From: Abbott. Tyler

To: Jodi Bush; Brent Esmoil

Subject: Fwd: USFWS & BLM guidance for addressing indirect effects to GRSG for Gateway West
Date: Tuesday, June 16, 2015 10:32:36 AM

Attachments: 20150611 coverWY11CPAOOl7a GWW_FWSandBLM_COTMitiaationConsistency.pdf

20150604 FWS BLM indirects whitepaper_final2.pdf

Per PL discussion yesterday.
Let me know if you have any questions.

Thanks, Tyler

---------- Forwarded message ----------

From: Reeves, Julie <julie_reeves@fws.gov>

Date: Thu, Jun 11, 2015 at 9:20 AM

Subject: USFWS & BLM guidance for addressing indirect effects to GRSG for Gateway
West

To: "brian.king@pacificorp.com™ <brian.kin acificorp.com>

Cc: Sharon Knowlton <sknowlto@blm.gov>, Jason Sutter <jasutter@blm.gov=>,
Dennis Saville <dsaville@blm.gov>, Michael Thabault <michael thabault@fws.gov>,
Drue DeBerry <drue_deberry@fws.gov>, Kathleen Hendricks
<kathleen_hendricks@fws.gov>, Amy Defreese <Amy_Defreese@fws.gov=>,
"sbaczkowski@idahopower.com™ <sbaczkowski@idahopower.com=>,

rick.ward@idfg.idaho.gov, Zack Walker <zZack.Walker 0.gov>,

mary.flanderka@wyo.gov, Garry Miller <Garry.Miller@tac-denver.com>, Tyler Abbott
<tyler_abbott@fws.gov>, Doug Young <Doug_Young@fws.gov>

Dear Mr. King,

Please find the attached letter and white paper from the U.S. Fish and Wildlife
Service and the Bureau of Land Management regarding the agencies' joint guidance
on addressing indirect effects of the Gateway West transmission line project on
greater sage-grouse. A hard copy of these documents is also being mailed to you
today.

Thank you!
Julie

Julie P. Reeves

Fish and Wildlife Biologist (Energy)
U.S. Fish and Wildlife Service
Wyoming Ecological Services Office
5353 Yellowstone Road, Suite 308A
Cheyenne, WY 82009

(307) 772-2374 x 232

(307) 772-2358 fax
Julie_Reeves@fws.gov

~ ,— — o~~~ o~ o~~~ — o~~~ o~~~

A thing is right when it tends toward the integrity, stability, and beauty of the biotic
community; it is wrong when it tends otherwise. ~Aldo Leopold


mailto:tyler_abbott@fws.gov
mailto:jodi_bush@fws.gov
mailto:brent_esmoil@fws.gov
mailto:julie_reeves@fws.gov
mailto:brian.king@pacificorp.com
mailto:brian.king@pacificorp.com
mailto:sknowlto@blm.gov
mailto:jasutter@blm.gov
mailto:dsaville@blm.gov
mailto:michael_thabault@fws.gov
mailto:drue_deberry@fws.gov
mailto:kathleen_hendricks@fws.gov
mailto:Amy_Defreese@fws.gov
mailto:sbaczkowski@idahopower.com
mailto:sbaczkowski@idahopower.com
mailto:rick.ward@idfg.idaho.gov
mailto:Zack.Walker@wyo.gov
mailto:mary.flanderka@wyo.gov
mailto:Garry.Miller@tac-denver.com
mailto:tyler_abbott@fws.gov
mailto:Doug_Young@fws.gov
mailto:Julie_Reeves@fws.gov

U.S.
FISH & WILDLIFE L%, DERARTMINT OF THE INTERIO®
SERVICE U OF LAND MAMAGEMINT

FISH AND WILDLIFE SERVICE BUREAU OF LAND MANAGEMENT
Ecological Services Wyoming State Office
5353 Yellowstone Road, Suite 308A 5353 Yellowstone Road

P.O. Box 1828

Cheyenne, Wyoming 82009 i
Cheyenne, Wyoming 82003-1828

JUN 11 2015

In Reply Refer To:
06E13000-2011-CPA-0017a

Brian King, Senior Environmental Analyst
Rocky Mountain Power

T&D Services

1407 West North Temple, NTO 120A

Salt Lake City, Utah 84116

Dear Mr. King:

Thank you for the opportunity to review the Rocky Mountain Power and Idaho Power (hereafter
referred to jointly as Companies) April 6, 2015, Summary of Potential Sage-grouse Indirect
Effects Quantification Approaches for the Gateway West Transmission Project Mitigation Plan
(Summary). As agreed during our April 16, 2015, conference call with the Companies, the U.S.
Fish and Wildlife Service (Service) and Bureau of Land Management (BLM; hereafter referred
to jointly as Agencies) have reviewed the Summary and provide the enclosed guidance:
Assessing Indirect Effects of Transmission Lines on Greater Sage-Grouse for the Gateway West
Interstate Transmission Line Project, June 4, 20135.

The enclosed document is consistent with the Agencies’ primary sage-grouse conservation
guidance documents, including: the Service’s Greater Sage-grouse Conservation Objectives
Team Report and Greater Sage-grouse Range-Wide Mitigation Framework, as well as BLM’s
Instructional Memorandum 2013-142, Interim Policy, Drafi — Regional Mitigation Manual
Section -1794.

We look forward to continuing our coordination with the Companies in order to facilitate
development of an analytical approach that, per the enclosed guidance, fully evaluates and
addresses the Project’s indirect effects on greater sage-grouse. Following completion of this
initial step, the Agencies will be available to work collaboratively with the Companies on a
compensatory mitigation plan that appropriately offsets the Gateway West Project’s indirect
effects.





If you have any qucstions regarding the Agencies’ enclosed guidance document, please contact
Tyler Abbott of the Service (307-772-2374, extension 231) or Sharon Knowlton of BLM
(307- 775-6124).

Sincerely,

R. yék - Mmgwell

Field Supervisor Acting State Director
Wyoming Field Office Wyoming State Office
Enclosure

cc: BLM, TWE Project Manager, Cheyenne, WY (S. Knowlton) (sknowlto@blm.gov)

BLM, Wildlife Biologist, Boise, ID (J. Sutter) (jasutter@blm.gov)

BLM, Endangered Species Program Lead, Cheyenne, WY (D. Saville)
(dsaville@blm.gov)

FWS, Assistant Regional Director-ES, Lakewood, CO (M. Thabault)
(michael thabault@fws.gov)

FWS, Sage Grouse Energy Biologist, Lakewood, CO (D. DeBerry)
(drue deberry@fws.gov)

FWS, Fish and Wildlife Biologist, Boise, ID (K. Hendricks)
(kathleen_hendricks@fws.gov)

FWS, Utah ES, Ecologist, West Valley City, UT (A. Defreese) (amy_defreese@fws.gov)

Idaho Power Company, GWW Project Manager, Boise, ID (S. Baczkowski)
(sbaczkowski@idahopower.com)

Idaho Department of Fish and Game, Environmental Staff Biologist, Nampa, ID (R.
Ward) (rick.ward@idfg.idaho.gov)

WGED, Statewide Nongame Bird and Mammal Program Supervisor, Lander, WY
(Z. Walker) (zack.walker@wyo.gov)

WGFD, Statewide Habitat Protection Coordinator, Cheyenne, WY (M. Flanderka)
(mary.flanderka@wyo.gov)

TransWest Fxpress, LLC, Vice President-Land & Environmental Affairs, Denver, CO
(G. Miller) (garry.miller@tac-denver.com)






Assessing Indirect Effects of Transmission Lines on Greater Sage-Grouse
for the Gateway West Interstate Transmission Line Project

Prepared Jointly by
U.S. Fish and Wildlife Service and Bureau of Land Management

June 4, 2015

Introduction

Increasing expansion of human populations into the western United States has led to an increase in demand for
natural resources and the necessary infrastructure to support them. Thousands of miles of new transmission line
projects are currently proposed within the range of sage-grouse, potentially resulting in significant direct and
indirect effects. As our nation continues to modernize and expand its energy transmission grid in sage-grouse
states, the likelihood increases that transmission line projects will be proposed in sage-grouse habitats, including
in high quality (e.qg., Priority Area for Conservation or PAC) sage-grouse habitat.

The U.S. Fish and Wildlife Service (Service) and Bureau of Land Management (BLM; hereafter jointly called the
Agencies) have reviewed Rocky Mountain Power and Idaho Power (hereafter jointly called the Companies)
Summary of Potential Sage-grouse Indirect Effects Quantification Approaches for the Gateway West
Transmission Project Mitigation Plan (Summary), and shared our initial comments and concerns with the
Companies during an April 16, 2015, conference call. The Agencies appreciate the Companies’ recognition that
indirect effects to sage-grouse will occur due to the construction, operation, and maintenance of the Gateway
West Transmission Line Project (Project). The Agencies are also encouraged with the Companies’ willingness to
consider un-modeled indirect effects. As noted by the Agencies during the conference call, we appreciate that the
Companies’ Summary has identified a scenario for each of the Agencies’ three impact zones. We also find merit
in some additional considerations presented in Scenarios 1-4 of the Companies’ Summary. For example, the
Agencies agree that accounting for existing anthropogenic disturbance on the landscape (Scenario 2) and
incorporating some consideration of raven nesting densities (Scenario 3) are important elements to consider
when calculating debits for indirect impacts to sage-grouse. The Agencies believe that the methodology for
assessing indirect impacts due to avoidance, increased avian predation and presence, and decreased
productivity and survival should incorporate these considerations. However, as summarized in Table 1, none of
the Scenarios 1-4 presented in the Companies’ Summary addresses all indirect effect mechanisms in question or
the appropriate zones of influence for each. Only Scenario 5 has the ability to address all these indirect effect
mechanisms and zones of influence, and therefore be consistent with guidance provided in the Conservation
Objectives Team Report (COT Report; USFWS 2013), the Rangewide Sage-Grouse Mitigation Framework
(Mitigation Framework; USFWS 2014), and BLM’s Instruction Memorandum 2013-142, Interim Policy, Draft —
Regional Mitigation Manual Section -1794 (BLM 2013).
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Table 1. Evaluation of the Companies’ Summary indirect effects methodologies (Scenarios) and how
each addresses the mechanisms and zone affected by each indirect effect type.

Indirect Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Effects
ﬁdd:gs?iealf[ie Addressed Addressed
Avoidance beFf)erp Appropriate Appropriate
covered buffer covered buffer covered
Increased
Avian Address_ed Address.ed Addressed
Predation AP AN Appropriate
buffer NOT buffer NOT
and buffer covered
covered covered
Presence
Decreased Addressed Addressed
Productivity Appropriate Appropriate
and Survival buffer covered | buffer covered

During the April 16 conference call, the Agencies provided a summary of recent scientific literature on indirect
effects of transmission lines that supports Scenario 5, including three zones of impact that are indicated by recent
science, types of impact that sage-grouse will experience, and level of certainty/degree of flexibility that the
Agencies have identified from this latest science. As stated by the Agencies during the April 16 conference call,
we believe that any approach to assess and mitigate indirect effects that does not comprehensively address
avoidance, increased avian presence and predation, and decreased productivity and survival will be inadequate.
However, we also identified the opportunity to collaboratively address habitat services reduced by indirect effects
within each impact zone, and we identified project design considerations, such as colocation of transmission lines
at narrowest-allowable separation distance, that could greatly reduce the Project’s indirect effects and mitigation
burden.

Background on Indirect Effects

Power lines are common to nearly every type of anthropogenic (human-influenced) habitat use. Major power lines
directly influence approximately 3.8 million acres (2.7%) of sage-grouse habitat throughout the range of the
species, and may indirectly influence 44% of sage-grouse habitats rangewide (Manier et al. 2013).

Mechanisms of Impact of Transmission Lines

Besides the physical footprint of a power line that permanently alters sage-grouse habitat, power lines also can
cause long-term direct effects to sage-grouse by posing collision and electrocution hazards (Braun 1998;
Connelly et al. 2000a; Schroeder 2010) and can have long-term indirect effects by decreasing lek recruitment
(Braun et al. 2002; Schroeder 2010), increasing predation (Connelly et al. 2004; Gibson et al. 2013a), facilitating
the invasion of nonnative invasive annual plants that degrade habitat (Knick et al. 2003; Connelly et al. 2004),
causing behavioral avoidance (Gillan et al. 2013; Dinkins et al. 2014b), and acting as a potential barrier to
movement (Pruett et al. 2009; WHCWG 2010; Shirk et al. 2015). The indirect influence, or ecological footprint, of
a power line extends out further than the physical footprint of the infrastructure (Knick et al. 2011).
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Based on presence of power lines and related factors, sage-grouse and other related species have been
observed to shift their habitat use away from these features. In a comparative study between extirpated and
extant sage-grouse populations, occupied sage-grouse range was greater than 15-km from transmission lines
(Wisdom et al. 2011). Another study determined that sage-grouse leks were absent from areas where power line
densities exceeded 0.20 km/km? (Knick et al. 2013). Several studies have identified significant decrease in sage-
grouse use of suitable habitat within 500-600-m of a power line (Braun 1998; Hanser et al. 2011; Gillan et al.
2013) and this adverse response to power lines appears to be most significant during brood-rearing (Dinkins et al.
2014b). In Washington, 95% of leks located within 7.5-km of 500-kV power lines are how vacant compared with a
vacancy rate of 59% at greater distances (Schroeder 2010), and results from a study on connectivity
demonstrated that transmission lines provide resistance to sage-grouse movement, gene flow, and lek activity
(Shirk et al. 2015). In addition, both lesser and greater prairie-chicken (prairie grouse with similar reproduction
and life history strategies) crossed power lines less often than nearby roads, which suggests that power lines may
be a greater barrier to movement (Pruett et al. 2009).

The construction and maintenance of power lines can facilitate the spread of nonnative invasive plant species
(such as cheatgrass) as equipment is taken off-road and into habitats that would not normally be traveled
(Gelbard and Belnap 2003; Knick et al. 2003; Connelly et al. 2004). The spread of invasive grasses facilitates
more frequent fires. Of 8,028 fires that burned from 2005 through 2014 in priority and general sage-grouse
habitats, 28% were human-caused. The most common human-caused fires were from power lines, vehicles, and
equipment use (Havlina et al. 2014).

The ability to detect ultraviolet light is common in many species of diurnal birds (Odeen and Hastad 2013), and is
utilized to inform behavioral decisions (Cuthill et al. 2000). Because ultraviolet discharges occur on transmission
lines and appear as standing coronas and irregular flashes on insulators, it has been suggested that avoidance of
transmission lines may be linked with the ability of animals (including galliformes such as sage-grouse) to detect
ultraviolet light (Tyler et al. 2014). In addition, sage-grouse may avoid the electromagnetic fields produced by
power lines (Wisdom et al. 2011).

Raptors and corvids (e.g. ravens) have been shown to use new power lines as soon as the first breeding season
post-construction (Steenhoff et al. 1993), leading to large increases in nesting pairs of avian predators (Steenhoff
et al. 1993; Atamian et al. 2007), often in habitats that are typically devoid of trees or other natural tall structures
(Ellis 1984; Steenhoff et al. 1993; Connelly et al. 2000; Manville 2002; Vander Haegen et al. 2002; Howe et al.
2014). Studies suggest that the introduction of anthropogenic structures into sage-brush habitats may unnaturally
increase raven abundance (Boarman 1993) and also increase predation success on sage-grouse nests by
providing taller hunting perches (Knight and Kawashima 1993).

At the request of the U.S. Department of the Interior, the U.S. Geological Survey (Manier et al. 2014) compiled
and summarized scientific studies that evaluated the influence of anthropogenic activities and infrastructure on
sage-grouse. The Manier et al. (2014) report identified a literature-derived minimum buffer of 1-km to a maximum
buffer of 18-km from leks to infrastructure (such as transmission line projects) for observed effects on sage-
grouse. The authors of the report then developed a range of potential conservation buffers (3.3 to 8-km) around
infrastructure projects, based on interpretation of literature and the distribution of sage-grouse around leks
(Manier et al. 2014).
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Previous Assertions of Scientific Uncertainty

Prior analysis and compensation for indirect effects to sage-grouse from transmission line projects has been de-
emphasized by utilities and authorizing entities because of assertions that a non Before-After-Control-Impact
(BACI) study design could not isolate the indirect effects as accruing from a transmission line alone. Siting
guidelines and protective stipulations for utility infrastructure in sage-grouse areas therefore vary between state
and federal agencies, as well as within federal agencies (Messmer et al. 2013). However, research investigating
the relationship between transmission lines and sage-grouse habitat use and population dynamics has been
underway for some time now. Recently completed short-term (<5 years) and long-term (>5 years) studies have
now contributed greatly to our understanding of this complex transmission line - sage-grouse habitat use - sage-
grouse population dynamics relationship, and our knowledge on the subject is continually increasing as on-going
studies release preliminary information, are finalized, and researchers publish their findings.

Agencies’ Review and Interpretation of Recent Indirect Effects Studies

The studies discussed in Mechanisms of Impact of Transmission Lines, above, provide a substantial and
meaningful basis for the Agencies to be concerned that new transmission line projects, like Gateway West, will
cause new, long-term indirect effects to sage-grouse. The Agencies have carefully reviewed more recent
literature and science of sage-grouse indirect effects from transmission lines and developed an approach to better
qguantify various mechanisms of these indirect effects. The Agencies’ methodology targets the various
mechanisms of these indirect effects and includes the use of discreet “disturbance bands” to represent the
overlapping zones of influence and associated reduction of habitat services, as identified in Scenario 5 of the
Companies’ Summary. Within each indirect impact assessment section below we identify key information from
recent studies that led to the Agencies’ analytical guidance for each indirect impact zone, including buffer
distance. We also provide supporting information, such as habitat type and timing of habitat use, from these
studies that will assist with collaborative determination of magnitude of indirect impact (i.e., habitat services
reduced) within each indirect impact zone. Finally, we provide guidance for a sequential, collaborative process the
will lead to final quantification of the Project’s indirect effects to sage-grouse.

Indirect impacts are in addition to the direct habitat loss associated with the Project’s physical footprint.
Depending on the type of indirect impact, not all functions or habitat services would be lost from the indirectly
impacted habitat. Habitat services include the ecosystem features (physical site-specific characteristics of an
ecosystem) and ecosystem functions (biophysical processes that occur within an ecosystem) that support sage-
grouse and other wildlife (including insect) populations. Habitat services are generally quantified using a metric
that represents the functionality of habitat (i.e., the ability of the habitat to provide wildlife services such as nest
sites, forage, cover from predators, etc.). For each kind of indirect impact identified below, a habitat services
reduction adjustment factor should be applied to the acres of indirectly affected habitats to reflect the reduced, but
not complete loss of, habitat services in that impacted habitat zone. The reduction of habitat services for each
indirect impact zone is presented as a range of percentages that can be utilized to calculate mitigation debits that
will be necessary to offset indirect impacts.

The Project will accrue indirect impacts to sage-grouse via the following main categories: avoidance of
transmission lines, increased avian predator presence and predation, and decreased productivity and survival
(i.e., higher nest failure and female mortality).
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Avoidance

In west-central Idaho, a spatial analysis of sage-grouse locations showed a significant avoidance of power lines
by 600-m (Gillan et al. 2013). In a study of sage-grouse scat (i.e., pellets) locations in the Wyoming Basins
Ecoregional Assessment areas, presence of anthropogenic features (e.g., power lines) negatively affected sage-
grouse occurrence, as indicated by significantly lower number of sage-grouse pellet piles within 500-m of power
lines (Hanser et al. 2011). Similarly, models developed in Washington state demonstrated that power lines affect
sage-grouse movement, gene flow, and lek activity to distances greater than 500-m (WHCWG 2012; Shirk et al.
2015). These studies indicate that while avoidance-related indirect impacts will be greater during sage-grouse
breeding season and within breeding habitat, these indirect impacts also will occur during other periods of the
year and in all sage-grouse habitats. Avoided habitats may otherwise exhibit vegetative characteristics equal to
highly suitable habitat (Hall and Haney 1997; Braun 1998).

After considering these recent studies, especially the Gillan et al. (2013) paper, the Agencies recommend a 600-
m impact zone from the transmission line to quantify the reduction of habitat use. In addition, these studies
indicate that regardless of habitat type or quality, sage-grouse avoidance behavior leads to a substantial, if not
significant, loss of habitat functionality and landscape permeability for migratory movement within this impact
zone. Because behavioral avoidance of the transmission line affects lek attendance and persistence, nest site
selection, and habitat use, the Agencies recommend a high (75-90%) habitat services reduction adjustment
factor be assigned to account for the reduction of habitat functionality within 600-m of the transmission line. The
Agencies recognize that habitat functionality is not fully lost, because individual sage-grouse may still be found
within this zone of influence. However, due to these above elements, the Agencies believe that there is a limited
amount of negotiation space available to set this impact zone’s habitat services reduction estimate (Table 2).

Increased Avian Predator Presence and Predation

Nest depredation is the primary cause of sage-grouse nest failure (Gregg et al. 1994; Schroeder and Baydack
2001; Holloran 2005; Lockyer et al. 2013), and predation-related sage-grouse chick and fledgling mortality have a
significant influence on sage-grouse population growth rate (Guttery et al. 2013). Corvids benefit from human
activity and are implicated as a significant predator on many native species (Marzluff and Neatherlin 2006).
Corvids, particularly ravens, have been documented as the most common avian nest predator of sage-grouse
(Vander Haegen et al. 2002), accounting for almost 50% of depredations in some locations (Lockyer et al. 2013).
In sagebrush habitats, which are typically devoid of many types of natural vertical structures, such as trees,
ravens and raptors have been shown to select power lines as perching, roosting and nesting substrates (Kristan
and Boarman 2007, Howe et al. 2014). The introduction of anthropogenic structures into these habitats may
unnaturally increase raven and raptor abundance (Boarman 1993) and also predation success on sage-grouse
nests, fledglings, and adult hens by providing taller hunting perches (Knight and Kawashima 1993). Howe et al.
(2014) studied nest site selection by ravens and found that the probability of locating nesting ravens decreased
31% for each 1-km away from a transmission line. Additionally, recent research has indicated that raven
occurrence during the sage-grouse nesting period was highest within 2.2-km of transmission lines, independent of
raven breeding status (Coates et al. 2014).
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Ravens are less mobile during the nesting period, which coincides with the nesting and brood-rearing of sage-
grouse, when ravens spend approximately 75% of their time foraging close to the nest (Sherman 1993).
Information compiled by Boarman and Heinrich (1999) indicated that ravens opportunistically forage within 1.2-km
(570 £ 707-m) of their nest site. Bui et al. (2010) found that the abundance of nesting ravens was more
significantly related to sage-grouse nest depredation, suggesting that nesting territorial ravens were more harmful
to sage-grouse than transient non-breeding ravens. Coates and Delehanty (2010) found that an increase of 1
raven per 10-km survey transects associated with sage-grouse nest sites resulted in a 7.4% increase in the odds
of sage-grouse nest failure.

Transmission line construction could potentially lead to more territorial ravens using subsidized nest sites.
Because ravens are the primary avian nest predators of sage-grouse (territorial ravens in particular) and their
abundance is greatest near transmissions lines (independent of tower locations), it can be assumed that sage-
grouse nest depredation risk is high for sage-grouse nesting near the proposed Project. Therefore, the Agencies
suggest using the largest foraging distance for nesting ravens identified in Boarman and Heinrich (1999), and
recommend a 1,200-m impact zone from the transmission line to quantify the area that will receive higher
predation pressure on sage-grouse. The increased presence of avian predators near transmission lines and
concomitant enhanced predation opportunities affect sage-grouse nest success in particular. Increased predation
will likely be limited to sage-grouse nesting and brood rearing habitats, and occur during nesting and brood-
rearing periods. Increased predation would likely impact lek attendance, male survival, female survival, nest
survival, brood survival, and habitat use. Although a fair amount of habitat functionality would remain to
accommodate general adult foraging and non-breeding season habitat use, a majority of nests within this zone of
influence would be depredated by ravens at saturation densities (e.g., nests on every tower). However, because
intra-specific territorial behavior and BMPs and design features (e.g., perch/nest deterrents, monopole towers) will
limit the density of nesting ravens and raptors along the transmission line, a moderate (20-50%) habitat services
reduction adjustment factor is recommended to account for the reduction of functionality within this zone of
increased avian predator presence and predation (Table 2). The wide range in the habitat services reduction
adjustment factor in this impact zone is due to the site-specific variability of the metrics (i.e., local raven and raptor
nest presence, local raven and raptor nesting densities) that inform the estimate, as well as differences in design
and BMPs that are applied to reduce raven and raptor nesting success on Project features. Due to these
elements, the Agencies’ believe there is a moderate amount of negotiation space available to set this impact
zone's habitat services reduction estimate (Table 2).

Decreased Productivity and Survival

Recent research suggests that several factors associated with transmission lines, including habitat fragmentation,
spread of non-native plants, increased presence of predators, and increased power line-associated disturbance,
work in concert and influence sage-grouse demographic vital rates (Coates and Delehanty 2010; Wisdom et al.
2011; Gibson et al. 2013; Lockyer et al. 2013; Dinkins et al. 2014a). Tall structures, such as transmission lines,
are known to provide avian predator perches that are higher than local vegetation and topography in certain
locations (Ellis 1984; Braun 1998), and it's likely that avian predators (e.g. corvids and raptors) of sage-grouse
nests and adults use transmission line features (i.e., towers and conductors) to increase hunting efficiency,
thereby reducing sage-grouse adult survival and nest success. Nesting and brood-rearing sage-grouse have been
shown to avoid areas with increased raven density (Dinkins et al. 2012), and hen survival has been shown to be
negatively associated with power line density (Dinkins et al. 2014a).
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It is hypothesized that sage-grouse avoid power lines due to an increase in perceived predation risk, which leads
to sage-grouse lek abandonment and loss of functionality of habitats (Hall and Haney 1997; Braun 1998). In
Washington, 95 percent of leks located within 7.5-km of 500-kV transmission lines are now vacant compared to a
vacancy rate of 59 percent at greater distances (Schroeder 2010). Lek declines are often driven by decreased
recruitment of males (Braun 1986; Braun 1998; Holloran 2005). Recruitment may be affected by productivity of
nesting females (Lyon and Anderson 2003; Holloran 2005), and female survival and nest success have an
important influence on sage-grouse population growth (Taylor et al. 2012).

Due to sage-grouse site fidelity, sage-grouse do not appear to select nest sites away from the transmission line
based on two recent studies (Gibson et al. 2013 and Dinkins et al. 2014b); however, those sage-grouse that
nested closer to the line were more likely to demonstrate decreased nest success and lower female survival.
Results indicate that nest and female survival improves for each 5-km between the nest and the transmission line
out to 20-km from the project centerline (Gibson et al. 2013). Because the Falcon to Gondor transmission line was
specifically designed to minimize disturbance to sage-grouse, the influence of transmission lines in general on
sage-grouse demographic rates may actually be underestimated.

Because productivity (nest, chick, and fledgling survival) and adult hen survival have the most influence on
population growth rates (Taylor et al. 2012; Guttery et al. 2013), and the Falcon to Gondor project demonstrated
that these vital rates are affected most within 5-km of the transmission line, the Agencies’ recommend a 5,000-m
impact zone to account for the loss of habitat functionality attributable to decreased productivity and survival
(Table 2). This decreased productivity and survival is applicable to nesting and brood rearing habitat. While the
Agencies acknowledge that the Falcon to Gondor study observed effects out to 20,000-m, the Agencies anticipate
that in most situations there are other confounding factors (e.g. large interstate highways, other transmission
lines, etc.) that likely are exerting effects at distances greater than 5,000-m, and therefore support 5,000-m as a
more reasonable limit to this impact zone.

Similar to the increased avian predator presence and predation disturbance band, much habitat functionality
would remain in this outer impact zone to accommodate general adult foraging and non-breeding season habitat
use, and intra-specific territorial behavior of ravens and BMPs and design features would similarly will limit the
density of nesting ravens along the transmission line. Therefore, a low (5-40%) habitat services reduction
adjustment factor is recommended to account for the reduction of functionality within the decreased productivity
and survival impact zone (Table 2). The wide range in the habitat services reduction adjustment factor in this
impact zone is due to the site-specific variability of the metrics (i.e., local nest success, local raven nesting
densities) that inform the estimate. Due to these elements, the Agencies’ believe there is a moderate amount of
negotiation space available to set this impact zone’s habitat services reduction estimate (Table 2).
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Summary of Indirect Effects Studies

Although quantifying indirect impacts can be a complex task, and some uncertainty remains as how to enumerate
the magnitude of the effect (e.g., habitat services reductions and the resulting functional acre losses), information
from these recent papers provide a substantial and meaningful basis for the Agencies to recommend that new
transmission line projects, like Gateway West, evaluate and mitigate for indirect effects to sage-grouse. Based on
the above research and discussion, the Agencies have significant basis to support an indirect effects analysis
comprised of three impact zones. Impacts to sage-grouse in these zones will vary in intensity and by habitat type.
Figure 1 provides an example of how the Agencies recommend the three impact zones be applied to the Project.
Table 2 identifies the zones of impact and provides the Agencies’ rationale and guidance for development of a
collaboratively-negotiated indirect effects analysis for the Project. A complete indirect effects analysis, consistent

with guidance herein, will be necessary for development of mitigation actions to offset the Project’s indirect
impacts.
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Table 2. Summary of Analysis and Calculation of Indirect Effects Methodology

Indirect Effect

Mechanism and Impact of Concern

Relevant Research

Confidence Level in Science, Magnitude of Effect, Negotiation
Flexibility

Avoidance

Zone of Influence:
600-m

Applies to:
All sage-grouse
habitat

Avoidance of areas in proximity to
transmission lines affects:
e General habitat use
e lek attendance and persistence
e seasonal movements/population
connectivity

Hanser et al. 2011
(500-m)

WHCWG 2012 (500-m)
Gillan et al. 2013 (600-
m)

Shirk et al. 2015 (>500-
m)

Confidence in Zone of Influence: HIGH
e 600-m buffer
Confidence in Effect: HIGH
e Avoidance of anthropogenic features leads to a
substantial loss of sage-grouse habitat
Habitat Service Reduction (HSR) and contributing metrics:
HIGH
e Significance level of habitat non-use
HSR Negotiation Space: LIMITED

Increased Avian
Predator Presence
and Predation

Zone of Influence:
1,200-m

Applies to:
Sage-grouse nesting
and brood-rearing
habitat

Transmission line subsidies for perching
and nesting ravens (and other raptors)
affects:

e nest survival

e brood survival

e adult survival

e lek attendance and persistence

Howe et al. 2014
Coates et al. 2014
Coates and Delehanty
2004

Bui et al. 2010
Boarman and Heinrich
1999

Knight and Kawashima
1993

Confidence in Zone of Influence: HIGH
e 1,200-m buffer
Confidence in Effect: HIGH
e Some functionality of the habitat would remain and
continue to be used by sage-grouse, but most
significant impacts to nest success would occur within
this zone of impact
Habitat Service Reduction (HSR) and contributing metrics:
MODERATE
¢ Raven and Raptor Nest Presence
e Raven and Raptor Nesting Density
e Length of Breeding Season
HSR Negotiation Space: MODERATE

Decreased
Productivity and
Survival

Zone of Influence:
5,000-m

Applies to:
Sage-grouse nesting
and brood-rearing
habitat

Reduced nest success and lowered hen
survival are affected by the presence of
a transmission line. Chick survival and
hen survival have the most influence on
growth rate, thus inferences to
decreased recruitment are reasonable,
affecting:

e nest survival

e brood survival

e adult survival (females in

particular)
e lek attendance and persistence

Gibson et al. 2013
Schroeder 2010

Confidence in Zone of Influence: MODERATE
e 5,000-m buffer
Confidence in Effect: MODERATE
e Majority of habitat services would remain, however
sage-grouse growth rates are particularly influenced
by hen and chick survival
Habitat Service Reduction (HSR) and contributing metrics:
LOW
e Nest Success
e Female Survival
¢ Raven Nesting Density
e Length of Breeding Season
HSR Negotiation Space: MODERATE
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Figure 1. Example Assessment for the Three Impact Zones That Should be Applied to the Gateway West Project.
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Considerations for Existing Anthropogenic Influences and Other Strategies

to Reduce Indirect Effects

Certain already-proposed and/or additional, voluntary Project design considerations, such as undergrounding the
new transmission line through discrete areas, colocation of the Project with existing transmission or other
infrastructure features, and use of non-guy-wired monopole towers in sage-grouse breeding habitat, may be
effective in reducing indirect effects of the new transmission line.

Undergrounding

The indirect effects to sage-grouse discussed above are avoided in areas where a new transmission line is placed
underground. Undergrounding new transmission lines in sage-grouse habitat is recommended in BLM's
Instruction Memorandum 2012-043 (BLM 2012), the National Technical Team Report (NTT Report; SGNTT 2011)
and COT Report (USFWS 2013). As undergrounding requires significant funding and risk commitments from a
transmission line project applicant, the Agencies recommend this method in locations and for discrete distances
where there are no other feasible alternatives to siting new transmission lines within sage-grouse PAC habitats.
The Agencies anticipate that an underground design employed in PAC habitat, while having some construction-
related direct habitat disturbance impacts in the construction right-of-way that will take time to restore, will
ultimately result in a significant avoidance and/or reduction in long-term indirect effects to PAC habitats in
comparison to indirect effects that would occur from an overhead transmission line design. While undergrounding
has not yet been widely employed to avoid indirect impacts to high quality wildlife habitat, several recent and
ongoing transmission line permitting processes are considering or requiring undergrounding new transmission
lines for limited, discrete distances.

Colocation

Colocating new transmission lines alongside existing transmission lines is identified as a method to reduce
impacts to sage-grouse in NTT and COT reports and various State sage-grouse management plans (e.g., State of
Nevada 2010). Indirect effects to sage-grouse are minimized when a new transmission line is sited adjacent to an
existing transmission line. Due to the already-realized indirect impacts to sage-grouse from an existing
transmission line (Figure 2), colocation of a new transmission line project within this existing impact zone will
result in reduced indirect impacts to sage-grouse from the new Project (Figure 3). The greatest reduction in
indirect effects will occur when the new transmission line is placed at the narrowest allowable centerline-to-
centerline separation distance from the existing transmission line.

Self-Supporting Monopole Towers

Transmission towers that have multiple horizontal avian predator nesting and perching surfaces (e.g., self-
supporting lattice tower) will likely be a long-term source of increased sage-grouse predation where those towers
occur in and near sage-grouse breeding habitat (Graul 1980; Ellis 1984; Ellis 1985; Steenhof et al. 1993).
Secondarily, towers supported by guy wires will likely increase the incidence of adult sage-grouse collisions that
occur over the life of a transmission line’s operations. As a new transmission line operating in sage-grouse habitat
will accrue these indirect effects for decades or longer, the Agencies anticipate that use of self-supporting
monopole towers, installed (at a minimum) in and near sage-grouse breeding habitats and in combination with
other avian predator nest management activities, will provide a significant reduction in the Project’s sage-grouse
indirect effects when compared to use of self-supporting lattice towers or various designs of guy-wired towers.
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Agencies’ Indirect Effects Analytical Guidance

The following steps would be utilized in a sequential fashion to calculate mitigation debits for the indirect impacts
discussed above. Acres would constitute the common currency for tracking indirect impacts debits across impact
types and jurisdictional boundaries. For ease in comparison, the Agencies anticipate acres would also be used as
a common currency to subsequently define mitigation credits that are necessary for offsetting the Project’s
indirect effects.

The Agencies recommend the Project’s mitigation debits be calculated in a sequential fashion, using the following
steps. Additional guidance is provided below for steps 1-3.

1. Calculate acres of indirect effects that will accrue to the impacted habitat types within each of the three
indirect impact zones (see Figure 1).

2. Adjust acres of indirect effects within each of the three indirect impact zones based on collaboratively-
identified services reduction adjustment factors (see Table 3).

3. Further adjust acres of indirect effects within each of the three indirect impact zones based on
considerations of existing anthropogenic influences as well as any Project design considerations (above)
that are applied.

4. If appropriate, multiply adjusted indirect effect debits, as quantified in steps 1-3, above, by a mitigation
ratio(s). Mitigation ratio(s) could be used to address new indirect impacts to highest-importance sage-
grouse habitats, such as PAC habitats, to assist in ensuring the overall Project achieves a net
conservation benefit to sage-grouse.

Calculate and Adjust Habitat Services Within Impact Zones

As discussed above, new transmission lines will accrue indirect impacts to sage-grouse through the following
main categories of indirect impact: avoidance of transmission lines, increased avian predator presence and
predation, and decreased productivity and survival. The identified habitat services reduction (HSR) adjustment
factors for each of the indirect impact zones is intended to reflect the reduced, but not complete loss of habitat
services in the area that would be impacted by a new transmission line. Indirect impact zone widths and
associated HSR adjustment factors for this example were discussed above, and are presented in Table 3 and
displayed in Figure 2.

Table 3. Summary of Indirect Impact Zones and Percent of Habitat Services Reduced®

Indirect Impact Type Impact Zone Habitat Services Reduction (%)
Avoidance 0-600 m 75-90%
Increaged Avian Predator Presence and >600-1,200 m 20-50%
Predation
Decreased Productivity and Survival >1,200-5,000 m 5-40%

! For demonstration purposes, the habitat service reduction values depicted in Figures 2 and 3 represent the highest
value within the habitat service reduction range identified in Table 3. The specific habitat service reduction value for
each impact zone will be open for varying degrees of negotiation, as discussed above and identified in Table 2,
before being finalized.

Assessing Indirect Effects of Transmission Lines on Greater Sage-Grouse
for the Gateway West Interstate Transmission Line Project Page |12
June 4, 2015





Consider Existing Anthropogenic Influences and Project Design Considerations

The Project Design Considerations (above) may be applied to reduce indirect effects where there are existing
anthropogenic influences, or when there are minimal anthropogenic influences in the Project’s indirect impact
zones. Existing anthropomorphic features and activities already have directly and indirectly reduced the quality of
sage-grouse habitats. Existing anthropomorphic features that occur within the Project’s indirect impact zones
therefore will already have reduced or removed available habitat services, resulting in less overall indirect Project
effects than in similar sage-grouse habitat that does not have these existing anthropogenic features and impacts.
An example of how to account for existing anthropogenic impacts when calculating the Project’s new indirect
impacts is provided, below.

To account for an existing anthropogenic influence (e.g., an existing transmission line) and its already-realized
impact zones, the habitat services currently remaining on the landscape and the HSR with the addition of a new
transmission line would be analyzed using GIS (Figures 2 and 3). This methodology is spatially explicit and
recognizes that every transmission line (present and future) has indirect impact zones of influence (impact zones)
with accompanying reductions in habitat services. This analysis takes into account where new impact zones occur
with the new transmission line, where the new and existing impact zones overlap, and where they don't. In
general, the methodology functions as follows: as new transmission lines and their associated impact zones
overlap existing transmission line impact zones, the remaining habitat services are further reduced based on the
associated percent loss of habitat services attributed to the particular overlapping impact zone.

For example, within the 600-m Avoidance impact zone of an existing transmission line (not located adjacent to
another existing line and, for demonstration purposes, using the higher end of HSR value range), 10% of the
habitat services would be remaining because 90% of the habitat services would already have been lost. To
account for the further reduction in habitat services that would be lost within the 600-m Avoidance impact zone
with the addition of a new colocated transmission line, the change in habitat services where the 600-m Avoidance
impact zones overlap would be calculated by removing 90% of the remaining 10% of habitat services, or 9% of
the habitat services (i.e., 0.90 x 0.10 = 0.09). The spatially explicit implication of this analytical methodology
results in a direct relationship between separation distance and habitat services reductions (i.e., smaller
separation distance between colocated transmission lines results in less overall habitat service reductions).
Colocating transmission lines at the narrowest allowable separation distance (i.e., 250 ft) will result in significantly
lower indirect effects (and therefore significantly less compensatory mitigation burden) than a wider (e.g., 1,500 ft)
separation distance. Figure 3 provides an example of calculating the indirect effects of a new project after
colocation with an existing project, using several possible HSR values.

To calculate the number of acres of indirect effects for a new transmission line that is colocated with an existing
transmission line, the following steps are utilized to adjust indirect effect debits for each impact zone (see Figure
3):

1. Calculate the existing transmission project’s already-realized indirect impacts for each of the three indirect
impact zones;

2. Calculate the number of new (non-overlapping) and overlapping acres for each of the three impact zones;

3. Multiply the number of non-overlapping and overlapping acres within each impact zone (from Step 2,
above) by the modified HSR percent (from Table 3) to obtain additionally-reduced acreages from each
impact zone;

4. The acreages from Step 3 are then summed to determine total indirect impact acre debits of the new
colocated project.
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Figure 2. Disturbance Bands and Habitat Service Reduction Adjustment Factors - Existing Transmission Line
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Figure 3. Disturbance Bands and Habitat Service Reduction Adjustment Factors - New and Existing Transmission Line
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Demonstration — Applying the Agencies’ Indirect Effects Analytical

Guidance - Wyoming Example

For demonstration purposes, the Agencies applied the indirect effects analytical guidance provided herein to the
Project in Wyoming. In Figure 4, the proposed Gateway West transmission line is identified as a yellow line. Areas
in blue represent existing transmission lines, with a 5,000-m decreased productivity and survival indirect impact
zone identified on either side of the existing transmission line. Areas in purple identify where the Project is located
in a designated utility corridor (where reduced indirect impacts may be realized if the Project is colocated with
existing infrastructure), and gray hash polygons represent Wyoming sage-grouse PACs. Areas in red indicate
where indirect effects have not been reduced via colocation with an existing transmission line, and therefore these
“greenfield” areas are likely to have the largest amount new Project-related indirect effects.

Via application of the Agencies’ indirect effects analytical guidance, the Agencies were able to generally
determine the magnitude of new indirect effects that will be caused by the Project in Wyoming. Due to the
Project’s already-approved design considerations (e.g., colocation with existing transmission lines), the Project’s
indirect impacts in Wyoming already have been significantly reduced, and, while new indirect effects will likely
accrue across the entire Project in Wyoming, Figure 4 indicates that only limited, discrete Project areas in
Wyoming appear to have substantial, new indirect effects. The Agencies note that new indirect impacts to sage-
grouse occurring in red, purple, blue, and gray hash areas could be further reduced by application of new or
additional strategies (e.g., self-supporting monopole towers, narrowest allowable separation distance when
colocating transmission lines), thereby further reducing the Project’s mitigation burden.
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Figure 4. Demonstration of Agencies’ Analytical Process for Gateway West Indirect Effects in Wyoming.

|17

o e
(GO RTTRLI

il

£
Eotetelelatete e I
RORaiess o
Az £,
R S P
Rossseies? s
e R0 o N
ettt te 55050
SOt titi St Retet tetyts: ST a et atte]
ST tetetetate (T botese
25 P Btoteleteleletelt ey
= S o S0 2 e
B L o, o, o <
B S SRS S5
ST RS SASSANASIIIE] PSSR RS L
R SR S SRS S S b OSSR
T T SN K ietetatetote .
R I RIS e
o o R R Ay R R
et e ta et e e e Sty BEREAS :
EotTotetetoleteteteleletes by, 50Nl E
T o000 e o) 3
UPAERIRIH] PRy R XAy a o
PSRRI R AR BR q & i
RSy el RS Bt s B o
ioetarmanll tetetet QI at 1ot - ot T 2
<L % %e %%, e %t Tl [t atetetete- N
T JEEEE D SR B NG R S B T
[5<3 LI s [ oSt I NVt e ettt S b ity
GAIR] QAR © hdeeletoleloloteto i .
TS0, R0t LR b
e et %ete 525 d
S5 o, RIS 5
AT TRAH I kT
b SRS (505
BRI R Lot

5
::
3:
%%
’:
525

..
&
5%
!
52
%
5
5%
4
<
5%
55

o
&
X
5
S
%
o
gty
S0
4 R
5505
505

.
T
£

&
<
%
gt
ole!

S0
S0
oo
’:‘0‘0’

%
’:‘:
T
5

505
35
L £
o
L
e e
b5252565

L
e

8553
XS

P
5

b

oo
25

55

)
%
5
byt
6%
!

L
e

<
2%

4
40!
S50

"

)

(e
5%
S5

2%
o5

e
oTeretecetaresy!
R
AR XA R
OO RBICF AT, .
EILLIRL LTINS LG :
ittt titetatete B B
g vt W PR et sterd
A R £

=
[
]

Proposed Gatew ay West
Existing Transmission Lines with Skm Indirect Effects
Wyoming Transmission Line Comidor

GWW 5km Buffer®

[B2Z5] wyoming Core Areas

hoife

opyright: 82013 Esri, Delorme, NAVTE

C

Frewvs

Assessing Indirect Effects of Transmission Lines on Greater Sage-Grouse

for the Gateway West Interstate Transmission Line Project

June 4, 2015






Summary and Recommendations

Based on the latest scientific literature presented above, the Agencies have determined that indirect impacts to
sage-grouse from transmission lines are likely to occur and can be reasonably quantified. The Agencies
appreciate the Companies’ recognition, as stated in the Companies’ Summary, that indirect effects to sage-
grouse will occur from the Project, and the Agencies acknowledge that each of Scenarios 1-4 have some merit in
addressing indirect effects. However, in isolation, each Scenario (1-4) is not comprehensive of all the indirect
effects that will accrue over the life of the new transmission project. Any approach to assessing indirect effects
that does not comprehensively address the three primary indirect impacts associated with transmission line
projects (avoidance, increased avian predator presence and predation, and decreased productivity and survival)
will be viewed by the Agencies as inadequate. The Agencies’ methodology, as described in this guidance
document, utilizes the latest science and provides the key elements and processes that, if addressed sufficiently,
will be viewed as consistent with the COT Report, the Mitigation Framework, and IM 2013-142, and as an
adequate treatment of the aforementioned indirect effects.

The Agencies have identified the opportunity to reduce the Project’s indirect effect debits, such as collaboratively
identifying habitat service adjustment factors for each the three indirect impact zones, as well as accounting for
existing anthropogenic influences that occur near the new transmission line. The Agencies also have identified
additional Project design criteria that, if further implemented, are likely to reduce the Project’s indirect effects and
associated mitigation burden. The Agencies look forward to meeting the Companies face-to-face in near future to
continue discussions of the Project’s indirect effects and developing the key elements identified in Scenario 5
using the Agencies’ guidance provided herein, followed by discussions of compensatory mitigation for offsetting
the Project’s indirect effects.
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