but also describe ways to minimize impacts tegsagge and thei
habitats in others The standardsvill be adaptive and can be revised based on new peer reviewed
research. This documenwill be incorporated in the First Edition of the Greater Sggmise
Conservation Plan for Nevada and Eastern California as an d@ppend

A. Potential Effects oEnergy Development
1. Direct Effectof Energy Development

a. Wind Energy Facilitieg Wind energy is currently one of the fastest growing sectors of
the energy industryRasqualetti et al. 20Q4and nationwide development has leath
some unexpected envanmental consequencegMorrison and Sinclair 2004While
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 pomdatio
and their habitat. The impacts of wind energy facilities on wildlife have largely been
centered on those thatare direct These effects includehanges insurvival or
reproduction and movement patterngithout an intermediate causd-or example, the
most reported direct effectsof bat and avian species, particularly raptors and
passerinesare death of birdsbecause ofcollision with turbines and other wind farm
structures Thishas 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 208). However, over time wind powaelated avian mortality will likely
contribute to cumulative collision mortality of birds in the United Statkshfison et al.
2002).

Aside from bats, raptors, and song birds, more recent concern has centered on the
effeds that utility-scale windfarms can have on lekkingrouse species, particularly
sagegrouse and greater and lesser prairie chickens. Populddiosl impacts on sage
grouse and avoidance associated with energy development have been documented
(Braun et & 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 sggmuise from a real (perches

for avian pedators) and perceived (grouse avoiding these dtnas) perspectig (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 stbstathe 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 underwayaarnhis

point in time, findings are limited. European studies that feed 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 grassiasting birds on plots
within 80 m of wind energy facilities compared to plots at disesgreater than 180 m.
{2YS aitdzRASa KI @S |fa2 R20dzySyaSR | GaKIR
shadow of spinning turbine blades onetlground Nielson 2003 National Research
Council 2007; Hewson 2008). These shadows can disturb prairie grouseartha
sensitive to avian predation, possibly leading to avoidance.

Infrastructure that is associated with renewable enel@ssubstantial negative direct
effects. For example, utilitgcale wind farms consist of turbines that generate electrical
energy ly 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 saggouse 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 oboolligh
towers and power lines (Connelly et al. 2000). Also, overhead lines will displace nest
locations of saggrouse (Braun et al. 2002). During the construction phase, habitat is
directly replaced along the linear rights of way by towers and lideddtionally,
avoidance behavior has been documented in closely related species such as greater
(Tympanuchus cupidoand lesser Tympanuchus pallidinctygrairie chickenswhere
habitats within 1 mile of power lines were avoidddiagen et al. 2004

Infrastructure will also include the construction of roads to maintain transmission lines.
In Wyoming, male saggrouse 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-ggagse. Light
traffic near leks may also reduce nésitiation rates and increase distances female
grouse move from leks during nesite selection (Lyon and Anderson 2003).
Additionaly, roads are likely important vectors for exotic vegetation to invade and
replace essential saggrouse habitat. This is a lotgrm change that is exacerbated by
other developments on the landscape.

b. Geothermal Facilities In western Nevada, most geahmal resources do not overlap
with sagegrouse habitat; however, the same pattern is not apparent in the central and
easten part of the State (Figure 4.8Geothermal power, similar to solar, is generated
at a point source converted to electricity andatispored through atransmission line
network. Therefore, the same direct, largeale 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 sitesAnthropogenic mise pllution is thought to bean
important detrimental factor that limits bird distributions and reduces reproductive
successHrancis et al. 2009An ongoingstudy conducted near Pinedale, Wyomiisg
compaing the effects of both drill and trdic noise to paired impact and control leks.
Noise was played at a distance of 16 m from one sideeatment leks to simulate the
noise level of drilling at 0.4 km (0.25 mi0(dbs[F p p B.dVlale attendancewas
reduced substantially more at treatment leks than that auintrol leks Drilling was
associated with 888% decline and/ehicle noise was associated with78% decline
(Blickley and Patricelli, In PrepDuring the constructin 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, thartsformer, and the turbingenerator
building.

Althoughgeothermal energy facilities often require less area tlodnand gas fadties,

they share a similar footprint in sagebrush ecosystems. Research in Montana and
Wyoming in coabed methane naturabas (CBNG) and deggll 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 &t 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 neimpacted individuals (Lyon and Anderson 2003),
suggesting disturbance to lekslirgnce females as well.

c. Transmission Lines Utility scale transmission lines have been hypothesized to
negatively affect saggrouse populations both directly and indirectly. Direct effects can
includeactual bird strikes with the wires thabitat distubance from tower placement.

The presence of tall structureswhich sagegrouse may perceive as a threat and
therefore avoid is also a concerrRoads that are built or improved to construct and
maintain the transmission line are also of concern as they Ipeaytilized by the public,
potentially increasing disturbance in otherwise pristine habitats, and may also act as
vectors for cheatgrass establishment.

Fewstudies have been conducted on the letegm effects of tall structures on sage
grouse population. A posthoc 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 factorsin Washington, the Washington Department of Fish and
Wildlife (2008) determinedi K 4  dp:z omdp 2F wnv fS1a& R20dzye
transmission lines are now unoccupied, whereas 59% (22 of 37) were unoccupied at
distances >4.7 mile®ther recent studies have begun to use the presence of power
lines as acovariate in statisticalinference 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 &wo separate factors).

d. Gas Pipelineg There is very limited, if any, research regarding the direct and indirect
effects of pipelines (natural gas and/or oil) on sageuse populations. Mapping of
D2 @S NY 2-fldiuse ConiseBv&tion Team
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natural gas and oil pipelineand applying buffers of -km and 3km showed that
approximately 4,749 kfof sagegrouse habitat was potentially being influenced by
these featuregange wide however, this analysis also included well péitshnson et al.

In Press)Pipelines are likely to have direct impacts égesgrouse habitat, especially in

the shortterm, whereas if pipelines are buried, habitat will be lost until sagebrush
recovery is realized. The issue here is within lower elevation Wyomindprsestpeand

low sagebrush communitieshere recovery can takeputo 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 prpdeyorelationships

in the vicinity of the pipeline that codlultimately influence saggrouse.

In an analysis conducted phnson et al(In Press)researchers found thatipelines

were most prevalent in the Wyoming Basin, with fewest in the northern GresinEand
Columbia BasirHowever, a major pipeline {e Ruby Pipeline) is proposadross 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 ass 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 andsouthern Nye Counties. These areas are located outside of the range ef sage
grouse. If plans were developed to transport energy derived from ustgle solar
plants located in southern Nevada to northern areas of the state or Utah, then electrical
transmission lines would likely impact sageouse habitats. Solar resource development
is not likely to have effects to saggouse populations at this time.

2. Indirect Effects of Energy Development

Information o indirect effects of development of energy flitiés and infrastructure is
limited. These effects are potentially the most detrimental to sggeuse populations over
longer periods of time. Indirect effects are defined as effects in which the esfimset
relationship (e.g., between energy developmeand 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.ransmission towersare thought to contribute ingtectly to elevated
predation rates on saggrouse nests. This occurs when infrastructure is related to changes
in predator composition.For example,common ravens Qorvus corgx are important
predators of eggsQoates et al. 20Q8&ndraptors are predatas of young and adult grouse
(Schroeder et al. 1999). Tall structures provédéficial perches and nesting substrate for
raptors and ravensknight and Kawashima 1990%teenhof et al. (1993) found that raptors
and common ravensgdorvus corgxbegan nestig on the support structures of a 372.5 mi.
transmission line in southern ldaho 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 incased concomitantly with availability of talnthropogenic
structures (usedfor nesting) and road development (provide roadkilBoarman and
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Heinrich 1999, Boarman et al. 200Hgpvated raven densities result imcreasedpredation

rates on saggrouseeggs(Coates and Delehanty 2010)his highpredation 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 gouse.

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 studyctathdby the

. aQa YSYYSNBNJ CASftR hFFAOS Ay 2@82YAy3ds NBa&S
perch deterrents whereas 159 raptors were documented perching on the contro(rime
deterrents)structures (Oles 2007). Somewhat contrary to this studymmers 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 #ds The types of perch
deterrents used in each of these studies were differandl it is likelythat one type may be
more effective that the other.

Additionally, linear rights of way are thought to influence grouse distribution, movement,
and vital ratesindirectly through changes in vegetation communities. For example,
disturbance of roadsides and water runoff provide favorable habitat conditions for exotic
annual grasses. In the Great Basiheatgrass Eromus tectorurjy which is anaggressive
invasiveannual grassreproduction and growth arelosely linked to roads and powerlines
(Bradley and Mustard 2006).Cheatgrass invasion changes landscape composition by
frequently replatng sagebrush and perennial grasses following wildfire or other
disturbances.For example, areas dominated by cheatgrass often experienltzividy
larger, more frequentwildfires 6 Q! y i 2y A2 | Y R which is datzBeSeficialvap i H
sagegrouse populations (Beck et al. 2009). Invasion of cheatgrass in areas of the Great
Basinare associated with decreased fire return intervals froni BID years to B5 years,

and some cheatgrass dominated sites are 500 times more likely to burn than those with
sagebrush coverStewart and Hull 1949)Because mountain big sagebrusArtemisia
tridentate vaseyanaand Wyoming big sagebrushA.(T. wyomingensisneed 35120 years

to recover following a burn (Baker 2006), once cheatgrass dominates an area the effects are
usually irreversible.

Indirect effects of energy development and infrastructae 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 smirreversible longerm changes in
sagebrush ecosystesn Therefore, largescale vegetation and predator composition
transitions result from anthropogenic stressors over longer time periods, and simply
removing infrastructures will likely not diminish théngterm effects on grouse
populations.
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B. Insightsfrom Nonrenewable Energy Development

Our knowledge of the impacts that energy development has on -gagese populations is
largely based on research in fossil fuel developmé&idugle et al., IPres$, 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 gaslevelopmentslikely apply to issues regarding renewable energy
sources because the associated activities and infrastructure are similar betivesa types of
energy projects

There is mounting evidence suggesting that sggrise populations typiclgl decline following
non-renewable energy development Braun 1986 ,Remington and Braun 199Braun et al.
2002 Holloran 2005, Walker et al. 2007; Doherty et al. 200B)e impacts of energy
development can be far reaching in terms of affecting seasonal ranges fogsagge andheir
interactions with those habitats, but specific evidence is well documented for lek abandonment,
lek persistencenestinitiation, and survival rates-or many of these factors, the distance from
development has been evaluated to determine how mudhan effect it ha on sagerouse
population performanceThe 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 respaioseonrenewable 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 tempordlttuations 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 20@D05. Researchers found that lek count
indices inside CBNG fisldleclined by 82% as opposed to a 12% decline outside of CBNG fields
Also, aly 38% of 26 leks inside of CBNG development remained active compared to 84% of
250 leks outside of development (Walker et al. 20@8search conducted in Wyoming and
Montana indcates 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 sggrise attending leks (Holloran
2005, Nagle et al. 2006)In areas subject to fufield 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 fidelib 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 deeased (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 persistencés not clearly defined, but can be considered as the amount of time that a
lek is considered active. In terms ggatial evaluationswithin 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 CBN@®wlopment 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 ambdirearing phasesin
western Wyoming,disturbance from gas wells influenced distances that female grouse
nested from leks and their initiation rates (Lyon and Ander2003) For example, 26% of
female grouse at disturbed lekested within 3 kn of the Bk of capture compared t81%

at undisturbed areasIn addition, st initiation rates were 24% loweor femaks at
disturbed leks.Also in Wyoming, females strongly avoided nesting in areas of high well
density and had significantly lower survival ratean females in undeveloped areas and
yearling females, in particular, avoided nesting within 950 m of the infrastructure of natural
gas fields (Holloran 2005Aldridge and Boyce (2007) provide evidence that chick mortality
tended to occur in proximity twil and gas development and along riparian habitats. In
southeastern Alberta, the risk of chick mortality was 1.5 tirhagher for each additional
well site visible within 1 km (0.6 mi) of brood rearing habitat (Aldridge and Boyce 2007).

During thewinter, sagegrouse survival is typically highor example, over winter survival of
adult males ranged from 880%, while this value for adult females ranged from188%

(Wik 2002). HoweverMoynahan et al. (2006) found thavhen winter conditionswere
sevee, female survivaldecreased Crucial wintering habitats can constitute a small part of
the overall landscapeBeck 1977, Hupp and Braun 19&ad may only be used occasionally;
however, that does not diminish their importancBoherty et al. (2008) demotrated that
sagegrouse avoided otherwise suitable wintering habitats once they have been developed
for energy production, even after timing and lek buffipulations had been appliedror

this reason, ioreased levels of protectiomeed to be consideredn important winter
habitatsas well

C. Rationale for Lek Buffer Zones

Buffered zones around sageNR dza S f S1a aKz2dzZ R 6S RSaA3aylradSR |
for multiple reasons. First, different factors of disturbance associated with anthespog
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 abundanceln a broad scale assessment, Johnsoalefln Press) found that few

lekswlNBE f 20F SR GgAGKAY p 1Y O0Fo YAftSauv 2F RSO
were lower for those leks with more developed land within 5 km or 18 kanthermore,

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 leksgstence reflect the lack of lorngrm tolerance of
sagegrouse to development and disturbanc&¥alker et al. (2007) estimated the probability

of lek persistence in fullgeveloped (defined as entire area outside the NSO buffer of 0.25
miles, but withind mileg coatbed 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% respdctiv

the absence of CBNG development (>4 mi [6.4 km] from lek), lek persistence was estimated
to averageF y pilz @

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 fengdeuse will nest away from a lek
vary between migratory and nemigratory 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 previouslyhought. Connelly et al. (In Pres§und that the average
RAAGFYOS 0SG6SSy I FSYI t S0Bn5ky Biadidho (WakRined & &l. Yy S NX
1992, Fischer 1994), 2.7 km in North Dakdter(manrBrunson 200), 2.8 km in Colorado
(Petersa 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 ontedéinetry data
(ODFW 2009). Similarly, Holloran and Anderson (2005) found thatgsagse nests are
spatially associated with lek location within 3.1 miles in Wyoming. Research also shows that
female sagegrouse show fidelity to specific nesting areas. For exangeery 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) 740m. These factors are importaid
consider when accounting for the effects that development and disturbance can have on nesting
grouse as indicated abovE€ljapter 1, &ction B).

These points demonstrate the need to extend lek buffer zones beyomdles; a figure

previously used in many guidance documemtsNevada, telemetry data collected over the

past decade indicated that we have both nomgratory and migratory populations of sage
IANRdzaSP® ¢KAa O2YLIX AOF{Sa KKIGSE Atas1dzSo &FT KNIGRY NI
Also, a single population in a given area is not always either resident or migr&tanyille
(2004)indicated that sagegrouse populations include both resident and migratory birds at the

individual lek level basednoa study conducted by F. Hall Lassen County, CA, from 1998

2001 (unpublished data). Specificallystage and Ztage females were found present on

each of 9 leks. Thus, additional protection area for known nesting habitat associated with
migratory graise should be adopted.

The NGSCT has determined that-miBe (4.8km) buffer is appropriate to help conserve the
integrity of breeding habitat which would include the lek and nesting habitat formaratory
populations. This is based on both the negatinfluences of development within a certain
distance of a lek described above as well as the average distance thagrsage elect to nest
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fromthelek.. &SR 2y GKS OdzydzZ | GABS AO0ASYOGAFAO FAY
Adz2NF I OS 2 O dzBImilebe adopiedzBrFesident population of sageuse. For

migratory populations, a -Bile protection zone plus additional protections for known

nesting habitat associated with those populations should be adopgBeahsideration should

also be gien to the protection of movement corridors that sageouse utilize to move between

seasonal habitats. These areas are difficult to identify without an appropriate sample of radio
marked birds.The developmentshat pose the most significant threat to mavent corridors

are likely wind facilities and transmission lines.

Il. Supporting Documents
A. bSOl R D2@SNYy2NRa 9ESOdziA dS hNRSNJ

On 26 September 2008, Nevada Governor Jim Gibbons issued an Executive Order (EO)
(Appendix Adeclaring state policy to presenamnd protect Greater Saggrouse habitat. The EO

identified the loss of key habitats due to wildfire, human disturbance and development as major

factors resultingin the declineof sagegrouse populationsand their distributionacross the

state. Asaresilz GKS 9h adGladSR GKIFIG adKS LRtAOE 2F |
protect sagegrouse habitat when@SNJ LI2 daAo0f S détated K& O h & FASNI K S &1
Department of Wildlife shall continue to work with state and federal agencies and the

interesi SR LJdz0f AO G2 FdzZ & AYLI SYSyld G(KS-ghBO2YYSYR
tfly FyR dzLJRFGS (S@& aSOGA2ya 6KSYS@SNI I LILINE LINR

B. Western Governor@Association: Policy Resolution 671
This Policy Resolutigi\ppendix Baddresses the protectioof wildlife migration corridors and

crucial wildlife habitat in the west. To summarizie resolution recognizeseveralelements
pertinent to this document

§

S YAINFrGA2Y O2NNAR2NAB | yR
FS LRLMZA I GA2y & de
2. aXaA3INI a R2NE ONRaa I ff L2t AGAOFE 03
O2 NNA R2 NE& y RSN}t fFyR GKNRdAAK @I NAR2dza aid
3. bl Gdz2NI f NB&a2dz2NOS RS@St 2 LIYSy (inte oflZtid exigtingR S @St 2
AYVFNF a0NHzZOGdzNBa 2F GKS 2Said AYLI OG oAt REATFS
4, a{GrGSa 1L)2aasSaa oNRFR UGNHzaGSS>: LRftAOS LRsSNA
borders. With the exception of marine mammalsatss retain concurrent jurisdiction even
where Congress has directed specific federal authority of fish and wildlife sigecies.
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Background contained within the resolution goes on to discuss issues centered around oil and
gas development, particularly ingards to the issuance of categorical exclusion through Section
390 Subpart B (3) of thenergy Policy Act of 200kargely, the subsequent policy statement of

the resolution recommends that Congress amend this section to remove the categorical
exclusion fo NEPA reviews for exploration or development of oil and gas in wildlife corridors
and crucial wildlife hakat on federal lands. fle policy statement also goes on to recommend
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GKFG 60KS 28308NY {GFG8as 62Nl AY3 ritygencitsNI v S NE |
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 recommeimnaiag on needed policy options and

tools for preserving thoskndscapes. This one of the objectives of thguidancedocument.

C. Western Governor@Association:; Policy Resolution B2

This Policy Resolutiomgpendix ¢ broadly addresses saggouse ad sagebrush conservation.

The background provided in the document recognizes that-gmgese 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. OnefioK S 02 f f SO A @S D2JSNYy2NRa a
adldSa GKIG GKS 2SaiSNYy D2OSNYy2NE ! aa20AlGA2Yy
L2t AGAOFE 02dzy RIFNAS& G2 | OKAS@GS adlrofS FyR KSI

lll. Seasonal Saggrouse Habitats in Nevada
A. Breeding

Sagegrouse leksites are typically located impen sites within or adjacent to sagebrush
dominated habitats Connelly et alln PressPatterson 1952, Wakkinen et al. 1992). Vegetat
characteristicsslope, aspect, distance to water and disturbahege been shown telay a role
in the selection of lek sitedlisbet et al. (1983)eveloped a lek suitability model based on slope
(<10%), precipitation (>25 cm), distance to water source (<2 km), and predictezhehorent
by pinyon (Pinus spp.) and/@miper (Juniperus spp.) woodlanda.terms of area, leks varied
size from 0.044.0 ha, as determined in southeastern IdahDdlke et al1963, Klebenow 1973)
to a much wider range of 0.286.0 ha as estimated in Wyomin&¢ott 1942).

Therearecurrend mMX pnp € S1 & R20dzYSYyGdSR Ay UK@ouseSOI RI
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-§agse Corervation

Plan for Nevada and Eastern Californ2004) are as follows:

Active ¢ 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 preset during at least two years in a fiyear period (Connelly et al.
2003).

Inactive¢ 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 lely igsited

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¢ 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 coalddnsidered 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 cursezar with no birds observed could also

be classified as unknown.

Historic¢ 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 i
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 longéakle for lekking
activity.

LY RRAGAZY G2 1y2sy £S14a48 ad RSaAaONAOSR | 020S>s
leks as well. New lek locations are identified frequently across the landscape with increased
survey effort. This seems to be mozemmon in larger population areas with greater amounts

of contiguous habitat as opposed to smaller populamaaswith limited habitat availability.

B. Nesting

The breeding, préaying and nesting habitatef nonmigratory sagegrouse populationsare

often integrated with the lek being the approximate center dfieir annual ranges (Eng and
Schladweiler 1974)Nith regard to migratory populations of sageouse, nestin@reas can be

over 20 kmfrom a particular lek (Autenrieth 1981, Wakkinen et al. 199&;Her 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. 2000Numerous studies hae documented the propensity of female sage
grouse to nest under sagebrushdtterson 1952, Gill 1965, Wallestad and Pyrah 1B@ferson
1980,Drut et al. 1994a, Gregg et al. 1994, Dahlgren 2006).

Structural characteristicef vegetationat sagegrousenest sites varybut often includelarger
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, Wallestadd Pyrah (1974) found taller average sagebrush heights
(mean =40.4 cm) occurred near nests compared to random locatigngean = 23.4 cmin
central Montana.Nest sites also consisted ofgher total shrub canopy cover and taller live
sagebrushthan thosesites atrandom locationsin 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, v&um et al. 1998Holloran 1999, Lyon 2000, Slater 2008)Mono County,
California,Kolada et al. (2009pund 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 wiitle@rapproximate scale of
home ranges (33.6 £ 1.6%)urthermore, nest habitat features associated with higher rates of
nest survival include sagebrushr{emisiaspp.) Connelly et al. 1991¢anopy cover (Gregg et al.
1994), grass height (Gregg et al949Holloran 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, pproximately 16 million acres ofabitat within the range b Greater Saggrouse

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 loated at mid to high elevation (meanl,951 m, range = 323893 m)and this

area likely includes habitat that is integrated with adjacent brood rearing habitéten
evaluating allfemale sagegrouse locations in spring and early summer; elevations ranged
between a low of 4,3% feet and a high of 9,493 feet.

C. Brood Rearing

Brood rearing habitats are those areas utilizedfdiypale sagegrousewhile raising their broods
from hatch until dispersal or transition to fall habitats. These habitats are oftedethvinto the
early and late brood rearing periodt relatively small spatial scales, habitat factors that are
selected by broodearing sageyrouse includdorb abundance (Klebenow and Gra968, Drut

et al. 1994, Sveum et al. 1998), sagebrush cover ridge and Brigham 2002, Thompson et al.
2006), grass covegiThompson et al. 2006and insect abundance (Klebenow and Gray 1968,
Drut et al. 1994, Thompson et al. 2006n the Great Basirgrouse with broods selected areas
with greater perennial forbs ahhigher richness of plant speci@asazza et al., In Pres&leas
encroached byinyornjuniper at larger spatial scalegere avoided by grousé&agegrousethat
useareas of greateperennial forbswith edges of uplandneadows than what is available at
random are more likely to succeed in raising their bro@issazza et al., In Press).

Studies have also evaluated brepghring habitat during the early and late stages of chick
development.Early brooerearing habitat is defined as sagebrush dominatedtitzd within the

vicinity of the nest used bfemale sagegrousewith chicks up to 3 weeks following hatching
(Connelly et al. 2000). In central Wyoming, Lyon (2000) found that early beawithg areas

were 0.25.0 km (mearr 1.1km) from the nestHolloran (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 broodrearing habitats are those areas used by sggmise following the desiccation of
herbaceous vegetation in sagebrush uplangielpenow and Gray 196%avage 1969, Fischer et
al. 1996) Use of these habitats often coincides with a shift in @& A @igt ain insects to
forbs Patterson 1952Klebenow ad Gray 1968Peterson 1970, Drut et al. 1994The selection

of late brood rearindhabitat 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 elevationwhereforbs are more likely to remaithroughout the summerNlartin

1970 Wallestad 1971Fischer et al. 1996Hausleitner 2003)In Idaho,Klebenowand Gray
(1968)found grouse moving as far as28 km to summer ranges at higher elevations ranging
FNBY wmXIcnn (G2 XHImMpn Yo
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However, empirical findings of largeale effects related to this encroachment are lacking.
Additionally, knowledge of specifinks between habitat decisions by brood rearing sggaise

and the success of broods at different spatial scales would benefit our understanding ef sage
grouse ecology and refine management strategi@€arfon et al. 2005Aldridge and Boyce
2008).

The exsting brood rearing habitatlelineation 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. 8 lagsas are more mesic

than low elevation valley bottoms and sageuse 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 summeronths in much of Nevada. In the
northwestern portion of the stee where relief gradients are nats great, the presence of-tact
meadows and springs, as well as the availability of adjacent sagebrush cover, becomes of utmost
importance during this periad

D. Winter

Winter habitat is often broadly distributed within other seasonal ranges of gmgese;
however, in some cases it can be entirely separate. Further, use may vary dependvinter
severity. Big sagebrustArtemisia tridentaf) often dominaes sagegrouse winter habitats;
however, lowsagebrush communities are also used during wintechfoeder et al. 1999
Crawford et al. 2004). In Idaho, sag®use selected areas with greater canopy cover of
Wyoming big sagebrusiA(t. wyomingens)sin seands containing taller shrubs when compared

to random sites (Robertson 1991Remington and Braun (198%)so found a preference
towards Wyoming big sagebrush. In terms of scale, Doherty et al. (2008) found that individual
sagegrouse selected winter halkits comprised of relatively large expanses (4°krof
sagebrusksteppe.

Approximately 25 million acres has been delineated as potential-gemese winer habitat in
Nevada (Figure 3)4Winter habitats in Nevada have diminished substantially over thietéa

years due to wildfire. In an analysis conducted by the Neuaepartment of Wildlif§Espinosa

and Phenix2008) approximately 2 million acres of sagebrush habitat types other than mountain
big sagebrush burned from 192®07. These sagebrush habitypes, 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 whenm@covery does not occur, the vegetation becomes
dominated by annuajrasses anveeds.

IV. Potential Influence of Energy Development on Sagy@use Populations in Nevada
A. Wind Resources

CKS ! ®{d 5SLI NIYSyd 27F 9y SNHE QAREL)I50EmekeyWiid wSy S ¢
Power map for Nevada was used as an overlay to determine the overlap of higher potential
wind resources with saggrouse habitats. The wind power estimates for the map were
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produced by TrueWind Solutions using their Mesomap system astdritial 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 experiencevelopment (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 saggrouse and important habitat designations. After wind power
classifications 3 through 7 were depicted on the landscaprale @.8 km) buffer was placed
around thesefeatures

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

Class Potential Density (W/m)? Speed (m/5*° Speed (mph® "
1 Poor 0¢100 0.0c5.6 0.0c12.5
2 Marginal 200c300 5.6¢6.4 12.5¢14.3
3 Fair 300c400 6.4¢7.1 14.3¢15.9
4 Good 400¢500 7.1¢7.6 15.%17.0
5 Excellent 500¢600 7.6¢8.1 17.0¢18.1
6 Outstanding 600c800 8.1¢8.9 18.1¢19.9
7 Superb >800 >8.9 >19.9

& Measured at 50 m height from ground.
® Based ora Weibull k of 1.8 at 1500 m elevation

To determine potential impacts to breeding habitat, the Nevada Sggese Lek (2008) GIS

layer was intersected with the area of influence layer. Active leks within two miles of high
potential wind resources werexéracted. The reason for the thremile buffer is to generally

account for nesting habitat assumed to be in theinity of the lek location. This distance varies

by region and level of disturbance. For example, Connelly et al. (26pdjted the following

average distance betweennests and the lek of capture: 2.7 km (n=22) in Montahéa(lestad

and Pyrah 1974 34 km (n=94) in Idahd-{scher 199% 4.0 km (n=101) in Coloradddusleitner

2003, 4.6 km (n=36) in Idaho (Wakkinen et al. 1992) and 7.8 km (n=138) in Washington
(Schroeder et al. 1999Restricted areasvere then added to the maps. These areas included

National Conservation Areas, Wilderness, Wilderness Study Ahdailife Management Areas

(State)and Wildlife Refuge@Federal®® ¢ KSaS FSI (dz2NBa 6SNBE O2YO6AYySR
F NBlFad ¢KAA FSIddNB ¢ a dxepSiRS Olize REsEwithiildide® G KS N
miles of high potential wind resources and was also used to extract other important and
unprotected seasonal habitatsA total of 528active leks approximately 56%were found to be

within threemiles of wind powdld Of a3 AFAOIYIA2Yy & %0 OCAIdZNBE nodwm

To estimate potential influence of wind development sagegrouse nesting habitatwe
intersected the nesting habitat layer with th@gh potential wind resource areas (wind power
classifications 3 0 ® ! I A YRE A LNERBSOASNE dzaSR (2 SEGNI C
development was extremely unlikely or prohibitedhis exercise revealed thabf the
D2 @S NY 2-fldiuse ConiseBv&tion Team
NevadaEnergy and Infrastructure Standards to ConséBveater Sagé&rouse Pagel6 of 58




approximately 16 million acres of neggirhabitat identified, almos8.54 million acres (53%)
were within threemiles of hgh potential wind resources and were considered unprotected by
special land use designations such as wilderness or conservationBiga® 4.2

Brood rearing habitat seems to have the most potential to be affected by wind energy
developmentin terms of overall area A total of 15.82 million acres (56§%f brood rearing
habitat is within threemiles of high potential wind resources and is not currently protected by
specid land use designatiofFigure 4.3 The presence of high potential wind resouscand
brood rearing habitat at higher elevations make this overlap rather obvious.

Additionally, this ®ercise revealed that almost 14.2 million acres (56.8%4vinter habitat was
within three miles of wind power classifications73and was considerednprotected byspecial
land designation such as wilderness diderness study area (Figure %.4

To assess imminent threats from wind energye timost current (2009) BLM layerf wind
energy rights of way was overlaid onto various sggeuse habitatsThere are a total of 52 (31
authorized, 21 pending) wind energy rights of way within the range of-gemese distribution

in NevadaThese features are expressed as sections of. |sved buffered each right of way by
three milesand intersected this layer itih the sagegrouse lek layer to estimate theumber of

leks that will potentially be influenced. A total of 142 leks (78 active) are within a potential zone
of influence if utilityscalewind 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 Ramg&8hite Pine County ahthe 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 waypending and authorizedyere also used to
determine the potential level of impact on sageouse nesting and winter habitaAgain, these
are potential threats and not actually realized on the landscape currefsttptal of 1.2 million
acres of nesting habitat is withihree miles of existing wineénergy rights of way (Figure 3.6
This represents approximately’.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 enegy rights of way (Figure 4.7/urther, a total of 1.5 milliomcresof winter
habitat was within threemiles of existing wind reergy right of ways (Figure 4.8Ths also
represents approximately 6%f total identified winter habitat.Although the potenial impact
from this sole source threat appears relatively smallterms of percentagesindirect and
cumulative effects that lead to other sources bébitat loss and reduced vital rates are
potentially significant Additional stressorsthat interact with linear rights of way need further
attention when assessing projespecific risk

Wind turbinesdo not appear tohave significantimpacts ondirect mortality ofsagegrouseby
collision, unlike migratingraptors, wderfowl, nec-tropical migrant birdsor bat species
However, it is important to understand thathe infrastructure associated wittransfer of
electricityfrom wind farmsthroughout sagegrouse habitato substations are aritical threatto
sagegrouse populations and their habitaThis anatsis 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 saggouse habitat and populations.

B. Geothermal Resources

The Great Basin is rich in geoth®al resources. Two types of geothermal systems are
NBEO23ayAT SR Ay (GKS DNBFIG .FaAy AyOfdzZRAYy3I YI3IYL
extensional systems occurring throughout much of the Basin and Range proGiockdugh

2008. More obvious gedtermal 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 rists in the Black Roékvord 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 Qrapb@ugh et

al. 2005)and the most current lase information from the BLM. The Geotheahfavorability
map (Figure 4)Pshows 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 R09, there werea total of 133 authorizedjeothermal leases located within the
range of sag@rouse in NevadaBy placing a threenile buffer around these existy leases, we
determined that 78leks would potentially be affected ljevelopment (Figure 4.300f these,

34 leks were classified as aaiwepresenting approximately 3.6%f 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 inclod#h nesting and brood rearing
habitat. For examplecentral Lander County andorth Independence Valley in Elko County
(Figure 4.11have leases or private property development rights where geothermal power plant
development would likely negatively impgagagegrouse.Again, this only considers areas near
the point of the geothermal source. The infrastructure from that point to thee power into
major transmission lineshould be considered becaudieese structures can affect sageouse

leks and willikely have much greater quantity of anthropogenic structures than thehgemal
sites themelves

Many of these leases may never be fully developed; however, currently these mzestesp as
much as 911,63Qcres of nesting habitat. This acreagas calalated by placing a thremile

buffer around existing leases and then determining how much of this buffered area overlapped
nestinghabitat. This would affect approximately 5. @¥nesting habitat; however, this is subject

to change if leses are withdrawror increase in the future. Approximately 1.7million acres of

both brood rearingand winter habitats were within three miles of existing geothermliaases
representing 6.2% and @8 of the total area of these seasonal habitats respectiviegywith

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 im@dlow the readerto
visualize the currenbverlapas well the potentiainfluence of proposed lines within sageouse
habitat (breeding).

A complete, updated data layer faxistingtransmission lines was not able to be obtained
because of national seirity reasonsTherefore, we utilized a 2003 layer of transmission lines in
the northern twothirds on Nevada. We placed andile buffer on all existing transmission lines
and founda total of 318leks within this area. Of these, 134 were classified sisea¢14.3%of
total active leks in Nevadla31 histori¢ 42 inactiveand 109 were of unknown status (Figure
4.12). A comprehensiveetrospectiveanalysis is warranted to attempt to determine effects
from these lineshowever, available data may be inctusive.

There are several proposed transmission corridors in various stages of planning within Nevada.
When placing a -8nile buffer on available centerline data for proposed transmission lines, we
found that 71 active, 19 historic, 20 inactive and 75 noWwn leks wee within this area (Figure
4.13. The most concerning proposed transmission Igéhe northern section of the Southwest
Intertie Project (SWIP) in northern White Pine County and Elko County.

V. Sag-grouse Habitat Categorizations

Considerig 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 peirgpect to identify

the most important saggrouse habitats in Nevada and designate them as avoidance dreas.
essence, this means that development opportunities emerge in habitats of lesser impartance
Sectiors A-E below describea set of saggrouse haitat classifications and definitiorset forth by

the NGSCTThese habitat categorizatiohsNE o6 aSRX Ay LI NI 2y dawSad2N
SatherBlair et al. (2000as assessed and depicted during the local conservation planning efforts for
Nevada. The % Edition of the Greater Saggouse Conservation Plan for Nevada and Eastern
California (2004)jdentifies 5 habitat conditions (B, R1, R2, R3, and R4) and are generally
described as follows:

RO - Habitat areas with desired species camsjiion 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 ofggagse.

R-1 - Habitat areas that currently lack sufficient sageltrand 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 desiredsgrs and forbs in the
understory to meet seasonal needs of sageuse.
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R3 - Sagebrush habitat areas where pinyjomiper encroachment has affected the
potential to produce sagebrush plant communities that provide adequate cover and
forage to meet the sasonal needs of saggrouse.

R4 - Habitat areas that have the potential to produce sagebrush plant communities, but
are currently dominated by annual grasses, annual forbs, or bare ground.

KFoAGEFEG | NBFaészx 2N K2 & SscaleNdact Bagebiish SteppeSane®s that
provide saged NB dza S (Shtife/Biait i a.£2000p SNBE I 0-8€E SR SO& dza &
restoration was necesary for these habitats.

It is important to note here that during the Nevada sagjeuseO2 Yy a SNl G A2y LI | yY
3
f

A mapping effortis underway to depict the habitat categorizations(Sections A) One
recommended approach to developing this map includes revising the existirsdu® map for
Nevada. Original-Ralue maps were developed from @»2004, but were not standardizeacross

the range of saggrouse in Nevadand habitat changes have occurred since the completion of this
initial effort, largely due to wildfire events. Additionally:vRlue 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 mercomprehensively identifigabitat categories:

1) Core habitat maps developed by the BLMevada State Office;
2) Statewide Saggrouse Temetry database;

3) Statewide Lek Database; and

4) Seasonal habitat maps

It is the intention of theNGSCTo completemapping of habitat categorizationis 201Q The Rvalue
maps should be updated every 5 yearsd habitat categorization revised as a resultto$ update

As technology improves with respect to remote imaging, the habitat categorization mapping
product may undergo various alterations tonore accuratelyclassify habitats at an appropriate
scale. (Pete should add language here as to developipgoduct using LandSat imagery and
regionally acquired data.)

A. Catgyory 1 habitatg (irreplaceable limited and essentiahabitat)

The lek itself and associated nesting habitat is categorized as essential and irreplaceable habitat.
The interrelationship 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 @dcreat
(ODFW correspondence 2008)owever, focusing solely on the lek location and a certain buffer
around the lek does nodlwaysadequdely represent those areas that are crucial to the long
term survival of particular populations, especially those that migratory. Several telemetry
monitoring efforts, particularly in eastern Nevada, have shown that females will move up in
elevationfrom the lek sitego more mesic habitats to both nest and raise their broods. These
habitats should also be considered amdgory 1 habitats that are essential and irreplaceable.
Category 1 habitat often corresponds to thé@Rabitat definition(see definitions above).
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B. Category 2 habitat, (important, high quality habita)

Suitable and diverse winter habitats and high gyabrood rearing habitats are critical to the
long-term persistence of saggrouse populationsWinter habitats are very important to sage
grouse due in large part to their complete dependence on sagebrush during the late fall and
winter months (Connellgt al. 2000). Depending on the year and the snowpack in a given area,
winter habitats elevate in importance as snow accumulations recause 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 onpidagicular Population
Management Unit PMU), could actually be considered essential and irreplaceable (see
Tuscarora PMU plan). Considering this further, the loss of Wyoming big salyaedwrer the last
decade coupled with the long recovepgriod of 50120 years (Baker 200®)r this speciesa

Gy2 ySi f23aé& 2RI APVS8IH AKZOARI S | R2 INN&&a, T2 NJ (0 K
winter habitats are essentially comprised of moaint 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%t wintering sies Hanf et al. 1994, Eng and Schladweiler 13H@ner et al.

1993. High quality winter habitat may correspond to the2Rhabitat definition,but there are
situations where important winter habitats could be nested withid Rabitats as well.

Brood reaing habitats are also a very important cponent of sagegrouse habitats. A mosaic

of upland sagebrushvegetation inermixed with mountain meadows andpring systems

compose brood rearing habitat. These habitat types are fairly limited in Nevada bedatlnge 0

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 a&urrent perturbations to

GKSaS KFIoAdLFd GeLisSaxz I ay2 ySi tft2aaé¢ 2N aySid
habitat type.In theory, high quality brood rearing habitat corresponds best to R8 habitat

definition; however, there are inahces where high quality brood rearid@bitat could be

nested within RL and R2 habitat definitions.

C. Category dabitat ¢ (important, medium quality habitat)

These habitats are those that are not meeting their full potential duenpraumber of factas,
but serve some benefit to saggrouse populationsThese habitatean serve asesting, brood
rearing, winter ortransitional habitat but are marginalFor the shorterm, these habitats may
only be of limited value on a seasonal basis, but couldesedditional longerm values if
certain habitat components (mbgmportantly sagebrush) returto the site.

Habitats within this Category could correspond ®1, R2 or R3 habitat definitions R1
habitats generally tend to be upper elevation sagehbnmukabitats, normally montain big
sagebrush communitieshat have recently burned. These areas are likely to return to a
mountain big sagebrush community within 380 years (Baker 200@)nd would then serve
greater value to saggrouse, but presently magnly be of marginal value during the brood
rearing period for exampleR-2 habitats with ample sagebrush, but little understosxist at
various elevation and topography types. These aream often be treated with passive
management techniques, which arecommerded in xeric sagebrush communities that receive
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have not crossed a thresholdnay be of value to saggrouse depending on the level of
encroachment. These areaan be restored through a number of treatment techniques such as

hand thinning, mechanical treatment using equipment or prescribeddird certainly be of

future value

D. Category 4 habitat; (habitat with moderate potential to becomeessential @ important)

Habitats within this category currently contribute very little valie sagegrouse other than
transitional range from one seasonal habitat to anotbeminimal foraging useHabitats within

this categorythat correspond to B habitat definitionshavenot completely crossed a threshold
where restoration efforts would be ineffective, but would be very expensive with secondary
work needed to recover the understorfhe cost/benefit ratio is too higho apply recovery
efforts at this time.Similarly,habiats that correspond to the R habitat definitionmay not
have necessarily crosséke restorationthreshold, but restoration would be very expensive and
also require secondary or tertiary treatmentsdontrol invasive plant species post treatment.

E. Catgyory 5 habitatc (habitat with low potential to become essential or important

This category, in essence, represents 4habitat at this time unless greater strides are made
with respect to restoration techniquedn general, habitat is in such poor cotigi that
restoration efforts would not be feasible or effectivdon-habitat can either be designated nen
habitat areas delineated within seasonal distribution maps or areas that have undergone
substantial change and are not likely to recover. Thesasareuld be lower elevation sagebrush
habitats that have burned and are woannual grasslands dominated Bgrious invasive weeds
Areas such as these are not likely to recover without substantial effort and expense. Other
examples of habitat alteration th@ 2 dzft R NBYRSNJ Iy | NBFtoh#l a&§ OFPa.
agricultural conversion, or cultivation, and urban/suburban developm&gategory 5 habitat
could correspond to theéR-3 or R4 habitat definitions. Thesareashave little potential to
produce sagebrush plant communities andire currently dominated bypinyortjuniper
woodlands or annual grasses and farbs
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Standards and Best Management Practices for Energy Development and
Associated Infrastructure

VI. Exploration Phase& 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-gamese, especially during
certain times of the year. The following seft BMPs have been taken from previously established
guidelines and BMPs and adjusted to fit the needs of Nevadagagse populationsThese BMPs

are subject to change as new information and research becomes available, but should be considered
the standad until such timethat 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 sictures can be very tall (approximately 150 m or BOQwww.sodar.com)

and have an extensive network of guy wir@he direct and indirect effects of placing MET
towers in important saggrouse habitats such as breeding and nesting habitat is not clearly
understood. However, monitoring conducted in soudlséern Idaho (Cotterel Mountain, Cassia
County)from 20042006 showed a population decline after the construction®MET towers
while populations elsewhere in the areaxperienced stable population trend€ollins and
Reynolds 2006 in Molvar 2008)lIso,guy wires like fenceshave the capability to cause direct
mortality on avian species. Gehring (2004) found that guyed communication towers caused 10
times greater mortality than wguyed communication towersSome of the suspected indirect
influences ofconstructing MET towersspecially multiple towers, involve potentighanges in
sagegrouse distribution andhe perceived threat of a tall structure that is not a natural part of
the landscapeBaseline data collectiofor temporary featuresprior to nstruction is not
normally requested or required through the NEPA progélssrefore, it is difficult to assess
impacts to affected saggrouse populations

Many of the following BMPsare from the Bureau of Land Managemefristruction
Memoranduns (Number2010022 andOR2008014) and are supported by thRGSCT:

1. The location of MET towers shall be avoided within 2 miles of an actiumleks they are
situated out of the line of site of the lek (BLM IM 2€02Z2 and OR2008014)

a. Known seasonal concentratioareas (i.e. roost areas, brood rearing areatjould also
be avoidedunless 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 limifeoim 01 Marchthrough 15 Maywhen
traveling through known breedingnd nestinghabitat to construct wind monitoring
facilities.

2. To reduce the risk of collisions, avoid the usguwy wires for MET towesupports (BLM IM

2010022).

a. Self supporting, non lattice, single pole MET towers arengfisorecommended 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 2010226 S®3d ALIA NI f GAONF GA2Yy RI YLISNE

3. Avoid placement of ME towers within0.6 miles (1 kmpf springs, meadows or riparian

corridors in identified brood rearing habitat
4. The use oBonic detection and ranging systems (SODAR) are also recommended, especially

in areas where a two mile active lek buffer cannotdwided. 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 inthaleelimination of

construction involved with gall tower and the timadt takes to place one of these units.

B. Geothermal Testing Standards

Exploration for gethermal resources involves site evaluation airdling. Drillingoften requires
access to remote sites via graded gravel dirt roads, unimproved roads or even tels.tra
Depending on the type of saggouse 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 saggouse:

1. Avoid drillingand assoated activitieswithin 3 miles of an active saggrouse lek whenever
possible.

2. If drilling within 3 miles of an active sageouse lek is unavoidable, conduct drilling activities
from 15 Julyto 30 Novemberto avoid disturbing saggrouse during the breddg, nesting
earlybrood 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 habitéven if outsidea 3 mile radius from an
active sageagrouse lek)from 01 Decembeithrough 01 Marchto minimize disturbance to
wintering sagegrouseé.

a. In areas where winter and nesting habitat overlap and drilling cannot be avoided during
the winter avoidance periodOl Deemberthrough 01 March then noise reduction
abatement technigues (equipment) should be utilized to help minimize disturbance.

4. Avoiddrilling activities within0.6 miles (1 khof springs, meadows or riparian corridors in
identified brood rearing habitafrom 01 Junethrough 01 Septembeto avoid disturbance
(access to water sources) during the brood rearing périod

! 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 rearatgjtht.
% The rationale for avoiding winter habitat is partiayplained in Doherty etla(2008) where they found that
sagegrouse 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 octuxé of the area of the
area of sagebrush available in northern Colorado.
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VII. Standardsto Avoid or Minimize impacts to Saggrouse(All Energy Developments)

It is importantto note here that some recommendationsiffér for non-migratory and migratory
populations of saggrouse. For the purposes of this document, saigratory populations of sage
grouse are those where the majority of individuals do not make long distance movements between
or among seasonal rangdsdividuals travel <10 km one way between seasonal ranges). Migrator

populations are those in whicla preponderanceof individual grousemove x mn 1 Y
between seasonal ranges (derived from Connelly et al. 2000).

A. Site Selection

The NGSCTtonsidersCategory 1 habitatgleks and nesting habitatirreplaceable and
Category 2 habitatgquality winter and brood rearing habitatgyitical to the long term
persistence of saggrouse populationsEnergy or transmission developmershould be
avoided withinCategory 1 and 2 saggrouse habitats.

Energy development is strongly discouraged from occurim@ategory 3 habitats; however,

if unavoidable projects in these habitats should be situated to minimize impact through

placement in the least suitabjeortion of habitat.

Renewable energy developers are encouraged to pursug¢e@ralevelopment activities

within Category 4 and 5 habitats withithe range of agegrouse in Nevada.

Project proponentsshould focus on previously disturbed sites in high potentigihd

resource areas. These areas coulddescribed as those with prior disturbances including,

but not limited to, previously burned areasjense pinyon and juniper woodlandareas
converted to agriculture and areaswithin existing linear rights of way t(ansmission
corridors.

If habitat categories have not been identified for a certain areaergy facilities and

transmission lineshould not be sited within 3 miles of the nearesttive lek locationfor

non-migratory population

a. To the greatest extet 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.

Where populations of saggrouse are considered migratory, enerdwcilities and

transmission line 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 corridatsvben 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 takacel where project
proponents are proposing developments in likely movement corridors for-gemese.

No developmentshould occumithin a0.6 mile (1 kmyadiusaroundseeps, springs and wet

meadows withindentified brood rearing habitats

® Holloran (2005) found that natural gas development withiq 8 km (approximately 2 3 miles) of active sage
grouse leks led to dramatic declines in breeding populativvialkeret al. (2007) also found that cebed natural
gas development within 0.8 km and 3.2 km had strong negative effects orgsagse and deected effects as far

Fa
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trends in male attendance were lower for those leks with more developed land within 5 km or 18 km.
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B. PreDevelopmet Planning and Survey Requiremer(&ll EnergyRelatedDevelopmentg

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 neowem
patterns, habitats, area topography, facility design, and weathdbgfta Fish and Wildlife
Division2005) The level of prgproject planning and the need for certain surveys or monitoring
depends on the seasonal habitat that the project is locatechma the importance of the
particular habitat.It is the intent of the NGSCT to complete mapping of habitat categorizations
in 2010.The following are standardecommended by thiNGSCTor pre-project planning and
surveys:

1. ldentify thecovertype of habiat and habitat category of proposed development by udig
value classifications,current seasonal habitat delineationsind previous telemetry
information. These habitat types and categories should be determined on a site specific
basis through consultain 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 mamade structureson the landscape including
transmission lines, roads or othanthropogenideatures.

3. If the project happens to occur in Category 1 or 2 habitats, a comprehensive monitoring plan
shoud be developed and approved by NDQRét addresses demographics and sa@e
movement patterns The Western Agencies Sage and Columbian Sa#epd Grouse
Technical Committee provides sound recommendations in their Interim Guidelines for
Evaluating thémpacts of Energy Developme@ppendix A).

4. In Category 3 or 4 habitatsiefd investigations should be conducted by the applicant to
determine the actual condition of the habitaind the approximate extent of use by sage
grousethrough consultation with NDOWThe potential fohabitat improvement should be
identified and a regiration or habitat enhancement plan should be developed.

5. If a project is located in Category 5 habitats, survewsli¢marking of individuals in
adjacent sag@grouse populations ostratified random pellet counts) should m®nsidered
to determine ifsagegrouse move throughthe areabetween seasonal habitat patchel
movement across the arga detected, then recommendations should be madéeteserve
movement patterns by grouse.

C. Project DevelopmentAll Energy Related Developments

Through this guiance document, we hope to eliminatmore direct impacts to saggrouse

populations through avoidance of Category 1 through 3 habitd¢svever, unless Greater Sage

grousehabitatsare afforded increaseg@rotection from federal land management agencies such

as the BLM, it is likely that some form ohesvable energy development wakcur 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 ndiaal sithg approvals from federal,

state and/or private entities, and that the siting and/or mitigation commitments for such

LINE2SOGa YlIe y2G 06S O2yaraiasSyid sAildK az2vys 27F

the case, and where the project has worked wideral and state agencies on matters relevant

to wildlife prior to the release of this documenthe NSGCTespects agreements that have
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already been made with regard to siting and mitigation measures. We hope that project
proponents in these situationsan use the recommended guidance contained in this document
to minimize the effects of development where possibimwever, if saggrouse are listed as a
threatened or endangered species by the U.S. kistt Wildlife Service in théuture, then
projects onfederal 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 froigratory and migratory
populations of saggrouse. For the purposes ofithdocument, nofmigratory populations of
sagegrouse 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 aredke in which a preponderance of individual gromseve

xMn 1Y 2y S seasénal lalgésadRi®ed from Connelly et al. 200@) project were
approved in Category 1 through 3 habitats, the following represents guidelines suggested by the
NGSCT:

1. Where sagegrouse populations are nemigratory energy facilities should not be
constructed within 3 miles of the nearest active lek $#ee Chapter 1, Sectio).C

2. Where populations of saggrouse are considered migratory, engrigcilities should not be
congructed 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 sag®use lek isbsolutelyunavoidable, conduct
constrwction actvities from15 July to 30Novemberto avoid disturbing saggrouse during
the breeding, nestinggarlybrood rearing and winter periods.

a. If pumping stations are placed within 3 miles of an active lek, consideration should be
given, and attempts @de to place these features in an area where noise would least
impact the actual lekising 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 saggrouse usinghese habitats.

5. No development orinfrastructure featuresshould be placedvithin 0.6 miles (1 kmpf
identified late brood rearing habitats, especially meadow complexes and springs. These
features can providea competitive advantage for avian predators;ethfore increasing
sagegrouse mortalityduring a period when birdsay be susceptible.

6. A comprehensive monitoring plan approved by the Nevada Department of Wildlife will be
required to monitor saggrouse demographics, vital rates and movement patterefote,
during and after the construction phaseithin Category 1¢ 3 habitats The Western
Agencies Sage and Columbian Shailed Grouse Technical Committggovide sound
recommendations in their Interim Guidelines for Evaluating the Impacts of Energy
Development (Appendix D).

7. Within Category B3 sagegrouse habitats, a company representative should be on site to
oversee compliance during construction and provide environmental training tsiten
personnel. This individual is responsible for overseeiomptiance with all protective
measures and coordination in accordance with the permitting authority and resource
I 3SyOASad aK2dzZ R KI @S GKS FdziK2NRAGe (G2 A&aadzS

8. Human Activity (Daily Operations/Maintenance)

a. Vehicle trig should be limited to those times that would least impact nesting or
wintering grouse
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i.  Vehicle trips should natccur on a regular basis within 3 miles of an active lek or in
identified nesting habitats from 01 March through 15 May.
1) If vehick trips are equired during the lekkingeriod, 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 Infrastructur€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 sageouse habitats. Even though a wind
generation facility or geothermal power plant may not be constructed in optimal-gagé¢se
habitats, it is likely that roads and/or transmission lines associated with thiiyagill be. The
following guidelines apply to associated infrastructure:

1. Transmission lines should not be sited within 3 miles of the nearest active lek looaiion
nesting habitat that occurs outside lek buffers
a. Ininstances where transmissiondiplacement is within 3 miles of the nearest active lek

location and cannot be avoided, apply standardki 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 tresmission line to the west of the nearest active lek so that
avian predators arat a disadvantagé.e.,looking into the supin the early morning
hours

2. Roadsand below ground infrastructure (i.dauried power lines pipelineg should not be
sited within 0.6 miles (1 km)of the nearest lek siteThese features are a concern because
their construction directly removepotential nesting habitaind actasvectors for invasive
plant speciesestablishmenie.g., cheatgrass)

3. To the greatest extent practicairansmission lines should be placed near existing highway
O2ZNNAR2NE G GaYAYAYdzy alFFS RA&adGFIyOSa¢d RSaAl
reduce direct and indirect effects to sageouse.

4. In all instances where structures are to be placed in gagase habitat, especially nesting
habitat, preliminary surveys should be conducted to identify sgpeise nesting areas and
all attempts should be made tovaidtheseareas

5. Structures should be constructed with the least amount of perching or nestingratéds
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 ofgsagse in Nevada
regardless of habitatategorization.

7. In addition to tubular towersconventional perch and nesting deterrents should be utilized

in adherence to the Migratory Bird Treaty ABerching and nest deterrents include:

a. devices installed on support towers;

b. actual physical maintenandkrough hazingand/or

c. physical removal of nest structures.

Avoid removing sagebrush cover whenever feasible, especially in identified winter habitats.

Avoid useof guy wires whenever possible.

© ®©
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a. In some circumstances, use of guy wires may facilitate todesign features which
minimize perching and nest building (e.g. guyed V tubular tower). The overall benefit to
sagegrouse of these designs likely to compensate for any direct affect to sageuse
from guy wire strikes; however, guy wires should be kedrwith devices (e.g. spiral
vibration dampef FNS Cf & 1 6 A NR tofintréalekthe vistolitgd & ME Bindd to
avian species, thus minimizing strikes.

10. To reduce the impact of new fences oage-grouse, new fence proposafmcluding those

for emergency stabilization and rehatition) should ke carefully evaluated for saggouse

collision risk (BLM IM 201@R2).

a. In the process of prioritizing areas for flagging or marking fences, state wildlife agency
personnel shall be consulted (BLM IM 2€1XP).

E. Post Project Development

1. Monitoring
a. Within Category 1 through 3 saggouse habitats, a comprehensive monitoring pleift
be requiredthat addresses demographicgital ratesand seasonal movement patterns.
The Western Agencies Sage and Columbian Shded Graise Technical Committee
provide sound recommendations in their Interim Guidelines for Evaluating the Impacts
of Energy Development (Appendi}.D
b. Information gained from monitoring can be used to help devefofure mitigation
measures.
2. Noxious Weed Prevention
a. Roads and the footprint fowind turbine pads, geothermal energy plants, and
transmission lines should be monitored at least annually for any noxious weed# and
found, treated with appropriate techniques.
3. Noise Reduction
a. Noise levels from geothermdhcilities, oil and gas pumpug stations or gas pipeline
compressor stationshould not exceed 55 decilee{dBa) ateks.Several noise muffling
techniques and equipment are alable.
i.  Noise mufflers should be installed at gas compressor stations;
ii.  Noise barriers should be installecband 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 builtprimarily for construction onlyshould 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 shouldestore 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 sebptions for mitigatingenergyor resource extraction
projects. It is very difficult to eablish universal guidance regarding mitigation because of the
variation in value of certain saggouse habitats. For instance, two separate pieces of habitat may
be labeled important nesting and brood rearing habitat, but both may have different valsage
grouse because one area historically and presently supports moregsagse.The First Edition of

the Greater Saggrouse Conservation Plan for Nevada and Eastern California, Local Area
Conservation Plans for Sagmuse and Nevada Sageouse Popution Management Unit Plans
should be referenced for further information regarding mitigation opportunitiesdrtain locations.

A. Minimization

1. Minimize the human footprintvithin any sagegrouse habitatgpost project disturbance
avenues)
a. Minimize the number of roads associated with the energy fagility
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 facilitgn aggressive weed management plan should
be developed to minimize or eliminate invasive or noxious weed species
b. Avoid the use of feres associated with the facility;
Minimize the size or the arrangement of the project
3. Place the project, and its asso@dtinfrastructure, in an area wherei# least likely to affect
sagegrouse movement.
a. Areas could include an adjacent playa, piruamiper woodland, or previously burned
area.

N

B. Restorationand Habitat Enhancement

1. Category 1 and 2 habitats:

a. Any develoment within Category 1 or 2 habitat should be mitigated o8 ta 1 basis
meaning for everpne acre within the project footprint Y R a1 2y S “2hatisA y F £ dzS )
within this habitat category for saggrouse the prgponent shouldrestore or enhance 3
acres of habitateither adjacent to the projectwithin the Population Management Unit
that the project is locatedn, or within adjacent Category 3 habitats.

b. If adjacent habitat is not available for restoration or enhancement purposes, then
funding should benade available to a mitigation fund (see below) to restore or enhance
habitat elsewhereApproximate cost to restore a degled acre of habitat is $®. The
amount of funding requested to offset development impacts witidategory 1 and 2
habitats is 3imes the development area and zone of influehce

I LINR2SOGQa al2yS 2F AyTtdSyoOSe sAaftf 0SS RSOSE2LISR 2y
that certain featuresof the project have on saggrouse €.g.noise, habitat removalroads, amount ofvehicle
travel, etc)¢ KS AYGSNBRSOGAZ2Y 2F GKS &l 2y S-gréuSe habiafildzS iffichded ¢ A G K
as part of the area that is to be mitigated or8&al basis. This process will be a cooperative process between the
land management agency, the proponent and the Nevada Department of Wildlife.
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2. Category 3 habitats:
a. Same scenarios apply here as abovegexk the restored to developerhtio is 2to 1.
b. Consideration needs to be given to the potential proximity of Category 1 and 2 habitats.
i. If Categoryl and 2 habitatsare adjacent tathe project facility and infrastructure,
then additional mitigation may be requested to offset any impacts to that habitat
due toinfrastructure developmentgjisturbanceor other indirect effects.
3. Category 4 habitats:

a. Within Category 4 habitats, mitigation should be based on the restoration potential of
the siteand current value to saggrouse. Mtigation will only be required for the actual
number of acres developedot the potential zone of influence

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

i. If Category 4 habitat corresponds to-4Rhabitats, some type of cheatgrass
abatement or sagebruskeeding oplanting may be appropriate.

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

i. If Category 1 and 2 habisare adjacent tdhe project facility and infrastructure,
then additional mitigation may be requested to offset any impacts tat thabitat
due toinfrastructure developmentgjisturbance 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 ladbior in other
mitigation projectgo 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 acceadsrand
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 sagmuse habitat. Some of these optioreould include
conservation easements, candidate conservatiogreemens with assurances habitat
enhancement projects, etc., but depend on willing landowners.

2. Proponents should consideetrofitting 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 sagg@use populations and their habitat in response to development
areimportant 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 strengthsotiason between
response bygrouse and energy developmetud the extent that we understand how, when, and
where development influences sageouse demographics, vital rates, spag®, and habitat
relationships.With this information, it will be possibl® 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 projeathere facilities or transmissiolines are located in sage
grousehabitats should support a monitoring program that focuses on activities that measure
demographics, vital rates, habitat, and space by grouse in areas of development. Before the
construction phase, energy personnel sita 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
Categoryl and 2 habitats or are within 5 miles of an active lek.

Suggested primary activities of monitoring include:

1.

arw

6.
7.

Point count survey on the number of sagmuse at a sample of lek sites in the vicinity of
the development

Point count survey on raven and rapsan the vicinity of the development in areas where
the development consist of tall structures

Measuring characteristics of anthropogenic structures that raven and raptors build nests
Point count survey on other sagebrush breeding birds in relation teldpment
Radiemarka subsample of grouse from lek sites in relation to development

a. Frequently locateadio-marked grouse to identify patterns in movement

b. Estimate survival of nests, chicks, juveniles, yearlings, and adult grouse

Measure vegetation chargeristics at and near areas of development

Other monitoring activitiesmayincludevidoegraphy angnorphometric measurements

E Mitigation Fund

1.

Project proponents may elect to pay a mitigation fee that wiolg placed into a soon to be
developed Nevada P@mers in ResourceConservation and Developme@@®RCDprogram
021 N2y [/ KSFGINIraacoo
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Figure 3.1Range ofSreater saggrouse in Nevada and the distribution of lek locations across the State.
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