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ENVIRONMENTAL & STATISTICAL CONSULTANTS

415 West 17" Street, Suite 200, Cheyenne, WY 82001
Phone: 307-634-1756 ¢« www.west-inc.com ¢ Fax: 307-637-6981

DATE: August 17, 2017

TO: Horse Heaven Wind Farm, LLC

FROM: Erik Jansen, Western Ecosystems Technology, Inc.

RE: 2017 Raptor Nest Survey Report for the proposed Horse Heaven Wind Project,

Benton County, Washington.

Introduction

Horse Heaven Wind Farm, LLC (Horse Heaven) is developing the proposed Horse Heaven
Wind Project (Project) in Benton County, Washington. Western Ecosystems Technology, Inc.
(WEST) was contracted by Horse Heaven to conduct aerial raptor nest surveys within the
Project and surrounding area. Surveys for nests of all raptor species were conducted within a 2-
mile (mi; 3.2-kilometer [km]) buffer of the Project, while surveys specifically for bald eagle
(Haliaeetus leucocehalus) and golden eagle (Aquila chrysaetos) nests were conducted within a
10-mi (16-km) buffer of the Project (Survey Area). The initial aerial survey was conducted in late
March, 2017, with a follow-up survey completed in early May. This memorandum summarizes
the characteristics of the Survey Area, survey methodology, and results of the 2017 raptor nest
surveys at the Project.

Survey Area

The Survey Area was developed by buffering the Project boundary by 2-mi and 10-mi in a
Geographic Information System (GIS). The Survey Area consisted of the Project and
surrounding buffers, which included portions of Benton and Franklin Counties, Washington
(Figure 1). The Project is located within the Horse Heaven Hills which is an anticline ridge of the
Yakima Folds within the larger Columbia Plateau Ecoregion (Clarke and Bryce 1997).
Topography within the Project is composed primarily of rolling to incised hills with a broad
northeast-facing rampart along the northern perimeter of the Project boundary (Figure 2). The
highly-eroded drainages along the rampart expose basalt cliffs and ledges that are suitable for
nesting raptors. Isolated trees and small tree stands are found along drainage bottoms also
provide nesting habitat. On the southern side of the rampart, the landscape transitions to
relatively rolling topography with shallow, meandering canyons that drain south into the
Columbia River. The Yakima River and Columbia River are located along the edges of the
Survey Area and contain trees and cliffs suitable for nesting raptors.

Land cover within the Survey Area is a mosaic of dryland and irrigated agriculture, shrub-steppe
grasslands, and rural/urban development (Figure 2). Agriculture crop is the dominate land cover
throughout the Project and surrounding Survey Area. Shrub-steppe grasslands are found in
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topographically steep areas where agriculture was not possible. A third of the Survey Area
contains rural/urban development including portions of the ftri-cities metro area (Richmond,
Kennewick and Pasco), Benton City and unincorporated rural areas. Much of the Survey Area is
privately owned and actively managed for agriculture and livestock grazing. The 63 wind turbine
Nine Canyon Wind Project is located directly to the east of the proposed Project.

Methods

Prior to aerial surveys, WEST conducted a literature search (Kalasz and Buchanan 2016) and
coordinated with Washington Department of Fish and Wildlife (WDFW) biologists to identify
previously documented raptor nests in the Survey Area and to review survey protocol.

Two rounds of double-observer (i.e., a primary and secondary observer) aerial nest surveys,
flown/completed at least 30 days apart, were conducted in a Robinson R-44 Raven |l helicopter
with bubble windows that provided excellent visibility (Pagel et al. 2010, USFWS 2013). The first
aerial survey was conducted by two qualified WEST biologists on March 31, 2017 and a follow-
up survey occurred on May 10, 2017. The initial survey was conducted during a time period that
overlapped the primary early nesting period of eagles in the Pacific Northwest, when breeding
pairs are exhibiting courtship, nest-building, and/or incubation behaviors. The follow-up survey
was performed at a time when eagles and other raptors are actively engaged in mid- to late
breeding season reproductive activities (e.g., incubating, brooding, feeding nestlings), and when
raptors engaged in ongoing nesting activities would be reliably on or around nests.

During the first survey, coverage included the 10-mi buffer around the Project and utilized an
intuitive controlled survey method. Intuitive controlled surveys focused on areas with the highest
potential to support raptor nests including cliffs, rock outcrops, incised drainages and canyons,
and large trees. During the second survey, WEST biologists revisited previously located raptor
nests to evaluate reproductive nesting status and revisited high-quality nesting habitat to search
for new nests and later nesting raptor species (e.g., Swainson’s hawk [Buteo swainsoni]).

During surveys, the helicopter was positioned to allow thorough visual inspection of all
appropriate habitat features. In general, the helicopter maintained a distance of at least 20
meters (m; 66 feet [ft]) from cliff faces and nests (Pagel et al. 2010). When nests were located,
the helicopter reduced speed and adjusted flight track to allow for a clear view of the nest for
documentation and photographing. For each nest or group of nests, a Global Positioning
System (GPS) location was recorded, a photograph was taken, and nest attribute data were
collected (Table 1). A group of nests was defined as two or more nests that occurred on the
same tree, shelf, or cliff face within close proximity to one another (e.g., approximately 25 m [80
ft]).

WEST categorized basic nesting territories and nest use following Steenhof and Newton (2007).
Nesting territories were classified as occupied if any of the following were observed at the nest
structure: (1) an adult in an incubating position, (2) eggs, (3) nestlings or fledglings, (4)
occurrence of an adult (or, sometimes sub-adult), (5) a newly constructed or refurbished stick
nest in the area where territorial behavior of an eagle had been observed early in the breeding
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season, or (6) a recently repaired nest with fresh sticks (clean breaks) or fresh boughs on top,
and/or droppings and/or molted feathers on its rim or underneath. A nesting territory that is not
occupied is termed unoccupied. Nests within occupied territories were further classified as
“active” if an egg or eggs had been laid or nestlings were observed, or “inactive” if no eggs or
chicks were present. Although territories considered occupied often have active nests, nests
that were once active may become inactive due to abandonment or nest failure (i.e., territory
status may change from unoccupied to occupied, but may not change from occupied to
unoccupied in a season; however, nest status may change from inactive to active or vice versa
in a season). If an adult was on the nest during the first survey but the previously-occupied nest
was vacant during the second survey, the nest status was defined as “unknown.”

Results

A total of 21 raptor nests were located within the Survey Area in 2017. One bald eagle (Nest 18)
was located at the confluence of the Yakima River and Columbia River and adjacent to State
Highway 240 and several nature preserves approximately 7.7 miles northeast of the Project
(Photo 1). The nest contained one chick approximately 21 days old at the time of the second
survey (April 30).

Of the 21 nests documented, 11 had territory occupancy and eight (72 percent) had signs of
active nesting. Two occupied ferruginous hawk (B. regalis) nests were documented during
surveys, of which, one adult was sitting on Nest 3 during both surveys and is assumed active.
Nest 3 was located in a |G N
The occupied inactive ferruginous hawk nest (Nest 8) had one adult standing on top of the nest
during the first survey and was in good condition (Table 1, Photo 2). Seven additional
unoccupied inactive nests were characteristic of nests built by ferruginous hawks and found
within two miles of the Project. These unoccupied, inactive nests were located on the ground (n
= 6 nests) and cliff ledge (n = 1 nest) and had the size and form typical of ferruginous hawk
construction. Five of the nests were in poor to fair condition, indicating no recent maintenance or
nesting activities had occurred and were most likely old territories (Photo 3). An adult
ferruginous hawk was flushed from the ground and observed in flight, but could not be attributed
to a particular nest (Photo 4).

Of the four red-tailed hawks (B. jamaicensis) that were observed on the nest during the first
survey, three nests contained one to two chicks between 14-21 days old during the second
survey (Nest 1, Nest 9, and Nest 12). The fourth nest observed with a red-tailed hawk during the
first survey did not contain sign of nesting during the second survey and was considered
occupied inactive.

Two great-horned owls (Bubo virginianus) were observed nesting within 2 miles of the Project.
One of the nests (Nest 14) had an adult incubating on the nest during the first survey and two
owlets standing adjacent to the nest during the second survey. One additional nest (Nest 2) had
an adult owl sitting on the nest during the first survey with two red-tailed hawks perched on an
adjacent tree. The nest was abandoned by the second survey with no sign of nesting activity.
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One occupied active Swainson’s hawk nest was observed during the second survey near the
center of the Project. The nest was vacant during the first survey and is presumed the adult
arrived between the first and second surveys. No eggs or young were observed but the adult
remained sitting tight on the nest.

While not a raptor per se, one common raven (Corvus corax) nest (Nest 6) was recorded
because ravens and raptors are known to use similar-sized nests. The nest was located in the
center of the Project on top of an old windmill and had an adult on the nest during the first and
second surveys.

The remaining 3 unoccupied nests (Nest 5 and Nest 20) were located in trees within the Project.
Two nests were located within the tree at Nest 5 and one at Nest 20. Neither nest(s) location
had sign of territory occupancy or nesting activity during either survey.

In Washington, the bald eagle is considered a federal and state species of concern' (USFWS
2008, WDFW 2013) and protected by the Migratory Bird Treaty Act (MBTA)? and Bald and
Golden Eagle Protection Act (BGEPA)®. Similarly, in Washington the ferruginous hawk is
considered a federal species of concern (USFWS 2008) but is also listed as state threatened*
due to population declines (WDFW 2013). The red-tailed hawk, great-horned owl, Swainson’s
hawk and common raven are species protected under the MBTA.

' In Washington, a sensitive species is defined as a native species that is vulnerable or declining and is likely to become
endangered or threatened in a significant portion of its range within the state without cooperative management or removal of threats
(Washington Administrative Code [WAC] 232-12-011).

2 As defined in 50 Code of Federal Regulation (CFR) §20.11

® As defined in 50 CFR §21.11

* In Washington, a threatened species is defined as a native species that is likely to become endangered within the foreseeable
future throughout a significant portion of its range within the state without cooperative management or removal of threats (WAC 232-
12-011).
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Table 1. Final 2017 raptor nest results for aerial surveys conducted February 22 and April 30 at the proposed Horse heaven Wind
Project, Washington. Coordinates UTM Z11N.

NestID Species

Territory Status

Breeding Status

Nest Substrate

Easting

Northing

Comment

01

Red-tailed Hawk

Occupied

Active

Tree

324523

5111950

Adult on nest first survey; one
chick approximately 14-day old
chick on nest second survey

02

Great-horned Owl

Occupied

Unknown

Tree

321773

5110230

Adult GHOW on nest first
survey, two RTHA perched on
adjacent tree; No sign of
nesting or adults second survey

03

Ferruginous Hawk

Occupied

Active

Tree

Adult perched on nest first
survey; adult sitting in nest
second survey

04

Unknown Raptor

Unoccupied

Inactive

Ground

Characteristic of ferruginous
hawk nest; large nest in fair
condition; no sign of nesting
either survey

05

Unknown Raptor

Unoccupied

Inactive

Tree

Two nests located in one tree;
no sign of nesting either survey

06

Common Raven

Occupied

Active

Windmill

319062

5111850

Adult on nest first and second
survey

07

Red-tailed Hawk

Occupied

Inactive

Tree

318508

5112510

Adult on nest first survey; no
sign of nesting of adult
observed second survey

08

Ferruginous Hawk

Occupied

Inactive

Ground

Adult on nest first survey; no
sign of nesting of adult
observed second survey

09

Red-tailed Hawk

Occupied

Active

Tree

319067

5116690

Adult on nest first survey; two
chicks approximately 21-day
old second survey; cottonwood
tree

WEST, Inc.
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Table 1. Final 2017 raptor nest results for aerial surveys conducted February 22 and April 30 at the proposed Horse heaven Wind
Project, Washington. Coordinates UTM Z11N.

NestID Species Territory Status  Breeding Status  Nest Substrate  Easting Northing Comment
Characteristic of ferruginous

10 Unknown Raptor Unoccupied Inactive Ground I howk nest; nest poor condition,
no recent maintenance
Characteristic of ferruginous

11 Unknown Raptor Unoccupied Inactive Ground I haowk nest; nest poor condition,
no recent maintenance
Adult on nest first survey; one

12 Red-tailed Hawk Occupied Active Cliff 313710 5121070 chick approximately 21-day old
second survey
Characteristic of ferruginous

13 Unknown Raptor Unoccupied Inactive Ground I hawk nest; nest poor condition,
no recent maintenance
Adult on nest first survey; two

14 Great-horned Owl Occupied Active Tree 313047 5121670 young OV\{IS (branchlets)
standing in tree adjacent to
nest second survey
Characteristic of ferruginous

15 Unknown Raptor Unoccupied Inactive Cliff B hawk nest; nest poor condition,
no recent maintenance
Characteristic of ferruginous

16 Unknown Raptor Unoccupied Inactive Ground [ hawk nest; nest fair condition,
no recent maintenance
Characteristic of ferruginous

. . hawk nest; nest good

17 Unknown Raptor Unoccupied Inactive Ground - condition, no recent
maintenance
Adult on nest first survey, mate

18 Bald Eagle Occupied Active Tree 326296 5124520 perched n trfee adJacen.t to
river; One chick approximately
21-day old second survey

WEST, Inc. 8 August 2017
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Table 1. Final 2017 raptor nest results for aerial surveys conducted February 22 and April 30 at the proposed Horse heaven Wind
Project, Washington. Coordinates UTM Z11N.

NestID Species Territory Status  Breeding Status  Nest Substrate  Easting Northing Comment

Not observed first survey; adult

19 Swainson's Hawk Occupied Active Tree 319290 5111630
on nest second survey

Not observed first survey; no
20 Unknown Raptor Unoccupied Inactive Tree I sisn of nesting or adults
observed second survey

! Occupied = a nest used for breeding in the current year by a pair of eagles. Presence of an adult, eggs, or young, freshly molted feathers or
plucked down, or current year's mutes (whitewash) suggest site occupancy; Unoccupied = no sign of nesting or territory occupancy in the current
nesting season; DNLO = did not locate during surveys

2 Active = eggs or young observed within nest at the time of survey; Inactive = no adults, eggs or young observed within nest at time of survey;
Unknown = unknown breeding status

WEST, Inc. 9 August 2017
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Photo 1. Bald eagle on Nest 18 along the Columbia River. Adult on nest. Photo
March 30, 2017.
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Photo 2. Occupied inactive ferruginous hawk Nest 8. Adult observed
standing on nest during second survey. Photo March 30, 2017.
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Photo 3. Example of an unoccupied inactive nest, characteristic of a
ferruginous hawk. Nest 4 was in fair condition with slumping around the nest
bowl and no sign of nesting during either survey. Photo March 30, 2017.

Photo 4. Adult ferruginous hawk in flight, flushed from ground during the
first survey March 30, 2017.
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EXECUTIVE SUMMARY

Horse Heaven Wind Farm, LLC is developing the proposed Horse Heaven Wind Energy Project
(Horse Heaven and/or Project) in Benton County, Washington. Western EcoSystems
Technology, Inc. (WEST) was contracted to conduct biological baseline studies at the Project
which included avian use surveys, raptor nest surveys, and a landcover assessment.
Additionally, observations of rare and sensitive species were documented incidental to protocol
wildlife surveys. This report summarizes the methodology and results of field surveys conducted
at Horse Heaven during 2017-2018. Research at the Project was designed to help address the
questions posed under Tier 3 of the US Fish and Wildlife Service (USFWS) Land-Based Wind
Energy Guidelines and Stage 2 of the Eagle Conservation Plan Guidance document. The
principal objective of the study was to provide site-specific bird and landcover data that would
be useful to evaluate potential impacts from the proposed wind energy facility. Field surveys
included 1) fixed-point surveys for small and large birds, 2) raptor nest surveys, and 3)
landcover mapping.

The Project is located in the Columbia Plateau Ecoregion and comprised predominantly of
agriculture (73%) followed by grassland (25%), and shrub-steppe (2%). Fixed-point bird surveys
estimated the seasonal, spatial, and temporal use patterns of birds within the Project. Fixed-
point surveys were conducted at 13 points twice a month for one full year (August 11, 2017 —
July 16, 2018). Point counts included 10-minute surveys for small birds within a 100-m radius
plot followed by 60-minute surveys large birds within an 800-meter radius plot. Raptor nest
surveys were conducted within 10 miles of the Project from helicopter and by ground during the
2017 and 2018 nesting seasons. Dominant landcover within the Project was classified and
mapped using remotely sensed data and field-verified.

A total of 322 surveys of each survey type (i.e., small bird and large bird) were conducted during
25 survey rounds. Passerines comprised the majority of avian use during small bird use
surveys, which was highest during winter (10.85 birds/100-m plot/10-min) similar between
spring and fall (5.17 and 5.14 birds/100-m plot/10-min, respectively) and were lowest during
summer with 4.87 birds/100-m plot/10-min. Horned lark and western meadowlark accounted for
85.8% of the 2,205 total birds observed. One observation of a sagebrush sparrow, a state
candidate species for listing, was documented during spring.

Observations of waterbirds, specifically sandhill crane, had the greatest influence on overall
large bird use which was highest in spring (11.69 birds/800-m plot/60-min survey), followed by
fall (9.03 birds/800-m plot/60-min survey), winter (8.56 birds/800-m plot/60-min survey), and
lowest in summer (2.48 birds/800-m plot/60-min survey). Sandhill crane was the most frequently
observed waterbird which consisted of 8 groups of 552 individuals that was highest during
spring (5.03 birds/800-m/60-min) followed by fall (1.56 birds/800-m/60-min). No cranes were
observed landing in the Project and typically flew above the RSH (90%). Avoidance behaviors
by cranes at operational wind facilities suggest that collision risk would be low. In addition to
sandhill crane, several sensitive large bird species were documented during surveys and
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include American white pelican, bald and golden eagle, and ferruginous hawk. Based on low
use and flight behavior (e.g., exposure rate), collision risk for these species is thought to be low.

Based on species composition of the most common raptor fatalities at other wind energy
facilities and species composition of raptors observed at the Project during the surveys, the
majority of the fatalities of diurnal raptors may consist of Swainson’s hawk, red-tailed hawk,
American kestrel and northern harrier. It is expected that risk to raptors would be unequal
across seasons, with the highest risk during spring and summer.

Three golden eagles were observed flying within the 800-m survey plot and below 200-m above
ground level (AGL) for a total of 35 eagle minutes. A fourth golden eagle was observed outside
the survey plot (approximately 1-2 km) and was recorded as an incidental observation. One of
the three eagle observations was of an adult for 30 eagle minutes. The individual was circling
low and calling; likely influenced by the presence of the surveyor. Golden eagles were
documented during the spring and fall migration. Two bald eagles were observed flying with the
800-m survey plot and below 200-m AGL for six eagle minutes. Bald eagles were documented
only during winter. No roosts or concentrations of eagles were noted during surveys. Based on
low eagle use at the Project (2—3 observations during 322 survey hours), intermittent sources of
prey and no nesting habitat in proximity to the project, collision risk to bald and golden eagles
appears low.

Of the 33 raptor nests documented within 10-miles of the Project in 2018, 21 nests were
previously documented during aerial surveys conducted in 2017. The difference in the number
of nests among years was attributed primarily to an increase of red-tailed hawk and Swainson’s
hawk nests within and adjacent to the Project; of which several nests were discovered later in
the year after aerial surveys were completed. Species of note included a nesting bald eagle
located approximately 7.7 miles northeast of the Project and a ferruginous hawk nesting in a
tree within the Project during both survey years. Nesting habitat within the project consists of
small, isolated tree stands along drainage bottoms and associated with buildings/farmsteads.
Steep, rocky drainages bisect the broad escarpment that borders the Project to the northeast
and contains suitable ferruginous hawk nest habitat.

Landcover at the Project is consistent with the matrix of agriculture and grasslands commonly
found in the region. Native shrub-steppe was highly fragmented with small patches scattered
throughout the Project.

WEST, Inc. ii October 2018
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Conversions are provided below.

NOTES ON UNITS
Imperial Units are used throughout this document, with the exception of the use of meters when
describing avian use survey methodology, where metric is used to be consistent with guidelines.

Unit Conversions

Imperial Metric
1 foot 0.3048 meter
3.28 feet 1 meter
1 mile 1.61 kilometer
0.621 mile 1 kilometer
1 acre 0.40 hectare
2.47 acre 1 hectare
Common Conversions
Imperial Metric
0.06 miles 100 meters
0.12 miles 200 meters
0.5 miles 800 meters
10 miles 16.1 kilometers
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INTRODUCTION

Horse Heaven Wind Farm, LLC is developing the proposed Horse Heaven Wind Energy Project
(Horse Heaven and/or Project) in Benton County, Washington. Western EcoSystems
Technology, Inc. (WEST) was contracted to conduct biological baseline studies at the Project
starting in August 2017 which included avian use surveys, raptor nest surveys, and a landcover
assessment. Additionally, observations of rare and sensitive species were documented
incidental to protocol wildlife surveys. This report summarizes the methodology and results of
field surveys conducted at Horse Heaven during August 2017 through July 2018.

Research at the Project was designed to comply with recommendations described by the
Washington Department of Fish and Wildlife (WDFW) Wind Power Guidelines (WDFW 2009),
Tier 3 of the US Fish and Wildlife Service (USFWS) Land-Based Wind Energy Guidelines
(USFWS 2012), Stage 2 of the Eagle Conservation Plan Guidance (USFWS 2013) and
associated Final Eagle Rule (USFWS 2016).

The principal objectives of the study were to: 1) provide site-specific bird data that would be
useful to evaluate potential impacts from the proposed wind energy facility, and 2) identify and
delineate landcover within the Project to identify potentially suitable habitat for state or federally-
listed threatened, endangered or sensitive species, and inform potential WDFW mitigation
calculations (WDFW 2009).

PROJECT AREA

The 25,815 acre (40.3 mi2) Project area is located in Benton County, Washington, located within
the Horse Heaven Hills which is an anticline ridge of the Yakima Folds within the larger
Columbia Plateau Ecoregion (Clarke and Bryce 1997). Topography within the Project is
composed primarily of rolling to incised hills with a broad northeast-facing rampart along the
northern perimeter of the Project boundary (Figure 1). The highly-eroded drainages along the
rampart create numerous canyons that bisect the Project (Badger Canyon, Coyote Canyon,
Taylor Canyon) and expose basalt cliffs and ledges. On the southern side of the rampart, the
landscape transitions to relatively rolling topography with shallow, meandering canyons that
drain south into the Columbia River.

Land cover within the Project area is a mosaic of dryland and irrigated agriculture, shrub-steppe
grasslands, and rural/urban development (Figure 1). Agriculture crop is the dominate land cover
throughout the Project and surrounding area. Shrub-steppe grasslands are found in
topographically steep areas where agriculture was not possible. Much of the Project area is
privately owned and actively managed for dryland agriculture and livestock grazing. The 63 wind
turbine Nine Canyon Wind Project is located directly to the east of the proposed Project.
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Figure 1. Regional features surrounding the Horse Heaven Wind Project, Benton County, Washington.
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METHODS

The study at the Project consisted of the following: 1) fixed-point avian use surveys, 2) aerial
raptor nest surveys, 3) landcover mapping, and 4) incidental wildlife observations. Prior to
surveys, field survey protocols were reviewed with biologists from the WDFW and USFWS at an
in-person meeting in Portland, Oregon on September 19, 2017 and through written comments
on September 21, 2017.

Fixed-Point Bird Use Surveys

Survey Design

The USFWS describes survey guidelines in the Eagle Conservation Plan Guidance (ECPG;
USFWS 2013), and has codified those guidelines into standards in the recent Final Rule
(USFWS 2016; 50 CFR Parts 13 and 22, §22.26). The standards specify the protocols for
station establishment, level of survey effort, and data collection related to bald and golden
eagles. Because of their specificity, these standards were used to structure the survey design
and sampling effort, to the extent possible, for all avian surveys. Data collection for all surveys
used commonly-used survey methods (Ralph et al. 1993) and followed protocols specified in
USFWS 2016 for eagles, specifically.

Fixed-point count stations were established by placing a point nearest to the farthest western
proposed turbine location, then picking from a list of randomly-generated numbers that
corresponded to a proposed turbine location. Numbers were discarded and redrawn if 800-m
radius survey plots substantially overlapped (e.g., >50%). Point placement was microsited (e.g.,
minor shifts of approximately 100 m) in the field to maximize the surrounding viewshed and
were placed on publically accessible roads. A total of 13 survey points were established within
the proposed Project area to comply with ECPG recommended survey coverage of 30% of the
area within one kilometer (km) of turbines to be covered by 800-m radius observation plot
(Figure 2). A full survey round was completed every two weeks (e.g., twice per month) and the
order which points were surveyed was rotated each round so points were surveyed at different
times of the day.

Two types of surveys were conducted at each of the 13 survey points: a 10-minute small bird
survey followed by 60-minute large bird survey to maximize the detectability of focal species per
USFWS (2016). Surveys were conducted by one observer; points were not surveyed
concurrently to minimize the potential for duplicating individuals within a survey, allowing
surveys to be considered independent samples from each other.

Survey Schedule

The survey schedule was designed to document bird use and behavior across seasons within
the Project area. Surveys were conducted from August 11, 2017 to July 16, 2018. Surveys were
conducted twice a month during all seasons which were defined as spring (March 03 to May
27), summer (May 28 to August 10), fall (August 11 to November 28), and winter (November 29
to March 02). A survey of all 13 points (e.g., a survey round) occurred over multiple days,
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depending on the amount of available daylight which varied by season, accessibility, and
weather conditions. Surveys were conducted during daylight hours.

Small Bird Use Surveys

The objective of small bird use surveys was to collect data on species occurrence, and the
spatial and temporal patterns of avian use with a particular focus on passerines and other non-
raptors. However, if sensitive species that were classified as large birds (e.g., sandhill crane
[Antigone canadensis]) or raptors (e.g., eagles) were observed within 100-m survey plot, they
were recorded and included as incidental observations. All auditory and visual bird observations
within a 100-m circular plot were recorded for a 10-min sample period. For each observation,
data recorded included:

e species or closest species group e behavior
(e.g., unidentified passerine) ¢ flight height above ground level
o sex (max, min)
e age o flight direction
e number of individuals ¢ habitat

e distance (m)

Large Bird Use Surveys

The objective of large bird use surveys was to collect data on species occurrence and the
spatial and temporal patterns of avian use with a particular focus on eagles, other raptors, and
non-raptors such as sandhill crane. Large birds were defined as all raptor species and any bird
larger than a common raven. Surveys for large birds were conducted at the same 13 points that
were used for all bird surveys. All auditory and visual bird observations within an 800-m circular
plot were recorded for a 60-min sample period. Consistent with the ECPG and Final Rule,
WEST recorded all eagle observations, the total number of minutes an eagle was observed
within the 800-m survey plot and whether the bird was flying above or below 200-m above
ground level (AGL) or perched. A minute was tallied at the top of the full minute and rounded to
the nearest minute in situations of partial time. A flight path of the large-bird observation was
delineated on a topographic inset map and digitized into a Geographic Information System
(GIS). In addition to the minute data and flight paths, similar data were collected during large
bird survey as during the small bird surveys.

Percent survey coverage of thirteen 800-m survey plots within 1-km of the proposed turbines
was calculated by dividing the area of the 800-m survey plot by the 1-km turbine buffer.

Bird Use Statistical Analyses

Bird Diversity and Species Richness

Bird diversity was illustrated by the total number of unique species observed. Species lists (with
the number of observations and the number of groups) were generated by season and included
all observations of birds detected within the survey plot. In some cases, the tally may represent
repeated sightings of the same individual during separate visits. For example, a sum of 50
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observations of prairie falcon (Falco mexicanus) may be 50 unique birds, or it may be one bird
observed on 50 separate visits, or something in between. Species richness by season was
calculated by averaging the total number of species observed within each plot during a visit,
then averaging across plots within each visit, followed by averaging across visits within the
season. Overall species richness was calculated as a weighted average of seasonal values by
the number of days in each season. Species diversity and richness were compared among
seasons for fixed-point bird use surveys.

Bird Use, Percent of Use and Frequency of Occurrence

For generating standardized fixed-point bird use estimates, small birds recorded within a 100-m
survey radius at any time and large birds recorded within the 800-m radius plot at any time were
used in the analysis. The metric used to measure mean bird use was the number of birds per
survey per plot. These standardized estimates of mean bird use were used to compare
differences between bird types and seasons. Mean use by season was calculated by summing
the total number of birds seen within each plot during a visit, then averaging across plots within
each visit, followed by averaging across visits within the season. Overall mean use was
calculated as a weighted average of seasonal values by the number of days in each season.

Bird Flight Height and Behavior

Bird flight heights are important metrics to assess potential risk exposure. Flight height
information was used to calculate the percentage of birds observed flying within the rotor-swept
height (RSH) for turbines likely to be used at the Project. These analyses were conducted for
large bird use surveys only. A RSH for potential collision with a turbine blade of 25 to 150 m (82
to 492 ft) AGL was used for the purposes of the analysis. The flight height recorded during the
initial observation was used to calculate the percentage of birds flying within the RSH and mean
flight height. The percentage of birds flying within the RSH at any time was calculated using the
lowest and highest flight heights recorded.

Bird Exposure Index

The bird exposure index is used as a relative measure of species-specific risk of turbine
collision and the species most likely to occur as fatalities at the wind energy facility. These
analyses were conducted for large bird use surveys only. A relative index of bird exposure (R)
was calculated for bird species observed during the large bird survey using the following
formula:

R=AxPsx Py

Where A equals the mean relative use for species i averaged across all surveys, P; equals the
proportion of all observations of species i where activity was recorded as flying (an index to the
approximate percentage of time speciesispends flying during the daylight period), and
P; equals the proportion of all initial flight height observations of species i within the likely RSH.
The exposure index does not account for other possible collision risk factors, such as avoidance
probabilities or inter/intra-specific behaviors. The first flight height was selected because there
was a concern about the observer biasing the flight height of the bird. The thought was the first
flight height would be the most independent measurement of bias from the observer that exists.
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Spatial Use

Flight paths from large bird use surveys were used to identify patterns of spatial use based on
topography surrounding each point count station. If identified, species-specific patterns of
concentrated use could be used to identify potential areas of increased risk of turbine collision
during the operation of the Project. Flight paths delineated in the field and digitized in GIS were
compared to the underlying topographic features which included the broad escarpment,
associated draws, and the adjacent side slopes. In addition, patterns of spatial use were
compared across seasons to determine whether patterns of spatial use coincided with specific
time periods.

Quiality Assurance and Quality Control

Quality assurance and quality control (QA/QC) measures were implemented at all stages of the
study, including in the field, during data entry and analysis, and report writing. Following
surveys, observers were responsible for inspecting data forms for completeness, accuracy, and
legibility. Potentially erroneous data was identified using a series of database queries. Irregular
codes or data suspected as being questionable were discussed with the observer and/or Project
manager. Errors, omissions, or problems identified in later stages of analysis were traced back
to the raw data forms, and appropriate changes in all steps were made.

Data Compilation and Storage

A Microsoft® Structured Query Language (SQL) Server database was developed to store,
organize, and retrieve survey data. Data were keyed into the electronic database using a pre-
defined protocol to facilitate subsequent QA/QC and data analysis. All data forms and electronic
data files were retained for reference.

Raptor Nest Surveys

Survey Preparation and Consultation

Prior to aerial surveys in 2017, WEST conducted a literature search (Kalasz and Buchanan
2016) and coordinated with Washington Department of Fish and Wildlife (WDFW) biologists to
identify previously documented raptor nests in the Survey Area and to review survey protocol.
During each survey year, the Project boundary was buffered by 2-miles and 10-miles to create
the Survey Area. Compared to 2017, the Project boundary expanded in 2018 to the northwest.
WEST developed a survey plan by plotting previously-identified eagle and non-eagle nests on
maps and digital tablets (LG, Seoul, South Korea) with navigational software (Gaia GPS) that
was used during aerial surveys.

Aerial Survey Methods

Each survey year, two rounds of double-observer (i.e., a primary and secondary observer) aerial
nest surveys were conducted at least 30 days apart in a Robinson R-44 Raven Il helicopter with
bubble windows that provided excellent visibility (Pagel et al. 2010, USFWS 2013). The first
survey was conducted during a time period that overlapped the primary early nesting period of
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eagles in the Pacific Northwest, when breeding pairs are exhibiting courtship, nest-building,
and/or egg-laying and incubation behaviors (Isaacs 2018). A second survey was conducted
when eagles are actively engaged in mid- to late breeding season reproductive activities (e.g.,
incubating, brooding, feeding nestlings), and when eagles engaged in ongoing nesting activities
would be reliably on or around nests (Watson 2010, Isaacs 2018).

During the first survey round, coverage included the 2-mi and 10-mi radius survey area around
the Project. All stick nests that could be constructed by any raptor species were documented
within the 2-mi survey area, whereas only stick nests constructed by golden eagle or bald
eagles were documented within 10 miles of the Project. Surveys utilized an intuitive controlled
survey method which focused on areas with the highest potential to support raptor nests
including cliffs, rock outcrops, incised drainages and canyons, and large trees. During the
second survey, WEST biologists revisited previously located raptor nests to evaluate
reproductive nesting status and revisited high-quality nesting habitat to search for new nests
and later nesting raptor species (e.g., Swainson’s hawk [Buteo swainsoni]).

During aerial surveys, the helicopter was positioned to allow thorough visual inspection of all
appropriate habitat features. In general, the helicopter maintained a distance of no closer than
66 feet (20 m) from cliff faces and nests. When a nest was located, the helicopter reduced
speed and adjusted the flight track to allow for a clear view of the nest for documentation and
photographing. The amount of time spent circling/searching a particular area or the distance to
which a nest was approached was adjusted when raptors, particularly eagles, were present
on/near the nest to minimize survey-related disturbance (e.g., flushing). In the event of
nestlings, deference was provided and survey of nests directly adjacent to the nestlings (e.g.,
within 200 m) were aborted.

For each nest or group of nests (e.g., nest site), a Global Positioning System (GPS) location
was recorded, a photograph was taken, and nest attribute data were collected. A nest site was
defined as two or more nests that occurred on the same shelf, cliff face or tree within close
proximity to one another (e.g., approximately 80 feet [25 m]).

WEST categorized nest occupancy following Steenhof et al. (2017) which builds on the
research described below. As recommended by Steenhof et al. (2017) the terms “active” and
“‘inactive” to describe nest occupancy or the reproductive status of raptors (particularly eagles)
at a particular nest is avoided due to the inconsistent use of the ambiguous term throughout
research and technical documents. Associated nest “activity” can be inferred from the
observations of nest maintenance, presence of adult or young. The definitions of terms used in
this report include:

o Occupied Nest: an occupied nest may contain (1) an adult eagle in an incubating position,
(2) eggs, (3) nestlings or fledglings, (4) occurrence of an adult (or, sometimes sub-adult), (5)
a newly constructed or refurbished stick nest in the area where territorial behavior of an eagle
was observed early in the breeding season, or (6) a recently repaired nest with fresh sticks
(clean breaks) or fresh boughs on top, and/or droppings and/or molted feathers on its rim or
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underneath. A nesting territory that is not occupied is termed unoccupied (Postupalsky 1974,
Millsap et al. 2015).

o Unoccupied Nest: No sign of adults, young, nest tending or other behavior that indicates
nest occupancy during the raptor nesting period.

Landcover Assessment and Mapping

Dominant vegetation types at the Project were mapped to identify potentially suitable habitat for
sensitive plant and wildlife species, to help guide surveys for sensitive species within
development corridors, or to inform mitigation requirements for temporary and permanent
impacts to habitat resulting from Project development. Vegetation types were identified using
2017 and 2018 aerial imagery and remotely sensed data that included the National Landcover
Dataset (USGS 2011), National Wetland Inventory (USFWS 2017), and portions of the Project
was field-verified. Landcover types were defined as the following:

o Shrub-steppe — synonymous with shrub/scrub in the NLCD (Homer et al. 2015) Areas
dominated by shrubs; less than 5-m tall with shrub canopy typically greater than 20% of
total vegetation. This class includes true shrubs, young trees in an early successional
stage or trees stunted from environmental conditions.

e Grassland — synonymous with grassland/herbaceous in the NLCD (Homer et al. 2015).
Areas dominated by grammanoid or herbaceous vegetation, generally greater than 80%
of total vegetation. Grasslands enrolled in the Conservation Reserve Program (CRP) are
included in this classification. These areas are not subject to intensive management
such as tilling, but may be utilized for grazing.

o Developed — synonymous with developed/open space in the NLCD (Homer et al. 2015).
Includes areas with a mixture of some constructed materials, but mostly vegetation in
the form of lawn grasses. Impervious surfaces account for less than 20% of total cover.
These areas most commonly include large-lot single-family housing units, parks, golf
courses, and vegetation planted in developed settings for recreation, erosion control, or
aesthetic purposes.

e Agriculture — areas used for the production of annual crops, such as wheat, other grain
crops, and also perennial woody crops such as orchards and vineyards. Crop vegetation
accounts for greater than 20% of total vegetation. This class also includes all land being
actively tilled.

Incidental Observations

Incidental wildlife observations provide records of wildlife seen outside of the standardized
surveys. All listed or sensitive species, unusual or unique birds, mammals, reptiles, or
amphibians were recorded in a similar fashion to standardized surveys. The date, species,
number of individuals, behavior, and height above ground (for bird species) were recorded.
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Figure 2. Avian point count survey locations and 800-m radius plots for large bird use surveys at the Horse Heaven Wind
Energy Project, Benton County, Washington. 100-m small bird use surveys were conducted at the same points.
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RESULTS

Fixed-Point Bird Use Surveys

Survey Coverage and Effort

In a 2-dimentional plane, the survey coverage of the 800-m survey plots within 1-km of the
proposed boundary was approximately 31% coverage, slightly over the suggested coverage by
the USFWS (USFWS 2016).

Twenty five rounds of small-bird and 25 rounds of large-bird use surveys for a total of 322
surveys of each type were conducted at the Project from August 11, 2017 — July 16, 2018.
Survey effort varied across seasons due to inaccessibility during certain times throughout the
survey year and a construct of how seasons were delineated (Tables 1a and 1b).

Bird Diversity and Species Richness

During small bird surveys, 20 unique species were observed within 100-m radius plot during the
year-long survey effort (Table 1a). Bird diversity (the number of unique species observed) was
highest during the fall (15 species), followed by spring (10 species), summer (8 species), and
lowest during winter (6 species). Seasonally, species richness small-bird species richness was
highest during spring (1.22 species/100-m plot/10-min survey) and decreased over the course
of the year and was lowest in winter (0.74 species/100-m plot/10-min survey).

Table 1a. Summary of species richness (species/100-m plot/10-min survey), and sample
size by season and overall during the fixed-point small bird use surveys at the
Horse Heaven Wind Project from August 11, 2017 — July 16, 2018.

. Species

Season Number # Surveys # Unique Ri(':)hness
of Visits Conducted Species —————
Small Birds

Spring 6 77 10 1.22
Summer 4 52 8 1.21
Fall 8 104 15 1.09
Winter 7 89 6 0.74
Overall 25 322 20 1.06

During large bird use surveys, 24 unique species were observed within 800-m radius plots
during the year-long survey effort (Table 1b). Large bird diversity was highest during spring (18
species), followed by fall (13 species), winter (12 species) and lowest during summer (8
species). Overall, species richness was 1.85 (species/800-m plot/60-min survey) with the
highest species richness observed in spring (2.44 species/800-m plot/60-min survey), and
lowest during summer (1.27 species/800-m plot/60-min survey; Table 1b).
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Table 1b. Summary of species richness (species/800-m plot/60-min survey), and sample
size by season during the fixed-point large bird use surveys at the Horse Heaven
Wind Project from August 11, 2017 — July 16, 2018.

. Species
Number # Surveys # Unique -
Season of Visits Conduct);d Spec?es Ruchne.ss
Large Birds

Spring 6 77 18 2.44
Summer 4 52 8 1.27
Fall 8 104 13 1.95
Winter 7 88 12 1.66
Overall 25 322 24 1.85

Bird Use, Percent of Use, and Frequency of Occurrence

Mean bird use, percent of use, and frequency of occurrence were calculated by season for
small bird and large bird types (Table 2a and 2b) and species (Appendix A1-2 and B1-2). The
following summarizes results of each survey type and describes characteristics for each bird
group; relevant species-specific results are then presented for each species group.

During small bird use surveys, a total of 2,205 individuals were recorded within 799 separate
groups (Appendix A1). Overall small bird use was 3.62 birds/100-m plot/10-min with the highest
use in winter (10.85 birds/100-m plot/10-min). Small bird mean use in the remaining seasons
were similar between spring and fall (5.17 and 5.14 birds/100-m plot/10-min, respectively) and
were lowest during summer with 4.87 birds/100-m plot/10-min (Table 4a). Passerines comprised
the majority of observations during all seasons and were observed most frequently during spring
(85.9% of all surveys) and least frequently during winter (62.4% of all surveys). High small bird
use during winter although observed less frequently indicates larger bird groups (e.g., flocking
behavior) during this time of year (Appendix A). Unidentified small birds and woodpeckers were
observed less often with unidentified small birds being observed fall and winter with 0.40 and
0.37 birds/100-m plot/10-min, respectively, and woodpeckers (northern flicker [Colaptes
auratus)) only observed during fall (0.03 bird/100-m plot/10-min; Table 4a).

During large bird use surveys, a total of 2,740 individuals were recorded within 941 separate
groups (Appendix A2). Of the 24 species observed, three species (13% of all species)
composed 54% (n = 1,481 individuals) of all observations: sandhill crane (Antigone canadensis;
n = 552 individuals), rock pigeon (Columba livia; n = 477 individuals), and common raven (n =
452 individuals; Appendix A2). Large bird use was highest in spring (11.69 birds/800-m plot/60-
min survey), followed by fall (9.03 birds/800-m plot/60-min survey), winter (8.56 birds/800-m
plot/60-min survey), and lowest in summer (2.48 birds/800-m plot/60-min survey; Table 1b).
Higher large bird use during spring was attributed to large groups of waterbirds primarily sandhill
cranes, as well as a consistent use of corvids (Table 2b). Overall low summer use was
attributed to marked decrease in species abundance across all species groups compared to
other seasons, with the exception of Swanson’s hawk (Buteo swainsoni, Appendix B2).
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Passerines

Despite the higher use by passerines during winter, species diversity and richness was low and
comprised primarily of two species of passerines (10% of all species) that composed
approximately 86% (n = 1,894 individuals) of all observations: horned lark (Eremophila alpestris;
n = 1,797 individuals), and western meadowlark (Sturnella neglecta; n = 97 individuals;
Appendix A1). Horned lark had the highest use by any one species during all seasons of the
study (4.51, 3.65, 3.32, and 10.18 birds/100-m plot/10-min, respectively), and the western
meadowlark followed with the highest use occurring during spring and fall with 0.36 birds/100-m
plot/10-min for both seasons.

Waterbirds

Waterbirds had the highest use during spring with 5.03 birds/800-m plot/60-min, followed by fall,
summer, and winter (1.56, 0.02, and 0.00 birds/800-m/60-min, respectively; Appendix B2).
Observations of waterbirds, specifically sandhill crane, had the greatest influence on overall
large bird use. High spring observations of sandhill cranes consisted of two groups of 390
individuals (Appendix A2), followed by fall observations of six groups of 162 individuals, and no
observations during summer and winter. American white pelican was the only other waterbird
observed with only a summer use of 0.02 birds/800-m plot/60-mins.

Waterfowl

Waterfowl had the highest use during the winter (3.65 birds/800-m plot/60-min), followed by fall
(1.68 birds/800-m/60-min), and spring and summer with no use. Canada goose use was highest
during winter (3.65 birds/800-m plots/60-min) consisting of nine observations of approximately
214 total individuals followed by fall with four observations of 175 individuals (Appendix A2). An
observation of one group of snow goose (Chen caerulescens) comprised of approximately 100
individuals was also documented during the winter for a mean use of 1.3 birds/800-m plot/60-
mins.

Shorebirds

Long-billed curlew (Numenius americanus) was the only shorebird species observed during
large bird use surveys and were only documented during spring surveys when two groups of
two individuals total were observed (0.03 birds/800-m plot/60-min survey).

Diurnal Raptors

Seasonal and species-specific variability in diurnal raptor use were observed during large bird
use surveys. Diurnal raptor use were similar throughout the study with high use occurring during
fall (2.22 raptors/800-m plot/60-min; Table 2b), followed by summer, spring, and winter (1.67,
1.54, and 1.43 raptors/800-m plot/60-min, respectively). Relatively higher use during fall was
influenced by increased observations of northern harrier (Circus cyaneus) where there were 100
observations of 110 total individuals (Appendix A2). During the survey period, eagles had
relatively low use compared to other species where use during fall and winter was 0.02
eagles/800-m plot/60-min, 0.01 eagles/800-m plot/60-min during the spring and no eagles were
observed during summer.
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Table 2a. Mean bird use (number of birds/plot®/10-min survey), percent of total use (%), and frequency of occurrence (%) for each bird
type and species by season during the fixed-point small bird use surveys at the Horse Heaven Wind Project from August 11,

2017 — July 16, 2018.

Mean Use

% of Use

% Frequency

Typel/Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Passerines 5.71 4.87 471 1048 100 100 916 96.6 85.9 82.7 66.3 624
Woodpeckers 0 0 0.03 0 0 0 0.6 0 0 0 1.9 0
Unidentified Birds 0 0 0.4 0.37 0 0 7.9 34 0 0 8.7 1.1
Overall 5.7 4.87 514 10.85 100 100 100 100

#100-m radius plot for all bird use surveys.

Table 2b. Mean bird use (number of birds/plot®/60-min survey), percent of total use (%), and frequency of occurrence (%) for each bird
type and species by season during the fixed-point large bird use surveys at the Horse Heaven Wind Project from August 11,

2017 — July 16, 2018.

Mean Use

% of Use

% Frequency

Type/Species Spring Summer__ Fall Winter Spring Summer _Fall Winter Spring Summer__Fall _Winter
Waterbirds 5.03 0.02 1.56 0 43 0.8 17.3 0 2.7 1.9 4.8 0
Waterfowl 0 0 1.68 3.65 0 0 186 427 0 0 29 9.0
Shorebirds 0.03 0 0 0 0.2 0 0 0 26 0 0 0
Gulls/Terns 2.31 0 0 0 19.7 0 0 0 10.3 0 0 0
Diurnal Raptors 1.54 1.67 2.22 1.43 13.2 67.4 246 16.8 71.3 63.5 73.1 60.0
Accipiters 0.03 0 0.04 0 0.2 0 04 0 26 0 3.8 0
Buteos 0.98 1.29 0.76 0.57 8.4 51.9 8.4 6.6 60.8 59.6 36.5 31.7
Northern Harrier 0.42 0.17 1.05 0.66 3.6 7.0 11.6 7.7 299 11.5 49 38.2
Eagles 0.01 0 0.02 0.02 0.1 0 0.2 0.3 1.3 0 1 1.1
Falcons 0.08 0.21 0.29 0.16 0.7 8.5 3.2 1.9 7.7 9.6 18.3 13.2
Other Raptors 0.03 0 0.07 0.02 0.2 0 0.7 0.3 2.6 0 6.7 2.2
Owls 0 0 0 0.01 0 0 0 0.2 0 0 0 1.3
Upland Game Birds 0.03 0.06 0 0 0.2 2.3 0 0 2.7 3.8 0 0
Doves/Pigeons 0.94 0.35 2 2.01 8.1 14.0 222 235 299 11.5 9.6 8.9
Large Corvids 1.82 0.38 1.57 1.45 15.6 15.5 174 16.9 72.9 21.2 52.9 53.5
Overall 11.69 2.48 9.03 8.56 100 100 100 100
4 800-meter radius plot for large birds.
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Eagles

A total of four golden eagle observations were documented during large bird use surveys for a
total of 35 eagle minutes (Table 3). On April 9, 2018 an adult golden eagle was observed at
Point 13 circling below 200 m AGL and within 800-m of the observer for 30 minutes of the 60
minute survey (Table 3, Appendix E). The eagle flew out of the 800-m survey plot during the
survey but repeatedly returned and circle soared over the observer while calling. On the same
day, an additional observation of an adult golden eagle was recorded at Point 12 for four
minutes below 200 m AGL but at a distance of 1,000—-1,200 m from the observer and was
considered an incidental observation and not included in the eagle minute tally. It is likely the
second observation was of the same individual based on the territorial behavior of the eagle and
the flight direction of the eagle toward Point 13 during the second observation, On November
18, 2017, a pair of juvenile golden eagles was observed hunting at Point 8. One eagle was first
observed perched in a field and subsequently flew between 10-60m AGL with the second eagle
for a total of five minutes within the 800-m survey plot (Table 3, Appendix E). Together, golden
eagles were recorded for 66 minutes total and 35 minutes within the 800-m survey plot and
flying below 200-m AGL (Table 3, Appendix E).

A total of two bald eagle observations were documented during large bird use surveys for a total
of six eagle minutes (Table 3). On February 5, 2017, one adult bald eagle was observed at
Point 8 flying approximately 150 m AGL 675-800 m from the observer for a total of three eagle
minutes. Forty four minutes after the eagle flew out of the survey plot and exited the area,
another observation of an adult eagle was recorded flying 100-180 m AGL at the edge of the
800m survey plot for an additional three eagle minutes. It is likely both eagle observations were
of the same individual based on the adult plumage observed in both eagles. Together, bald
eagles were recorded for nine minutes total and six minutes within the 800-m survey plot and
flying below 200-m AGL (Table 3, Appendix E).

Table 3. Eagle observations at the Horse Heaven Wind Project from August 11, 2017 - July 16,

2018.
Spring Summer Fall Winter
Total Surveys (hrs.) 77 52 104 88
Golden Eagle
# Observations 12 0 2 0
# Minutes Observed 60 0 6 0
Minutes < 800-m, < 200-m AGL 30 0 5 0
Bald Eagle
# Observations 0 0 0 2°
# Minutes Observed 0 0 0 9
Minutes < 800-m, < 200-m AGL 0 0 0 6

® One additional eagle was observed during spring > 800-m from Point 12 and was considered an incidental observation. The
incidental observation is most likely the same individual that was observed at Point 13 for 60 minutes.
® The two bald eagle observations are likely of the same individual.

Bird Flight Height and Behavior

Flight height characteristics, based on initial flight height observations and estimated use, were
estimated for large bird groups (Table 4) and species (Appendix C). During fixed-point bird use
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surveys, 825 groups of large birds were observed flying within the 800-m plot, totaling 2,417
individuals. Overall, 43.5% of large birds were recorded flying within the RSH, 35.1% were
below the RSH, and 21.4% were flying above the RSH. Waterbirds, which exhibited the highest
overall use, were observed flying primarily (90%) above the RSH although had a mean flight
height of 133-m AGL (Table 4). Less than half (39%) of all raptors were observed flying within
the RSH, which was influenced by the number of northern harrier and falcons that typically flew
below the RSH (84-96% of observations). Considering Buteos only (e.g., red-tailed hawk,
Swainson’s hawk, and rough-legged hawk), 71% of all individuals were observed flying within
the RSH at a mean flight height of 40-m AGL. Individuals observed within the waterfowl group
had the largest percent of individuals flying in the RSH (90%) which were primarily attributed to
Canada geese.

Table 4. Flight height characteristics by bird type® and raptor subtype during fixed-point large bird
use surveys at the Horse Heaven Wind Project from August 11, 2017 — July 16, 2018.

% within Flight Height

# Groups #Obs Mean Flight % Obs Categories
Bird Type Flying Flying Height(m) Flying 0-25m_25-150 m >150 m
Waterbirds 8 503 133.75 91 0 9.9 90.1
Waterfowl 14 489 110.36 100 0 90.2 9.8
Shorebirds 0 0 0 0 0 0 0
Gulls/Terns 10 180 60 100 2.8 90 7.2
Diurnal Raptors 468 494 24.65 874 61.1 385 04
Accipiters 6 6 13.17 100 83.3 16.7 0
Buteos 220 236 39.61 86.8 29.2 70.8 0
Northern Harrier 195 205 6.41 98.1 96.1 3.9 0
Eagles 4 4 115 80 0 75 25
Falcons 32 32 13.06 51.6 84.4 15.6 0
Other Raptors 11 11 55.91 100 36.4 545 9.1
Owls 0 0 0 0 0 0 0
Upland Game Birds 0 0 0 0 0 0 0
Doves/Pigeons 43 334 16.98 69.6 59.3 40.7 0
Large Corvids 282 417 16.51 92.1 82.3 17.3 0.5
Large Birds Overall 825 2,417 24.41 88.6 35.1 43.5 214

800-meter (m) radius plot for large bird use surveys.
P The likely “rotor-swept height” for potential collision with a turbine blade, or 25 to 150 m (82 to 492 ft) above ground
level.

Bird Exposure Index

A relative exposure index, which is a function of initial flight height and relative abundance
(defined as the use estimate), was calculated for each large bird species. Those species that
had exposure to the RSH are listed in Table 5, and a complete list of all species is presented in
Appendix C. Canada goose had the highest exposure index of 0.98 which was over twice as
high than any other large bird species. Despite only 13 observations of Canada goose groups
in-flight, approximately 90% of observed flight occurred in the RSH which resulted in a relatively
high exposure index. Rock pigeon had the second highest exposure index (0.4), which was
influenced by large group sizes and high number of individuals within observed groups. Despite
having the highest total number of observations and highest observed use, sandhill crane had a
relatively low exposure index (0.15) due to the percentage of groups flying within the RSH when
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first observed (9.8%, Table 5). Of the raptor species, Swainson’s hawk had the highest
exposure index (0.24) followed by red-tailed hawk (0.14).

Table 5. Relative exposure index and flight characteristics for bird species” during fixed-point
large bird use surveys at the Horse Heaven Wind Project from August 11, 2017 — July 16,

2018.
% leing within % Within
# Groups Overall % RSH based on Exposure RSH at
Species Flying Mean Use Flying Initial obs Index Anytime
Canada goose 13 1.1 100 87.7 0.98 94.3
rock pigeon 41 1.41 69.6 41.0 0.40 524
California gull 6 0.40 100 88.7 0.36 88.7
snow goose 1 0.33 100 100 0.33 100
Swainson's hawk 78 0.36 83.7 79.3 0.24 93.1
common raven 279 1.34 92.0 174 0.21 32.2
sandhill crane 7 1.65 90.9 9.8 0.15 82.5
red-tailed hawk 59 0.22 84.7 721 0.14 85.2
unidentified gull 4 0.14 100 93.6 0.13 93.6
rough-legged hawk 71 0.23 92.5 59.5 0.13 78.4
unidentified Buteo 9 0.04 84.6 81.8 0.03 81.8
northern harrier 195 0.62 98.1 3.9 0.02 9.3
unidentified raptor 11 0.03 100 54.5 0.02 81.8
American kestrel 29 0.18 50.9 17.2 0.02 27.6
golden eagle 2 <0.01 66.7 100 <0.01 100
American white pelican 1 <0.01 100 100 <0.01 100
ferruginous hawk 3 <0.01 100 33.3 <0.01 66.7
Cooper's hawk 3 <0.01 100 33.3 <0.01 33.3
bald eagle 2 <0.01 100 50.0 <0.01 100

“ Only includes species with exposure index values; see Appendix C for full listing.
® The likely “rotor-swept height” for potential collision with a turbine blade, or 25 to 150 m (82 to 492 ft) above ground
level.

Spatial Use

Substantially higher small bird use was observed at three survey points and included Point 3
(15.9 birds/100-m plot/10-min survey), Point 4 (15.2 birds/100-m plot/10-min survey), and Point
7 (12.0 birds/100-m plot/10-min survey; Figures 3 and 5). Points 3 and 4 are located in the
middle to western end of the Project, and Point 7 is located in the center of the Project area.
High annual mean use of horned lark, particularly of larger groups during winter, was observed
at these survey points (Appendix D). Landcover surrounding high use survey points were
composed primarily of agriculture (dryland wheat) which did not represent a unique habitat type
on the landscape.

Large birds were observed at each point in the Project; use was highest at Point 7 (26.1
birds/800-m plot/ 60-min; Figures 4 and 5). Overall higher avian use at Points 7 was influenced
primarily by large groups of waterbirds, particularly sandhill cranes, which flew over the Project
during spring and fall (Appendix D). Common raven, northern harriers and the Buteo group had
relatively higher use at Point 7 compared to other points (Appendix D) and were often observed
flying through the survey plot or hunting within the wheat fields and along the county road.
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Diurnal raptors were observed throughout the Project with higher use at points within the center
(Points 6, 7, and 8) and east (Points 12 and 13) of the Project (Appendix D). Points 6, 7, and 8
had slightly higher diurnal raptor use than other survey points (2.48, 2.88, and 2.68 birds/ 800-m
plot/60-mins, respectively; Appendix D). Despite the occurrence of an occupied Swainson’s
hawk nest within or adjacent to the 800-m survey plot at Points 6, 8, 11, and 13, higher avian
use at those Points resulted from observations of doves (Points 6 and 13), gulls (Point 8) and
waterfowl (Point 11). Points 1 and 2, which were located nearest to the northern escarpment
which could be used as updrafts, did not show a noticeable increase in diurnal raptor use
(Figure 5). The inconsistent pattern of use throughout the Project area could be a result of the
overall homogeneity of the landcover, seasonal variability of foraging resources, or lack of
topographic complexity within the Project.

The majority of sandhill cranes were observed at Points 3 and 7 and only during spring and fall
(Appendix B2). No other areas of consistent use or concentrated flight paths were noted
(Appendix E). Suitable stopover habitat (large wetland/agricultural matrix or inundated
agricultural fields) were not present during surveys.

Bald and golden eagles were recorded at Points 8 and 13 with higher use occurring at points 8
and 13 (0.04 and 0.16 eagles/ 800-m plot/60-min, respectively). With a limited number of eagle
observations, no obvious flyways or areas of concentration were observed and occurrence
within the Project was likely associated with seasonal movements and foraging behavior.

Figure 3. Mean use by point by all small birds at the Horse Heaven Wind Project during small bird
use surveys from August 11, 2017 to July 16, 2018.
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Figure 4. Relative large bird use by observation point during fixed-point bird use surveys at the
Horse Heaven Wind Project from August 11, 2017 to July 16, 2018.
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Figure 5. Overall avian use by point count observed during fixed-point surveys at the Horse Heaven Wind Project from
August 11, 2017 to July 16, 2018. Note the varying scales of the graduated symbology between the two figure panes.
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Sensitive Species Observations

Six sensitive bird species and one sensitive mammal species was recorded during 2017-2018
wildlife surveys (Table 6). Bald eagle and golden eagle are listed under the Bald and Golden
Eagle Protection Act of 1940 and have a permit process available to cover incidental take for
otherwise lawful activities (USFWS 2016). Due to population increases, the American white
pelican was recently down listed to state threatened (Stinson 2016) whereas the sandhill crane
is listed as state endangered (Stinson 2017). No longer considered a federal candidate species
for the Endangered Species Act, the Washington ground squirrel remains a candidate species
for state listing.

Table 6. Summary of sensitive species observed during avian use survey and as incidental wildlife
observations from August 11, 2017 — July 16, 2018.

Point Count Incidental Total
# of # of # of # of # of # of
Species Scientific Name Status grps obs grps obs grps obs
American white Pelecanus WA-T 1 1 0 0 1 1
pelican erythrorhynchos
Haliaeetus
bald eagle leucocephalus BCC 2 2 1 1 3 3
ferruginous hawk Buteo regalis WA-T 3 3 0 0 3 3
Aquila
golden eagle chrysaetos BCC 3 3 1 1 4 4
sagebrush sparrow A emisios_piza WA-C 1 1 0 0 1 1
nevadensis
sandhill crane Anfigone WAE 8 552 | 0 0 8 552
canadensis
Washington ground  Urocitellus . . . .
squirrel washingtoni WA-C - - S S - -
Total 7 species 18 562 7 7 20 564

BCC = Migratory Birds of Conservation Concern designated by USFWS 2008 and related regulations (e.g., Migratory
Bird Treaty Act 1918, Bald and Golden Eagle Act of 1940).

WA-E = Washington state endangered species designated by WA Administrative Code (WAC) 220-610-010

WA-T = Washington state threatened species designated by WAC 220-200-010

WA-C = Washington state candidate species designated by WAC 220-610-110

Washington state monitored species are not included (WDFW 2005, 2015)

Sources:

Federal: USFWS 2017 (https://ecos.fws.gov/ipac/). BCC list derived from iPaC and Project boundary

State: WDFW 2017 (https://wdfw.wa.gov/conservation/endangered/state listed species.pdf)

* observed incidentally in-between point count surveys but stopped keeping track of WAGS because activity was so

prevalent in spring 2017.
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Raptor Nest Surveys

2017 Aerial Surveys

A total of 21 raptor nests were located within the Survey Area in 2017 during aerial surveys
conducted March 31 and May 10 (Jansen 2017). Of the 21 nests documented, 11 nests (55%)
were occupied; of the 11 occupied nests, eight nests had adults incubating or young observed
in the nest (Appendix F). A total of 6 different species were recorded during the nest surveys,
red-tailed hawk was the most prevalent species in the Survey Area followed by ferruginous
hawk and great-horned owl.

A pair of bald eagles was observed near Nest 18 which was located at the confluence of the
Yakima River and Columbia River and adjacent to State Highway 240 and several nature
preserves approximately 7.7 miles northeast of the Project. The nest contained one chick
approximately 21 days old at the time of the second survey (April 30). Two nests (Nest 3 and 8)
were occupied by ferruginous hawk of which, one adult was sitting on Nest 3 during both

surveys and is assumed active. Nest 3 was located in a
I ' he occupied inactive ferruginous hawk nest (Nest 8) had one adult
standing on top of the nest during the first survey and was in good condition (Appendix F1).

Seven additional unoccupied inactive nests were characteristic of nests built by ferruginous
hawks and found within two miles of the Project. These unoccupied, inactive nests were located
on the ground (n = 6 nests) and cliff ledge (n = 1 nest) and had the size and form typical of
ferruginous hawk construction. Five of the nests were in poor to fair condition, indicating no
recent maintenance or nesting activities had occurred and were most likely old territories. One
adult ferruginous hawk was flushed from the ground and observed in flight, but could not be
attributed to a particular nest.

Of the four red-tailed hawks that were observed on the nest during the first survey, three nests
contained one to two chicks between 14—21 days old during the second survey (Nest 1, Nest 9,
and Nest 12). The fourth nest observed with a red-tailed hawk during the first survey did not
contain signs of nesting during the second survey and was considered occupied inactive.

Two great-horned owls were observed nesting within two miles of the Project. One of the nests
(Nest 14) had an adult incubating on the nest during the first survey and two owlets standing
adjacent to the nest during the second survey. One additional nest (Nest 2) had an adult owl
sitting on the nest during the first survey with two red-tailed hawks perched on an adjacent tree.
The nest was abandoned by the second survey with no sign of nesting activity.

One occupied active Swainson’s hawk nest was observed during the second survey near the
center of the Project. The nest was vacant during the first survey and is presumed the adult
arrived between the first and second surveys. The adult was observed sitting in an incubating
position.

While not a raptor per se, one common raven (Corvus corax) nest (Nest 6) was recorded
because ravens and raptors are known to use similar-sized nests. The nest was located in the
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center of the Project on top of an old windmill and had an adult on the nest during the first and
second surveys.

The remaining 3 unoccupied nests (Nest 5 and Nest 20) were located in trees within the Project.
Two nests were located within the tree at Nest 5 and one at Nest 20. Neither nest(s) location
had signs of nesting activity during either survey.

2018 Aerial Surveys

A total of 33 nests were observed in the Survey Area during the 2018 raptor nest surveys
conducted March 5 and May 10. Of the 33 nests, 19 (58%) were occupied; of the 19 occupied
nests, 14 contained eggs or young and the remaining five nests had an adult incubating during
the last survey (Appendix F). Similar to 2017 surveys, a total of 6 different species were
recorded during the nest surveys. Red-tailed hawk was the most prevalent species in the
Survey Area followed by Swainson’s hawk and great-horned owl (Table 7).

The occupied bald eagle nest in 2017 (Nest 18) was reoccupied in 2018 and contained 2 chicks
approximately 21 days old during the second survey (May 10). Similarly, the occupied
ferruginous hawk nest (Nest 3) that was previously documented in 2017 was reoccupied and
contained an incubating adult during the second survey

Six of the eight red-tailed hawk nests documented in 2018 were previously undocumented with
the maijority of nests located to the north of the Project, along an old railroad grade (Appendix F,
Figure 7). All red-tailed hawk nests were occupied with either eggs or young in the nest during
the second survey.

Of the six Swainson’s hawk nests occupied in 2018, two were discovered during point count
surveys, after aerial surveys concluded. Four of the six occupied Swainson’s hawk nests
contained eggs or young during the second survey (Appendix F).

Two nests occupied by great-horned owl were observed during the 2018 nest surveys. Nest 7
contained an adult with one egg in the nest bowl; however during the second survey the nest
bowl was empty with no sign of adults or young. Nest 20 contained at least one egg and one
adult owl during the second survey; one owlet was observed on the nest during the second
survey.

The same common raven nest that was occupied in 2017 was reoccupied in 2018 and located
on top of an old windmill. One adult was observed incubating during the second survey.

Of the 14 unoccupied nests, 11 were located on the ground or cliff and were indicative of
ferruginous hawk construction. Based on the poor to fair condition of the 11 nests in 2017 and
2018, these nests have not been used for three or more years.
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2017-2018 Nest Survey Comparison

In 2017 there were a total of 21 nests found within the Survey Area and in 2018 an additional 12
nests were located. The increase in the number of nests between years was due to the
construction of Buteo nests; red-tailed hawks in deciduous trees along an old railroad grade
located north of the Project and Swainson’s hawks in isolated trees scattered throughout the
Project. The number of occupied red-tailed hawk and Swainson’s hawk nests increased
between 2017 and 2018 and contributed to the maijority of the raptor nest use (73%) in 2018
(Table 7).

Eight nests were occupied in 2017 were re-occupied again in 2018 (Nests 2, 3, 6, 7, 9, 14, 18,
and 19; Appendix F1 and F2). Of the eight nests occupied in successive years, five (62.5%)
contained the same species. Nest 18 was a reoccurring bald eagle nest that had two young
approximately 21 days old during the second survey in 2017 and 2018. A ferruginous hawk was
observed on Nest 3 each year in an incubating posture during the second survey. A Swainson’s
hawk occupied a tree nest (Nest 19) in the middle of the Project, adjacent to a common raven
nest (Nest 6) on a windmill which was also occupied each survey year. Nest 9 was occupied by
a red-tailed hawk and contained at least one young on the second survey each year. Occupied
nests with a different species between years typically had a great-horned owl during one of the
two survey years.

Although more nests were documented within 2-miles of the Project in 2018 compared to 2017,
nest density decreased because the Survey Area was over twice as large in 2018 (Table 7).
Nest density decreased for all species in 2018, except for Swainson’s hawk which tripled and
red-tailed hawk which remained relatively stable between years (Table 7).

Table 7. Raptor nest results within 2-miles of the proposed Horse Heaven
Wind Project, Washington. Aerial surveys conducted March 31 and
May 10 2017 and March 05 and May 10 2018. Supplemental ground
surveys were conducted during summer 2018.

2017 2018
Species Obs. On Nest Nest Density Nest
# Nests (#/mi?)? # Nests Dens_lztga(

(#/mi”)
Bald Eagle® 1 0.000 1 0.000
Ferruginous Hawk 2 0.027 1 0.007
Swainson's Hawk 1 0.013 6 0.039
Red-tailed Hawk 4 0.054 8 0.052
Great-horned Owl 2 0.027 2 0.013
Common Raven 1 0.013 1 0.007
Unoccupied 10 0.134 14 0.090
Total 21 0.268 33 0.210

# Nest Density = # Nests within 2-mi of Project / (Project Area + 2-mi All Raptor Survey Area). 2017 =
74.66 mi’; 2018 = 152.60 mi’
P Located outside the two-mile Survey Area.
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Landcover Assessment and Mapping

Four landcover types were found within the 25,815 acre Project boundary (Appendix G). The
predominant landcover type within the Project was agriculture (73%) followed by grassland
(25%), and shrub-steppe (2%; Table 8). Digitized landcover data showed concurrence with
landcover classes from the NLCD (Appendix G). Shrub/scrub and grassland (e.g., shrub-
steppe) habitat are important breeding, nesting, and foraging habitats for a number of sensitive
wildlife species, including several observed during avian use surveys (e.g., sagebrush sparrow,
grasshopper sparrow, long-billed curlew). Shrub-steppe is classified as a priority habitat in
Washington and has various mitigation ratios for temporary and permanent impacts (WDFW
2009). Except in a small number of areas, shrub-steppe habitat was only present in isolated
patches across the Project area that was primarily in ravines with steep sides where agricultural
practices were too difficult to perform. The majority of these areas were more common on the
eastern side of the Project area. Although public records are not available, many grasslands
were enrolled in CRP.

Table 8. Digitized landcover types found at the Project. August

2018.
Landcover Type Area (ac) Area (mi2) % Comp
Agriculture 18,911 29.5 73.3%
Grassland 6,333 9.9 24 5%
Shrub-steppe 537 0.8 2.1%
Developed 34 0.1 0.1%
Total 25,815 40.3 100.0%

Incidental Observations

Seven bird species and one bird group were observed incidentally at the Project, totaling 29
individuals (Table 9). All species except the short-eared owl were observed (n = 2) during point
count surveys which were documented in-transit between points. One bird species was
considered listed or sensitive species and is discussed in the sensitive species section.
Although there were large numbers of sandhill cranes observed during protocol surveys they
were not observed incidentally between surveys.

Four mammal species were observed at the Project (Table 9). Of note, solitary pronghorn
antelope were observed in mid-May 2017 and early September 2018; the age and sex of the
animal was unknown. While not considered a listed or sensitive species, pronghorn population
numbers in Washington are very low (e.g., < 300 individuals) and reintroduction efforts are
currently underway (WDFW 2018). Washington ground squirrels were observed burrowing
along road margins while the surveyor traveled between points and is considered a state
candidate species for listing. Two additional mammal species, the black-tailed deer and coyote
were documented in the Project and are common throughout the area.
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Table 9. Incidental wildlife observed while conducting all surveys at the Horse Heaven Wind
Project from August 11, 2017 — July 16, 2018.

Species Scientific Name #grps #obs
bald eagle* Haliaeetus leucocephalus 1 1
red-tailed hawk Buteo jamaicensis 1 1
Swainson's hawk Buteo swainsoni 1 2
great horned owl Bubo virginianus 1 1
short-eared owl Asio flammeus 2 2
bank swallow Riparia riparia 1 20
Say's phoebe Sayornis saya 1 1
unidentified hummingbird N/A 1 1
Avian Subtotal 7 species | 1 group 9 29
Washington ground squirrel Urocitellus washingtoni 5 5
black-tailed deer Odocoileus hemionus columbianus 1 5
coyote Canis latrans 2 4
pronghorn Antilocapra americana 2 2
Mammal Subtotal 4 species 10 16

* Also a listed/sensitive species.

DISCUSSION

The bird species observed in the Project during the study were typical to those commonly found
in agricultural, shrub-steppe and grasslands within the Columbia Plateau. Bird use was highest
for species common and widespread in the region and the bird community observed coincided
with the assemblage expected based on habitat in the Project and surrounding area. For
example, horned lark were wide spread in the Project and were predominantly observed during
winter where individuals likely utilized the agricultural lands for foraging. Sandhill cranes were
only observed during spring and fall when individuals were likely moving between their summer
and winter ranges.

Seasonal patterns of use were observed for small birds. Small bird use was highest in winter
which likely reflected the increase in abundance of horned lark. With the exception of horned
lark, small bird use was typically higher during spring and fall and lower in winter. Horned lark
was the most prevalent small bird species observed during the survey year and influenced the
small bird seasonal patterns observed at Horse Heaven.

Overall large bird use was higher during spring and fall, likely due to the Project’s location in the
Pacific Flyway and the stopover habitat available in the surrounding area. Sandhill crane had
the highest mean use of all birds due to the large flock numbers that flew over the Project. The
region surrounding the Project contains various agricultural and crop lands that could provide
valuable stopover locations for migrating sandhill cranes; however based on high flight heights
and patterns it is likely the species is predominantly passing over the Project area rather than
utilizing resources in the area. Certain areas within the Project (primarily in ravines and small
sections of non-cultivated lands) provided some suitable nesting habitat for raptors (e.g., cliff,
escarpments or trees). Overall diurnal raptor use was generally consistent across the Project
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area with and overall large bird use concentrated in the center of the Project. Several large bird
groups of interest for the Project are discussed separately, below.

Waterbirds

The waterbird group accounted for the highest mean use but contained only two species both of
which are of conservation interest; American white pelican (state threatened) and sandhill crane
(state endangered). Only one American white pelican was observed during summer despite the
fact in Washington, the largest breeding colony of American white pelicans is on Badger Island,
located 12 miles northeast of the Project near Kennewick (Stinson 2016). No large bodies of
water that provide suitable pelican foraging habitat is present in the Project.

As discussed, sandhill crane was the maijority of large bird observations at the Project and had
the highest use during spring and fall. Higher crane use was at the center of the Project (Point
7), but there does not appear to be a strong association for the observed sandhill crane use at
that particular survey point and the surrounding area. This suggests individuals observed during
surveys were likely passing over the Project. Despite the pattern of high use at the Project,
sandhill cranes do not seem especially vulnerable to turbine collisions. This is based primarily
on the observed flight height behavior which was a little over 90% of individuals that flew above
the RSH zone. This flight behavior is supported by studies that have shown sandhill cranes are
likely to avoid wind turbines (Nagy et al. 2013, Derby et al. 2013, Pearse et al. 2016). Due to the
observed numbers of cranes, continued use of the Project during spring and fall is anticipated.
However, due to the absence of roosting sites or foraging habitat within and directly adjacent
(e.g., <1 mile) to the Project, combined with avoidance behavior of turbines by cranes, collision
risk to cranes appears low.

Considering the Project does not contain open water or foraging habitat for waterbirds, it is
presumed that birds are traveling over the Project between stopover habitat (e.g., potholes and
agricultural fields) located to the north, south, and east of the Project. Based on stable
populations of waterbirds and the potential to avoid the proposed wind project, it is likely direct
impacts or displacement of waterbird species would not have population-level effects.

Waterfowl

Canada goose and snow goose were the two species that comprised the waterfowl group.
Mean use was highest in winter which was primarily attributed to Canada goose use during that
time. Although Canada goose was observed at relatively low numbers they did show to have the
highest exposure risk out of all large bird species for turbine collisions at 0.98 when the next
closest exposure risk was at 0.40 (rock pigeon). Most observations of Canada goose were on
the far west and east side of the Project, illustrating little use in the middle of the project. Despite
relatively higher use of waterfowl compared to other species groups, waterfowl do not seem
especially vulnerable to turbine collisions. In an analysis of 116 studies of bird mortality at over
70 operating wind facilities, waterfowl composed 2.7% of 4,975 fatalities found (Erickson et al.
2014).

WEST, Inc. 28 October 2018



Horse Heaven Baseline Studies Final Wildlife Report

Considering the Project does not contain open water or foraging habitat for waterfowl, it is
presumed that birds are traveling over the Project between stopover habitat (e.g., potholes and
agricultural fields) located to the north, south, and east of the Project. However, wheat fields that
become inundated with water in the spring or fall provide suitable foraging habitat and are found
in the northwestern Project area (Appendix G). Birds that utilize this type of resource are at
greater risk of turbine collision as bird use in these agricultural habitats may be higher.

Diurnal Raptors

Diurnal raptor use was highest during the fall and summer periods when northern harrier, red-
tailed hawks, Swainson’s hawks and American kestrel use increased. Summer coincides with
the post-fledging period when juveniles begin to increase their home range and adults decrease
their fidelity to nesting territories. Swainson’s hawk and American kestrels accounted for the
majority of use during summer. American kestrels are typically less at risk to turbine strikes
because of their lower flight behavior. In contrast, Swainson’s hawk had greater risk of turbine
strikes given that of the 78 groups of Swainson’s hawks observed in-flight, 79.3% were within
the RSH at initial observation making them somewhat more susceptible to turbine collisions.
Generally, Swainson’s hawk and red-tailed hawk use was higher at points in proximity to
occupied nests (Appendix E). It has been shown that individuals, particularly juveniles,
exhibiting kiting and other hunting behavior have an increased risk of collision with turbines
(Watson et al. 2018).

Fall migration coincides with the large-scale movement of many raptor species to more southern
latitudes where they over-winter. Observations of red-tailed hawks and northern harriers
increased during fall migration; Swainson’s hawk use peaked in summer post nesting but is
considered a highly migratory species. Based on the higher relative use of Buteos and harriers
during fall and summer, and flight behavior which results in a higher exposure index, there is
higher potential for Swainson’s hawk and red-tailed hawk fatalities compared to other raptor
species. Fatalities of all three raptor species (Swainson’s hawk, red-tailed hawk, and northern
harrier) have been documented at operating wind projects.

Ferruginous hawks were observed during large bird surveys and during raptor nest surveys. In
general, overall use was low when compared to other diurnal raptor use in the area.
Ferruginous hawks were only observed during spring with very low mean use which translated
into a very low exposure index for turbine collisions (<0.01). The number of unoccupied nests
whose construction was indicative of ferruginous hawk suggests higher nest occupancy in the
Horse Heaven Hills prior to 2017 nest surveys. A 2010 survey of 192 ferruginous hawk
territories in Washington resulted in the lowest number of occupied territories (19%) over a 14-
year period, which indicates a persistent population decline in Washington (WDFW 2012).

Use Comparison

Diurnal raptors occur in most areas with the potential for wind energy development (National
Research Council [NRC] 2007). Annual mean raptor use at the Project was scaled to 20-minute
to compare with other wind energy facilities in Washington and Oregon that implemented similar
protocols and had data for three or four seasons. Of the 24 wind projects with publically
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available data, raptor use at the Project (0.795 raptors/800-m/20-min) was in the upper tail of
the range of raptor use estimates (0.25-1.1 raptors/800-m/20-min; Figure 8). The Project’s
raptor use level was similar to that documented at the Klondike |l and Leaning Juniper Projects
in Oregon (NWC and WEST 2007, Gritski et al. 2008). The coinciding raptor fatality estimates at
the two Projects were 0.6 and 0.16 raptors/MW/year, respectively, which were low compared to
the highest raptor fatality estimate at the White Creek Project in Washington (0.47
raptors/MW/year; Appendix H).

Raptor nest density has been used as a metric to inform potential fatality rates post-construction
(Watson et al. 2018); however, the evidence from the nest density/fatality relationship has been
mixed (Marques et al. 2014). In the CPE, several studies show that raptor fatalities occur more
often of species with higher nest densities (Johnson and Erickson 2011, Kolar 2013). Compared
to raptor nest densities at proposed or operating wind projects within the CPE, nest density of
within and surrounding the Project was near the median both survey years (Appendix ). Of the
15 wind energy studies in Washington and Oregon that reported nesting density (NWC and
ABR 2009), the Project was ranked sixth in 2017 (0.268 nests/mi®) and ninth in 2018, which was
tied with Juniper Canyon and Stateline (0.21 nests/mi?; range = 0.03-0.45 nests/mi®; Appendix

).

Bald and Golden Eagles

Two adult bald eagles were observed during large bird use surveys for a total of nine eagle
minutes. Observations of bald eagles within the Project may be associated with the occupied
bald eagle nest along the Columbia River that was documented during spring 2017 and 2018
aerial surveys. Bald eagles were observed during winter when individuals typically range widely
to migrate or in search of food (Kalasz and Buchanan 2016). No open water or typical bald
eagle foraging resource is found in the Project; the nearest being the Columbia River, located
approximately 5-miles northwest. In eastern Washington, the risk of bald eagle collision with
wind turbines may be lower compared to other regions due to lower population densities (Kalasz
and Buchanan 2016). Based on the distance of the Project to the nearest nest, absence of
typical foraging resources (e.g., open water) and low use during 2017—2018 surveys, collision
risk to bald eagles appears low.

Four golden eagles were observed during large bird use survey during the year-long survey. Of
the four individuals documented, three individuals were within the survey plot. During fall 2017,
two juvenile golden eagle were observed at survey Point 8, located in the north central side of
the Project for a total of 6 eagle minutes. In the spring of 2018, one adult golden eagle was
observed at survey Point 12 (incidental observation) and Point 13, both of which are located at
the most eastern side of the Project. In total, golden eagles accounted for 66 minutes, of which,
35 were considered eagle minutes (USFWS 2013). The majority of eagle minutes consisted of
one individual circling the observer for the entire survey. The adult eagle was flying low,
consistently calling for the duration of the survey. No nest or young were observer and it is
unknown if there was carrion in the area. Bird attraction to surveyors has been discussed as a
potential source of data bias (Buckland et al. 2001, Thompson 2002); however, this behavior
has not been well documented in the literature for golden eagles. The large number of eagle
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minutes observed from one individual, seemingly attracted to the surveyor, may
disproportionately increase the risk profile of golden eagle at the Project.

Using a nine-year study of 17 golden eagles within the Columbia Plateau that found golden
eagle use correlated with the proximity to nests, terrain complexity, and prey abundance
researchers were able to create conservative estimates to caution wind development within 8
miles of an active golden eagle nest (Watson et al. 2014). No golden eagle nests were observed
within 10 miles of the Project during aerial nest survey conducted in spring 2017 and 2018.
Based on the absence of eagle nests within 10 miles of the Project, intermittent sources of prey
and low use (three golden eagle observations with 36 eagle minutes documented during 2017-
2018), golden eagle collision risk with turbines appears low.

Landcover

Based on the WDFW Wind Power Guidance, no mitigation is required for impacts (temporary or
permanent) to agriculture (cropland or pasture) or developed/disturbed areas which are
considered Class IV habitats and have generally low value to wildlife and native plants (WDFW
2009). The remaining two habitat types, shrub-steppe and grassland (including CRP lands), are
considered Class Ill cover types requiring a 0.1:1 mitigation ratio for temporary impacts (in
addition to restoring the temporarily impacted habitat) and a 1:1 ratio for permanent impacts.
Shrub-steppe and grassland vegetation communities provide important breeding and foraging
habitat for a number of sensitive wildlife species, and shrub-steppe is classified as a priority
habitat in Washington (WDFW 2009). Grasslands within the Project area are likely classified
into one of two categories: 1) areas along the margins of tilled agricultural fields or along
drainages which are too steep to be cultivated or 2) parcels that are currently enrolled in the
CRP. In general, it is unknown which non-cultivated grassland parcels are CRP lands as this
information is not publicly available; however, for the purposes of habitat mitigation, CPR lands
and grasslands are functionally similar and are both considered Class lll habitats (WDFW
2009).
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Figure 8. Comparison of estimated annual diurnal raptor use during fixed-point large bird use surveys at the Horse Heaven Wind Project
from August 11, 2017 — July 16, 2018 and diurnal raptor use at other Oregon and Washington Wind Resource Areas with three or
four seasons of raptor use data.
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CONCLUSIONS

Tier 3 studies are used to address questions regarding impacts that could not be sufficiently
addressed using available literature (i.e., during Tier 1 and 2 desktop analyses). These studies
provide additional data that, when combined with available literature reviewed in previous tiers,
allow for a better-informed assessment of the risk of significant adverse impacts to species of
concern at the Project. Strong seasonal patterns of occurrence and use were observed in many
of the species documented during the year-long survey. For example, many small bird species
were only observed during the spring and/or fall migratory period with low use observed during
summer which suggests limited breeding bird diversity at the Project. Horned lark was the most
abundant small bird species observed in all seasons and accounted for nearly 94% of all small
bird use in winter which suggests a robust year-long presence at the Project. Increased large
bird use during the spring breeding season was influenced by large groups of sandhill cranes
which flew over the Project, the majority of the time (90%) above the height of the rotor swept
area (25-150 m AGL). Collision risk of sandhill crane may be reduced by flying over the Project
and above RSH; however, some species such as the migratory Swainson’s hawk may be at
greater risk because of the local nesting population (six occupied nests in 2018), and their
tendency to fly within the RSH. Accounting for the seasonal occurrence of bird species and
areas where use may increase due to nesting may be an effective measure to minimize
potential impacts to birds at the Project (Watson et al. 2018).

Collision risk was highest for Canada goose, an abundant species throughout its range, and
relatively low for some raptors and other species of concern (e.g., American pelican, sandhill
crane, ferruginous hawk, and long-billed curlew). Based on data from other publically available
wind projects in Oregon and Washington, diurnal raptor fatality rates are expected to be within
the range of fatality rates observed at other facilities. To date, overall fatality rates for birds at
wind energy facilities have been consistently low, and the most recent, comprehensive, and
robust studies of overall bird fatality rates at US wind facilities have produced fatality rate
estimates ranging from 2.96—4.11 birds per MW, and no Project data suggests the Project
would fall outside this range.

This study also was designed to document use of bald and golden eagles, following the ECPG
survey recommendations and the final rule (USFWS 2013, 2016). During the year of surveys,
two bald eagles were observed flying within the risk cylinder for six minutes and three golden
eagles were observed flying in the risk cylinder for 35 minutes. Golden eagle collision risk
appears high based on the number of golden eagle minutes; however, the risk profile consisted
of two golden eagle observations, of which one observation was likely influenced by the
presence of the surveyor and may overestimate golden eagle collision risk at the Project.
Washington ground squirrels exist along the Project roads; however, no raptors were observed
actively and consistently hunting squirrel colonies during over 320 hours of large bird survey.
This may be due to the smaller size of the squirrel or because of the limited amount of time
squirrels spend above ground (WDFW, per comm.). Together, the distance of eagle nests from
the Project, lack of suitable prey base and low use during 322 hours of observation suggests
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collision risk to eagles is low. An additional year of large bird surveys is currently underway
(2018-2019) will provide additional information on eagle use and risk at the Project.

Landcover at the Project is consistent with the matrix of agriculture and grasslands commonly
found in the region. Native shrub-steppe was highly fragmented with small patches scattered
throughout the Project. Many of the grasslands delineated in the landcover classification were
enrolled in CRP and may be converted back to agriculture in the future if contracts expire or
financial conditions change.
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Appendix A. Summary of the Number of Observations and Groups Recorded by Species

and Bird Type for 10-minute Small Bird Use Surveys (Appendix A1) and 60-minute Large

Bird Use Surveys (Appendix A2) at the Horse Heaven Wind Project from August 11, 2017
to July 16, 2018.
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Appendix B. Mean Use, Percent of Use, and Frequency of Occurrence for Small Bird
(Appendix B1) and Large Bird (Appendix B2) Types and Species Observed during Fixed-
Point Surveys at the Horse Heaven Wind Project from August 11, 2017 to July 16, 2018.
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Appendix B1. Mean small bird use (number of all birds/100-meter plot/10-min survey), percent of total use (%), and frequency of
occurrence (%) for each bird type and species by season during the fixed-point surveys at the Horse Heaven Wind Project from
August 11, 2017 — July 16, 2018.

Mean Use % of Use % Frequency
Typel/Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer _ Fall Winter
Passerines 5.7 4.87 471 1048 | 100 100 916 96.6 85.9 82.7 66.3 62.4
bank swallow 0.26 0.35 0.02 0 45 7.1 04 0 1.3 11.5 1.0 0
barn swallow 0.13 0.06 0.27 0 2.2 1.2 5.2 0 3.8 3.8 4.8 0
Brewer's blackbird 0.08 0.02 0.05 0 1.3 04 0.9 0 2.6 1.9 1.0 0
chipping sparrow 0 0 <0.01 0 0 0 0.2 0 0 0 1.0 0
cliff swallow 0 0.06 0.05 0 0 1.2 0.9 0 0 3.8 1.9 0
dark-eyed junco 0 0 <0.01 0 0 0 0.2 0 0 0 1.0 0
European starling 0.25 0 0.02 0 4.3 0 04 0 6.5 0 1.0 0
golden-crowned sparrow 0 0 0 0.01 0 0 0 0.1 0 0 0 1.1
grasshopper sparrow 0 0.02 0 0 0 04 0 0 0 1.9 0 0
horned lark 4.51 3.65 3.32 10.18 | 79.0 75.1 645 93.8 80.7 69.2 54.8 60.2
house sparrow 0 0 0 0.01 0 0 0 0.1 0 0 0 11
sagebrush sparrow 0.01 0 0 0 0.2 0 0 0 14 0 0 0
Savannah sparrow 0.03 0 0.02 0 04 0 04 0 2.6 0 1.0 0
Say's phoebe 0.01 0 0 0 0.2 0 0 0 1.3 0 0 0
song sparrow 0 0 0.03 0 0 0 0.6 0 0 0 1.0 0
spotted towhee 0 0 <0.01 0 0 0 0.2 0 0 0 1.0 0
unidentified sparrow 0 0 <0.01 0 0 0 0.2 0 0 0 1.0 0
unidentified swallow 0 0.12 0 0 0 24 0 0 0 3.8 0 0
western kingbird 0 0.35 0.03 0 0 7.1 0.6 0 0 9.6 1.0 0
western meadowlark 0.36 0.25 0.36 0.21 6.2 5.1 6.9 2 209 15.4 16.3 8.1
white-crowned sparrow 0.08 0 0.52 0.07 15 0 10.1 0.6 14 0 10.6 2.2
Woodpeckers 0 0 0.03 0 0 0 0.6 0 0 0 1.9 0
northern flicker 0 0 0.03 0 0 0 0.6 0 0 0 1.9 0
Unidentified Birds 0 0 0.40 0.37 0 0 7.9 34 0 0 8.7 1.1
unidentified bird (small) 0 0_ 0.40 0.37 0 0 7.9 3.4 0 0 8.7 1.1
Overall 5.7 4.87 514 10.85 100 100 100 100
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Appendix B2. Mean large bird use (number of large birds/800-meter plot/60-min survey), percent of total use (%), and frequency of
occurrence (%) for each large bird type and species by season during the fixed-point surveys at the Horse Heaven Wind Project
from August 11, 2017 — July 16, 2018.

Mean Use % of Use % Frequency
Typel/Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Waterbirds 503 002 156 0 430 08 173 0 27 19 4.8 0
American white pelican 0 0.02 0 0 0 0.8 0 0 0 1.9 0 0
sandhill crane 5.03 0 1.56 0 43.0 0 17.3 0 2.7 0 48 0
Waterfowl 0 0 1.68 3.65 0 0 18.6 42.7 0 0 29 9
Canada goose 0 0 1.68 2.35 0 0 186 275 0 0 2.9 7.7
snow goose 0 0 0 1.30 0 0 0 15.2 0 0 0 1.3
Shorebirds 0.03 0 0 0 0.2 0 0 0 2.6 0 0 0
long-billed curlew 0.03 0 0 0 0.2 0 0 0 2.6 0 0 0
Gulls/Terns 2.31 0 0 0 19.7 0 0 0 10.3 0 0 0
California gull 1.71 0 0 0 14.6 0 0 0 7.7 0 0 0
unidentified gull 0.60 0 0 0 5.2 0 0 0 5.1 0 0 0
Diurnal Raptors 1.54 167 222 1.43 13.2 674 246 16.8 7.3 63.5 731 60
Accipiters 0.03 0 0.04 0 0.2 0 04 0 2.6 0 3.8 0
Cooper's hawk 0.01 0 0.02 0 0.1 0 0.2 0 1.3 0 1.9 0
sharp-shinned hawk 0.01 0 0.02 0 0.1 0 0.2 0 1.3 0 1.9
Buteos 0.98 1.29 0.76 057 8.4 51.9 8.4 6.6 60.8 59.6 36.5 317
ferruginous hawk 0.04 0 0 0 0.3 0 0 0 4.1 0 0
red-tailed hawk 0.28 0.19 0.30 0.10 24 7.8 33 1.2 23.3 135 21.2 8.3
rough-legged hawk 0.27 0 0.21 042 2.3 0 2.3 4.9 20.6 0 14.4 259
Swainson's hawk 0.33 1.0 0.25 0 2.9 40.3 2.8 0 21.8 46.2 9.6 0
unidentified buteo 0.05 0.1 0 0.05 0.4 3.9 0 0.6 5.1 7.7 0 35
Northern Harrier 042 0.17 1.05 0.66 3.6 7.0 16 7.7 29.9 11.5 49 38.2
northern harrier 042 0.17 1.05 0.66 3.6 7.0 16 7.7 29.9 11.5 49 38.2
Eagles 0.01 0 0.02 0.02 0.1 0 0.2 0.3 1.3 0 1.0 1.1
bald eagle 0 0 0 0.02 0 0 0 0.3 0 0 0 1.1
golden eagle 0.01 0 0.02 0 0.1 0 0.2 0 1.3 0 1.0 0
Falcons 0.08 0.21 0.29 0.16 0.7 8.5 3.2 1.9 7.7 9.6 18.3 13.2
American kestrel 0.08 0.21 0.27 0.13 0.7 8.5 3 15 7.7 9.6 17.3 9.9
prairie falcon 0 0 0.02 0.01 0 0 0.2 0.1 0 0 1.9 1.1
unidentified falcon 0 0 0 0.02 0 0 0 0.3 0 0 0 2.2
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Appendix B2. Mean large bird use (number of large birds/800-meter plot/60-min survey), percent of total use (%), and frequency of
occurrence (%) for each large bird type and species by season during the fixed-point surveys at the Horse Heaven Wind Project
from August 11, 2017 — July 16, 2018.

Mean Use % of Use % Frequency
Typel/Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer _ Fall Winter
Other Raptors 0.03 0 0.07 0.02 0.2 0 0.7 0.3 2.6 0 6.7 2.2
unidentified raptor 0.03 0 0.07 0.02 0.2 0 0.7 0.3 2.6 0 6.7 2.2
Owls 0 0 0 0.01 0 0 0 0.2 0 0 0 1.3
great horned owl 0 0 0 0.01 0 0 0 0.2 0 0 0 1.3
Upland Game Birds 0.03 0.06 0 0 0.2 2.3 0 0 2.7 3.8 0 0
ring-necked pheasant 0.03 0.06 0 0 0.2 2.3 0 0 2.7 3.8 0 0
Doves/Pigeons 0.94 0.35 2.00 2.01 8.1 14.0 222 235 | 299 11.5 9.6 8.9
mourning dove 0.04 0 0 0 0.3 0 0 0 1.3 0 0 0
rock pigeon 0.90 0.35 200 201 7.7 14.0 222 235 28.6 11.5 9.6 8.9
Large Corvids 1.82 0.38 1.57 1.45 15.6 155 174 16.9 72.9 21.2 52.9 53.5
American crow 0.04 0 0 0 0.3 0 0 0 2.6 0 0 0
black-billed magpie 0 0 0 0.01 0 0 0 0.1 0 0 0 1.1
common raven 1.78 0.38 1.57 144 15.2 155 174 16.8 716 21.2 52.9 535
Overall 11.69 248 9.03 8.56 100 100 100 100
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Appendix C. Species Exposure Indices for Large Birds during Fixed-Point Bird Use
Surveys at the Horse Heaven Wind Project from August 11, 2017 to July 16, 2018.
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Appendix D. Mean Use by Point for Small Birds (Appendix D1) and Large Birds (Appendix
D2) during Fixed-Point Bird Use Surveys at the Horse Heaven Wind Project from August
11, 2017 to July 16, 2018.
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Appendix D1. Mean use (number of birds/10-minute survey) by point for small birds?, major bird types, observed at the Horse Heaven
Wind Project during fixed-point bird use surveys from August 11, 2017 — July 16, 2018.

Survey Point

Bird Type 1 2 3 4 5 6 7 8 9 10 11 12 13
Passerines 544 640 15.84 13.56 3.75 248 11.92 644 528 348 548 400 125
Woodpeckers 0 0 0 0 0 0 0 0.12 0 0 0 0 0
Unidentified Birds 0 0.04 0.04 1.68 0 0 0.08 0.64 0 0.56 0 0 0
All Small Birds 544 6.44 15.88 15.24 3.75 2.48 12.00 720 528 404 548 4.00 1.25

2.100-meter (m) radius plot for small birds.

Appendix D2. Mean use (number of birds/60-minute survey) by point for all large birds®, major bird types, and diurnal raptor subtypes
observed at the Horse Heaven Wind Project during large bird use surveys from August 11, 2017 — July 16, 2018.

Survey Point

Bird Type

1 2 3 4 5 6 7 8 9 10 1 12 13
Waterbirds 0 0.04 6.20 0.04 0 028 1492 0 0 0 0.67 0 0
Waterfowl 0 2.64 3.52 0 0 0 3.00 2.00 0 0 417 3.38 1.21
Shorebirds 0 0 0.04 0.04 0 0 0 0 0 0 0 0 0
Gulls/Terns 0 0 0 0.52 0 0 0.52 476 0.12 0 1.25 0 0.08
Diurnal Raptors 1.08 1.24 1.52 1.84 146 248 2.88 268 144 064 121 217 2.25
Accipiters 0 0 0.04 0 0 0 0 0 0 0.04 0.04 0.08 0.04
Buteos 0.28 0.40 044 068 1.00 148 1.72 124 092 040 0.67 0.75 1.04
Northern Harrier 044 0.68 0.84 1.08 038 048 0.72 076 040 0.16 0.21 1.21 1.12
Eagles 0 0 0 0 0 0 0 0.16 0 0 0 0 0.04
Falcons 036 0.08 0.20 0.08 0 0.52 0.32 044 012 0 0.29 0.08 0
Other Raptors 0 0.08 0 0 0.08 0 0.12 0.08 0 0.04 0 0.04 0
Owls 0 0 0 0 0 0 0 0 0 0 0.04 0 0
Upland Game Birds 0 0 0 0 0 0 0.04 0.04 0 0.12 0 0 0
Doves/Pigeons 0.16 0 0.08 0 0 412 3.00 088 0.24 0 0.17 2.67 8.33
Large Corvids 092 1.40 1.56 084 217 200 1.76 124 160 084 0.75 2.08 1.21
All Large Birds 216 532 1292 328 362 888 2612 1160 340 1.60 8.25 10.29 13.08

2. 800-meter (m) radius plot for large birds.
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Appendix D3. Mean use by point by waterfowl at the Horse Heaven Wind Project during large bird
use surveys from August 11, 2017 to July 16, 2018.

Appendix D4. Mean use by point by waterbird at the Horse Heaven Wind Project during large bird
use surveys from August 11, 2017 to July 16, 2018. High mean use at point 7 represents
large numbers of sandhill cranes.
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Appendix D5. Mean raptor use by point during fixed-point large bird use surveys at the Horse
Heaven Wind Project from August 11, 2017 to July 16, 2018.

Appendix D6. Mean Buteo use by point during fixed-point large bird use surveys at the Horse
Heaven Wind Project from August 11, 2017 to July 16, 2018.
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Appendix E. Large Bird Flight Paths Observed at the Horse Heaven Wind Project from

August 11, 2017 to July 16, 2018.

Select species* include:
o Canada goose (Appendix E1)
¢ Red-tailed hawk (Appendix E2)
e Swainson’s hawk (Appendix E3)
e Sandhill crane (Appendix E4)
¢ Bald eagle (Appendix E5)
e Golden eagle (Appendix E6)

* Flight path data for all mapped large birds available upon request.
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Appendix E1. Canada goose flight paths (n = 13) recorded at the Horse Heaven Wind Project during large
bird use surveys conducted August 11, 2017 to July 16, 2018.
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Appendix E2. Red-tailed hawk flight paths (n = 67) recorded at the Horse Heaven Wind Project during large
bird use surveys conducted August 11, 2017 to July 16, 2018.
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Appendix E3. Swainson’s hawk flight paths (n = 77) recorded at the Horse Heaven Wind Project during
large bird use surveys conducted August 11, 2017 to July 16, 2018.
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Appendix E4. Sandhill crane flight paths (n = 7) recorded at the Horse Heaven Wind Project during large
bird use surveys conducted August 11, 2017 to July 16, 2018.
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Appendix E5. Bald eagle flight paths (n = 2) recorded at the Horse Heaven Wind Project during large bird use
surveys conducted August 11, 2017 to July 16, 2018.
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Appendix E6. Golden eagle flight path (n = 4) recorded at the Horse Heaven Wind Project during large
bird use surveys conducted August 11, 2017 to July 16, 2018.
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Appendix F. 2017 (Appendix F1) and 2018 (Appendix F2) Raptor Nest Survey Results
from Aerial and Ground Surveys conducted at the Horse Heaven Wind Project.
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Appendix F1. 2017 raptor nest results for aerial surveys conducted March 31 and May 10 at the proposed Horse Heaven Wind
Project, Washington.

Nest Species Nest Nest Comment
ID P Status Substrate
1 Red-tailed Hawk Occupied Tree Adult on nest first survey; one chick approximately 14-day old chick on nest

second survey

Great-horned Adult GHOW on nest first survey, two RTHA perched on adjacent tree; No

2 Owl Occupied Tree sign of nesting or adults second survey

3 E(;wlj(glnous Occupied Tree Adult perched on nest first survey; adult sitting in nest second survey

4 Unknown Raptor  Unoccupied Ground Chafacte!'lstlc of ferruginous hawk nest; large nest in fair condition; no sign of
nesting either survey

5 Unknown Raptor  Unoccupied Tree Two nests located in one tree; no sign of nesting either survey

6 Common Raven Occupied Windmill Adult on nest first and second survey

7 Red-tailed Hawk Occupied Tree Adult on nest first survey; no sign of nesting of adult observed second survey

8 E(;w:(glnous Occupied Ground Adult on nest first survey; no sign of nesting of adult observed second survey

9 Red-tailed Hawk Occupied Tree Adult on nest first survey; two chicks approximately 21-day old second survey;
cottonwood tree

10 Unknown Raptor  Unoccupied Ground Chgracterlstlc of ferruginous hawk nest; nest poor condition, no recent
maintenance

1 Unknown Raptor  Unoccupied Ground Chgracterlstlc of ferruginous hawk nest; nest poor condition, no recent
maintenance

12 Red-tailed Hawk Occupied Cliff Adult on nest first survey; one chick approximately 21-day old second survey

13 Unknown Raptor  Unoccupied Ground Chgracterlstlc of ferruginous hawk nest; nest poor condition, no recent
maintenance

14 Great-horned Occupied Tree Adult on nest first survey; two young owls (branchlets) standing in tree

Owl adjacent to nest second survey
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Appendix F1. 2017 raptor nest results for aerial surveys conducted March 31 and May 10 at the proposed Horse Heaven Wind
Project, Washington.

Nest Species Nest Nest Comment
ID P Status Substrate
15 Unknown Raptor  Unoccupied Cliff Che_;\racterlstlc of ferruginous hawk nest; nest poor condition, no recent
maintenance
16 Unknown Raptor  Unoccupied Ground Chgracterlstlc of ferruginous hawk nest; nest fair condition, no recent
maintenance
17 Unknown Raptor  Unoccupied Ground Chgracterlstlc of ferruginous hawk nest; nest good condition, no recent
maintenance
18 Bald Eagle Occupied Tree Adult on nest first survey, mate perched in tree adjacent to river; One chick
approximately 21-day old second survey
19 Swainson's Hawk  Occupied Tree Not observed first survey; adult on nest second survey
20 Unknown Raptor  Unoccupied Tree Not observed first survey; no sign of nesting or adults observed second survey

! Occupied = a nest used for breeding in the current year by a pair of eagles. Presence of an adult, eggs, or young, freshly molted feathers
or plucked down, or current year’s mutes (whitewash) suggest site occupancy; Unoccupied = no sign of nesting or territory occupancy in the
current nesting season.
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Appendix F2. 2018 raptor nest results for aerial surveys conducted March 5 and May 10 and ground surveys
throughout summer 2018 at the proposed Horse Heaven Wind Project, Washington.

1 Unknown Raptor Unoccupied Tree RTHA

2 Swainson’s Hawk Occupied Tree GHOW  One adult sitting on the nest during second survey.

3 Ferruginous Hawk Occupied Tree FEHA oot?seeravdel':: sitting on the nest during second survey; eggs

4 Unknown Raptor Unoccupied  Ground UNRA  Large-sized nest

5 Unknown Raptor Unoccupied Tree UNRA -srl\jvr?/er;f?\‘l[fesl‘?scﬁ;[i%(i; ggne d;[trice)?m; no sign of nesting either

6 Common Raven Occupied Windmill CORA  One adult sitting on the nest; eggs observed

7 Great-horned Owi Occupied Tree RTHA ésx/léyith eggs in nest during first survey; vacant second

8 Unknown Raptor Unoccupied Ground FEHA Characteristic ferruginous hawk nest. Good condition.

9 Red-tailed Hawk Occupied Tree RTHA One young observed during second survey

10 Unknown Raptor Unoccupied Ground UNRA  Characteristic ferruginous hawk nest. Poor condition.

11 Unknown Raptor Unoccupied Ground UNRA Characteristic ferruginous hawk nest. Poor condition.
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Appendix F2. 2018 raptor nest results for aerial surveys conducted March 5 and May 10 and ground surveys
throughout summer 2018 at the proposed Horse Heaven Wind Project, Washington.

12 Unknown Raptor Unoccupied Cliff RTHA

13 Unknown Raptor Unoccupied Ground UNRA Characteristic ferruginous hawk nest. Poor condition.
14 Red-tailed Hawk Occupied Tree GHOW  One chick observed second survey.

15 Unknown Raptor Unoccupied  Ground UNRA  Characteristic ferruginous hawk nest. Poor condition.
16 Unknown Raptor Unoccupied  Ground UNRA  Characteristic ferruginous hawk nest. Good condition.
17 Unknown Raptor Unoccupied Ground UNRA  Characteristic ferruginous hawk nest. Good condition.
18 Bald Eagle Occupied Tree BAEA 2 young approximately 21 days old on second survey
19 Swainson’s Hawk Occupied Tree SWHA  Adult incubating second survey.

20 Great-horned Owl Occupied Tree UNRA  One young observed second survey

o1 Red-tailed Hawk Occupied Tree NA ls\lee(\:/\c/m%O;uBrvgi.st. One adult sitting on the nest during
22 Unknown Raptor Unoccupied Ground NA New 2018 nest.
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Appendix F2. 2018 raptor nest results for aerial surveys conducted March 5 and May 10 and ground surveys
throughout summer 2018 at the proposed Horse Heaven Wind Project, Washington.

Nest . Nest Nest 2017

ID 2018 Species Status Substrate Spp. Comment

23 Red-tailed Hawk Occupied Tree NA New 2018 nest. Two young observed in nest second
survey.

24 Red-tailed Hawk Occupied Tree NA New 2018 nest. One young observed second survey.

5 Red-tailed Hawk Occupied Tree NA New 2018 nest. One adult sitting on the nest during
second survey.

26 Red-tailed Hawk Occupied Tree NA ls\luer\\//ve§018 nest. Two young observed during second nest

27 Red-tailed Hawk Occupied Tree NA ls\luer\\//ve§018 nest. Two young observed during second nest

28 Swainson’s Hawk Occupied Tree NA New 201_8 nest. Two fledglings observed in mid-July
during point count surveys.

o9 Swainson’'s Hawk Occupied Tree NA New 2018 nest. Three eggs observed during second
nest survey.

30 Unknown Raptor Unoccupied Ground NA New 2018_ _nest. Characteristic ferruginous hawk nest.
Poor condition.
New 2018 nest. Three fledglings in nest in late June.

31 Swainson’s Hawk Occupied Tree NA One juvenile flying with adult in mid-Aug. Remains of two
fledglings found within 50-m of nest mid-Aug.
New 2018 nest. In pine tree adjacent to ranch house.

32 Swainson’s Hawk Occupied Tree NA Three young observed in nest early July. Two juveniles

observed flying around nest with adults mid-Aug.

" Occupied = a nest used for breeding in the current year by a pair of eagles. Presence of an adult, eggs, or young, freshly
molted feathers or plucked down, or current year’s mutes (whitewash) suggest site occupancy; Unoccupied = no sign of nesting
or territory occupancy in the current nesting season.
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Appendix G. Landcover at the Project from field mapping (Appendix G1) and the National
Landcover Database (Appendix G2) at the Horse Heaven Wind Project.
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Appendix G1. Digitized Landcover at the Horse Heaven Wind Project.
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Appendix G2. NLCD Landcover at the Horse Heaven Wind Project.
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Appendix H. Oregon and Washington Raptor Use and Fatality Rate Summary Table.
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Appendix |. Estimated Raptor Nest Densities at Other Regional Proposed and Existing
Wind Projects Located in Comparable Columbia Plateau Ecoregion Environments.
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Appendix |. Estimated raptor nest densities at other regional proposed and existing wind projects located in comparable

Columbia Plateau Ecoregion environments. Project data from Table 11 in NWC and ABR 2009.

Raptor Nest Density (#/mi’), rounded

— Buteos Eagle Falcon Owl Accip.

Project Sum
Density SWHA® RTHA FEHA UNBU GOEA PRFA GHOW SSHA

Rattlesnake Road, OR 0.45 0.19 0.13 0.05 0.00 0.00 0.08 0.00 0.00
Hopkins Ridge, WA 042 0.01 027 0.01 0.05 0.00 0.00 0.08 0.00
Leaning Juniper | and II, OR 0.41 0.18 0.16 0.03 0.00 0.00 0.02 0.02 0.00
Goodnoe Hills/Imrie, WA 037 0.05 027 0.00 0.00 0.00 0.00 0.05 0.00
(1 mile radius search area)
Columbia Hills, WA 0.30 0.04 0.18 0.00 0.00 0.02 0.02 0.02 0.02
;'t‘l’j’ji) Heaven, WA 2017 (this 0.27 001 | 005 | 003 | 043 | 000 | 000 | 003 | 0.00
Golden Hills, OR 025 0.04 0.16 0.00 0.00 0.00 0.00 0.05 0.00
Klondike | and Il, OR
(5 mile radius search area) 0.23 0.07 0.11 0.00 0.00 0.01 0.00 0.04 0.00
Et‘l’j’j;) Heaven, WA 2018 (this 0.21 0.04 0.05 0.01 0.09 0.00 0.00 0.01 0.00
Juniper Canyon, WA 2007-2008 0.21 0.06 0.05 0.03 0.02 0.03 0.01 0.01 0.00
Stateline OR/WA 0.21 0.03 0.08 0.03 0.00 0.00 0.00 0.07 0.00
Kiondike III, OR 0.20 0.04 0.11 0.00 0.01 0.00 0.00 0.03 0.00
Wild Horse, WA 0.16 0.00 012 0.00 0.00 0.00 0.02 0.02 0.00
Windy Flats, WA 015 0.00 013 0.00 0.00 0.00 0.00 0.02 0.00
Big Horn, WA 0.11 0.00 0.06 0.00 0.00 0.00 0.01 0.04 0.00
Zintel Canyon, WA 0.08 0.04 0.02 0.02 0.00 0.00 0.00 0.00 0.00
Nine Canyon, WA 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average Density 0.24 0.05 0.12 0.01 0.02 0.00 0.01 0.03 0.00

# References for projects: Rattlesnake Road (Kronner et al., 2007a); Hopkins Ridge (Young et al., 2003c); Leaning Juniper | and Il (Kronner et al., 2005); Goodnoe
Hills/Imrie (NWP, 2009); Juniper Canyon (NWC, 2008); Columbia Hills (Erickson et al., 2002b); Golden Hills (Jeffrey et al., 2008a); Stateline (Erickson et al., 2004;

NWC and WEST, 2001; Erickson et al., 2002b); Klondike | and Il (Johnson et al_, 2002a), Klondike Ill (Mabee et al., 2005), Wild Horse (Erickson et al., 2003b), Windy
Flats (ENE, 2007); Big Hom (Johnson and Erickson, 2004); Nine Canyon and Zintel Canyon (WEST and NWC, 2001; WEST and NWC, 2002; Erickson et al., 2002b).

® SWHA = Swainson’s hawk, RTHA = red-tailed hawk, GHOW = great-horned owl, FEHA = ferruginous hawk, UNBU = unknown species of the genus Buteo, GOEA
= golden eagle, PRFA = prairie falcon, GHOW = great-homed owl, SSHA = sharp-shinned hawk
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EXECUTIVE SUMMARY

In August 2017 Western EcoSystems Technology, Inc. (WEST) initiated a study of bat activity at
the proposed Horse Heaven Wind Project (Project), located in Benton County, Washington. The
study was designed to 1) evaluate seasonal levels of bat activity at the Project, including
periods of expected peak activity, 2) identify species occurring at the Project during the study
period, and 3) provide context of bat activity at the Project relative to other publicly available
data.

WEST conducted acoustic surveys at the Project during two periods: from August 19, 2017
through October 30, 2017, and again from May 14, 2018 through October 29, 2018. During the
2017 study period, one Anabat SD2 Active Bat Detector was placed near the ground at 1.5
meters (5.0 feet) at the base of a meteorological (met) tower. During the 2018 study period, the
same ground-based detector location was used and data collection was supplemented with an
additional Anabat SD2 detector raised to approximately 45 m on the same met tower. The tower
was located in shrub-steppe habitat, which is a sub-dominant land cover type at the Project yet
representative of where future turbine placement may occur.

During the 72 detector-nights surveyed in 2017, the average bat activity rate (+ standard error)
was 0.33 + 0.08 bat passes per detector-night. Approximately 91.6% of bat passes were
produced by low-frequency, tree-roosting bats (e.g., silver-haired bat, hoary bat); automated
identification of bat calls using Kaleidoscope Pro 4.2.0 determined that silver-haired bats were
the most frequently detected species, occurring on 14% of detector-nights. During the 303
detector-nights surveyed in 2018 the average bat activity rate was 0.27 + 0.05 bat passes per
detector-night, and similar to 2017, low-frequency bats were detected most frequently,
accounting for 98.7% of all bat passes and comprising primarily silver-haired bats. One high-
frequency bat species (canyon bat) was detected during both study periods. Neither
Townsend’s big-eared bat nor pallid bat, both of which are Washington State Candidate Species
and could potentially occur at the Project, were detected during the study, and no federal or
state-listed bat species were detected.

Overall, bat activity at the Project documented during the bat activity study in 2017 and 2018 at
(0.33 bat passes per detector-night) was well below the Rocky Mountains regional average of
4.02 bat passes per detector-night, which is the closest region with publicly available activity
data (no activity data from the Pacific Northwest is available for comparison). The average
fatality rate of 1.19 bats per megawatt per year in the Pacific Northwest is low compared to the
Rocky Mountain regional average of 4.90 bats per megawatt per year (bats/MW/year). Bat
fatalities from the operational Nine Canyon Wind Facility, located adjacent to the Project was
2.47 bats/MW!/year and consisted of silver-haired bats and hoary bats. If risk patterns at the
Project are similar to patterns at Nine Canyon and elsewhere in the Pacific Northwest and
Rocky Mountains, it is likely that species composition and fatality rates at the Project would be
similar.
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INTRODUCTION

During 2017 and 2018, Western EcoSystems Technology, Inc. (WEST) completed a study of
bat activity at the proposed Horse Heaven Wind Project (Project) in accordance with
recommendations in the US Fish and Wildlife Service (USFWS) Land-Based Wind Energy
Guidelines (USFWS 2012) and the Washington Department of Fish and Wildlife (WDFW) Wind
Power Guidelines (WDFW 2009). Although it remains unclear whether bat activity patterns in
baseline acoustic data predict post-construction fatality risk (Hein et al. 2013a), ultrasonic
detectors collect information on spatial distribution, timing, and species composition that can
provide insight into the potential impacts of wind development on bats in a particular area (Kunz
et al. 2007a, Britzke et al. 2013) and inform potential collision minimization strategies (Weller
and Baldwin 2012). WEST conducted a bat activity study at the Project with the primary
objectives to: 1) evaluate seasonal levels of bat activity at the Project, including periods of
expected peak activity; and, 2) identify species occurring at the Project during the study period,
3) provide context of bat activity at the Project relative to other publicly-available data. The
following report describes the results of acoustic surveys conducted at the Project from August
19, 2017 — October 30, 2017 and May 14, 2018 — October 29, 2018.

STUDY AREA

The 51,263 acre (80.1 mi?) Project area is located in Benton County, Washington, within the
Horse Heaven Hills, an anticline ridge of the Yakima Folds within the larger Columbia Plateau
Ecoregion (Clarke and Bryce 1997). Topography within the Project consists primarily of rolling
hills and incised drainages, with a broad northeast-facing rampart along the northern Project
boundary (Figure 1). The highly-eroded drainages along the rampart create numerous canyons
that bisect the Project (Badger Canyon, Coyote Canyon, Taylor Canyon) and expose basalt
cliffs and ledges. On the southern side of the rampart, the landscape transitions to rolling
topography with shallow, meandering canyons that drain south into the Columbia River.

Land cover within the Project is a mosaic of seed crops associated with dryland and irrigated
agriculture, shrub-steppe grasslands, and rural/urban development (Figure 2). Agricultural crop
cover dominates the Project and surrounding area. Shrub-steppe grasslands are found in
topographically steep areas. The entire Project is privately owned of which much is actively
managed for dryland agriculture and livestock grazing. The 63-turbine Nine Canyon Wind
Project is located approximately 4.5 miles east of the Project.
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Figure 1. Location of the proposed Horse Heaven Wind Project, Benton County, Washington.
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Figure 2. Land cover types within the proposed Horse Heaven Wind Project, Benton County, Washington.
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Overview of Bat Diversity

Twelve species of bats potentially occur at the Project (Hayes and Wiles 2013, International
Union for the Conservation of Nature [IUCN] 2017; Table 1). None of these species are federally
listed under the Endangered Species Act of 1973 and none are listed as threatened,
endangered, or sensitive by the state of Washington (Washington Department of Fish and
Wildlife [WDFW] 2016). However, the Townsend’s big-eared bat (Corynorhinus townsendii) and
pallid bat (Antrozous pallidus) are state candidate species (WDFW 2016).

Table 1. Bat species with potential to occur in the Horse Heaven Wind Project
categorized by echolocation call frequency.

Common Name Scientific Name
High-Frequency (> 30 kilohertz [kHz])

California bat Myotis californicus
canyon bat' Parastrellus hesperus
little brown bat' Myotis lucifugus
long-legged bat’ Myotis volans

western long-eared bat' Myotis evotis

western small-footed bat* Myotis ciliolabrum

Yuma bat Myotis yumanensis
Low-Frequency (15 — 30 kHz)

big brown bat' Eptesicus fuscus

hoary bat'? Lasiurus cinereus

pallid bat® Antrozous pallidus
silver-haired bat'? Lasionycteris noctivagans
Townsend's big-eared bat® Corynorhinus townsendii

Source: Hayes and Wiles (2013), IUCN 2017

1species known to have been killed at wind energy facilities (species reported by: Anderson et al. 2004, Kunz et al.
2007b, Baerwald 2008, Miller 2008)

2Long-distance migrant
3Washington state candidate species (WDFW 2016)

METHODS

Bat Acoustic Surveys

Sampling Stations

Bat activity levels and composition can vary with height above ground level (AGL; Baerwald and
Barclay 2009, Collins and Jones 2009, Mueller et al. 2013), and high-flying bat species are at
greater risk of collision with turbines (Roemer et al. 2017). Therefore, it is useful to monitor
activity at different heights (Kunz et al. 2007b). Because most North American bat species
spend at least some time flying at relatively low heights, acoustic detectors deployed near the
ground may detect a more complete sample of the bat species present within a given area;
however, elevated acoustic detectors may provide a more accurate assessment of bat species
flying at rotor-swept heights (Kunz et al. 2007b, Mueller et al. 2013; but see Amorim et al. 2012).
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WEST conducted acoustic surveys to estimate levels of bat activity at the Project during fall
(2017) and summer and fall (2018), which includes the expected period of peak activity for
migratory bats in eastern Washington (i.e., late summer through fall). Sampling occurred at a
meteorological (met) tower in the southeastern corner of the Project. During 2017, only the
ground detector (HHg1) was deployed due to the timing of meteorological (met) tower
construction; during 2018, both a ground detector (HH1g) and a raised detector (HH1r) were
deployed. Anabat SD2 ultrasonic bat detectors (Titley™ Scientific, Columbia, Missouri) were
placed at a met tower in the southeastern corner of the Project. Microphones for each detector
were deployed at different heights: a ground detector with a microphone elevated slightly (i.e.,
approximately 1.5 m [5.0 ft]; ground unit) to improve the quality of sound recordings (e.g., to
reduce recordings of insect calls), and a raised detector with a microphone raised approximately
45 m (148 ft; raised unit) on the met tower. Detectors were checked every two weeks to swap
compact flash cards, batteries, and to ensure units were properly functioning. At the end of each
sample period, detectors were decommissioned and brought back from the field for
maintenance and calibration.

Large weatherproof boxes housed the detectors and external deep-cycle batteries for protection
from weather and wildlife. Microphones were protected by PVC elbows with drain holes that
extended outside the container and helped minimize the potential for water damage due to rain.
The raised Anabat microphone was elevated on the met tower using a pre-installed pulley
system. Microphones were encased in a Bat-Hat weatherproof housing (EME Systems,
Berkeley, California), and attached to a coaxial cable that transmitted ultrasonic sound data to
an Anabat detector at the base of the tower. The Bat-Hat weatherproof housing was modified by
replacing the Plexiglas reflector plate with a 45-degree angle PVC elbow, for better
comparability with data collected by detectors on the ground (Britzke et al. 2010).

Survey Schedule

Acoustic monitoring surveys were conducted at the Project during two study periods: from
August 19, 2017 through October 30, 2017, and again from May 14, 2018 through October 29,
2018. A second monitoring year was conducted to sample the full length of summer and fall
seasons when resident and migratory bats could be present. Detectors were programmed to
turn on approximately 30 minutes (min) before sunset and turn off approximately 30 minutes
after sunrise each day. To elucidate seasonal activity patterns, the second year was divided into
two seasons: summer (May 14 — August 18) and fall (August 19 — October 29). A broader fall
migratory period was considered July 30 — October 14 (McGuire and Boyle 2013).
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Figure 3. Location of sampling station used during the bat acoustic surveys at the proposed Horse Heaven Wind Project.
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Data Collection and Call Analysis

Anabat detectors use a broadband high-frequency microphone to detect the echolocation calls
of bats. Incoming echolocation calls are digitally processed and stored on a high-capacity
compact flash card. The resulting files can be viewed in appropriate software (e.g., Analook®©)
as digital sonograms that show changes in echolocation call frequency over time. Frequency
versus time displays were used to separate bat calls from other types of ultrasonic noise (e.g.,
wind, insects), and to determine the call frequency category and, when possible, the species of
bat that generated the calls.

To standardize acoustic sampling effort at the Project, Anabat detectors were calibrated and
sensitivity levels were set to six (Larson and Hayes 2000), a level that balanced the goal of
recording bat calls against the need to reduce interference from other sources of ultrasonic
noise (Brooks and Ford 2005).

For ground (HH1g) and raised (HH1r) detectors, bat passes were sorted into two groups based
on their minimum frequency. High-frequency (HF) bats such as little brown bat (Myotis
lucifugus), and canyon bats (Parastrellus hesperus), have minimum frequencies greater than 30
kilohertz (kHz). Low-frequency (LF) bats such as big brown bats (Eptesicus fuscus), silver-
haired bats (Lasionycteris noctivagans), and hoary bats (Lasiurus cinereus) typically emit
echolocation calls with minimum frequencies between 15 and 30 kHz.

Species-level identification of bat calls was completed with the automated identification feature
in Kaleidoscope 4.2.0 (Wildlife Acoustics, Concord, Massachusetts) using the Bats of North
America classifier 4.2.0 at the most sensitive setting. Kaleidoscope is currently the only program
available for automated classification of zero crossing (e.g., Anabat) files for bat species in the
US and was used to select for the 12 bat species that potentially occur at the Project (Table 1).

Statistical Analysis

The standard metric for measuring bat activity, the number of bat passes per detector-night,
was used as an index of bat activity at the Project. A bat pass was defined as a sequence of at
least two echolocation calls (pulses) produced by an individual bat with no pause between calls
of more than one second (Fenton 1980, White and Gehrt 2001, Gannon et al. 2003). A detector-
night was defined as one detector operating for one entire night. The terms bat pass and bat call
are used interchangeably. Bat passes per detector-night was calculated for all bats, for HF bats,
and for LF bats. Bat pass rates represent indices of bat activity and do not represent numbers of
individuals. The number of bat passes was determined by an experienced bat biologist using
Analook®.

Mean bat activity was calculated by detector station and overall. The period of peak sustained
bat activity was defined as the seven-day period with the highest average bat activity. This and
all multi-detector averages were calculated as unweighted averages of total activity at each
detector.

WEST, Inc. 7 January 2019



Horse Heaven Acoustic Survey Report — Confidential Business Information

Risk Assessment

Collision with wind turbine blades is thought to be the primary risk to bats at operating wind
energy facilities (Arnett et al. 2008), though direct mortality through barotrauma (Baerwald et al.
2008) and other indirect effects such as displacement (Katzner et al. 2016) may occur. The
intent of the risk assessment is to use pre-construction bat activity data and mortality
information from operating wind facilities to assess the potential level of bat fatalities at the
Project. The intent of the risk assessment is not to predict the number of fatalities, but rather to
provide context for data collected at the Project; the risk assessment is therefore qualitative,
rather than quantitative. In order to assess potential bat fatality rates at the Project, bat activity
data collected in 2018 at the Project were compared to activity data from other wind energy
facilities in the Rocky Mountains region, which is the closest region with publicly available
activity data; no publicly available bat activity data exists from the Pacific Northwest. The
nearest operating wind energy facility to the Project is the Nine Canyon Wind Facility (Nine
Canyon), located approximately five miles east. Although pre-construction activity was not
collected for Nine Canyon, fatality estimates from standardized carcass searches conducted
during 2002—-2003 (Erickson et al. 2003) and bat fatalities found incidentally by operations staff
over 14 years of project operation (2005-2018) are reported for comparison.

Among currently available studies that measured both preconstruction bat activity and
subsequent operational fatality rates, most data were collected during known periods of peak
activity (i.e., fall) using Anabat (i.e., non-full spectrum) detectors placed near the ground. To
facilitate comparisons to these studies, this report uses only the mean activity rate from the
HH1g during 2018, as this detector was placed near the ground and sampled the full period of
peak bat activity (i.e., late summer through fall).

RESULTS

2017 Bat Acoustic Surveys

Bat Activity

Bat activity was documented at one detector station in the Project for a total of 72 detector-
nights between August 19 and October 30, 2017 (Figure 4). The detector station operated for
99% of the study period and documented an overall mean of 0.33 + 0.08 bat passes per
detector-night (Table 2; Figure 4). The period of peak bat activity occurred from September 3
through September 9, 2017 (Figure 5).

Table 2. Bats detected and total bat passes per station from August 19 through October 30, 2018
at the ground detector (HH1g) at Horse Heaven Wind Project in Benton County,

Washington.
Station HF Bats LF Bats All Bats Detector Nights Bat Passes
HH1g 2 22 24 72 0.33+0.08

WEST, Inc. 8 January 2019



Horse Heaven Acoustic Survey Report — Confidential Business Information

Figure 4. Number of high-frequency (HF) and low-frequency (LF) bat passes per detector-night
recorded during August 19 — October 30, 2017 at the Horse Heaven Wind Project, Benton
County, Washington.

Figure 5. Weekly bat activity during August 19 — October 30 at the Horse Heaven Wind Project
in Benton County, Washington.
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Species Composition

During the survey season, 91.6% of bat passes were classified as LF (silver-haired bat, hoary
bat, big brown bat), and 8.3% of bat passes were classified as HF (canyon bat; Figure 4).
Kaleidoscope Pro identified bat calls for four of the 12 species identified as having potential to
occur at the Project (Table 2; Table 3). Townsend’s big-eared bat and pallid bat calls were not
identified during the study. Silver-haired bat was the primary species documented during the
study period, detected on 14% of detector-nights (Table 3). Hoary bat was the next most
commonly detected species, occurring on approximately 6% of detector-nights (Table 3). Big
brown bat and canyon bat were both detected on less than 1% of detector-nights (Table 3). No
federally or state-listed bat species were detected.

Table 3. The number (percent composition) of detector-nights a bat species was recorded at the
ground detector (HH1g) at Horse Heaven Wind Project, August 19, 2017 — October 30,

2017.

Common Name Bat Call Frequency Total’
High-Frequency (> 30 kHz)

canyon bat 1(1) 1(1)
Low-Frequency (< 30 kHz)

big brown bat 1(1) 1(1)

hoary bat 4 (6) 4 (6)

silver-haired bat 10 (14) 10 (14)

72 detector nights total

2018 Bat Acoustic Surveys

Bat Activity

Bat activity was documented at two detector stations in the Project for a total of 303 detector-
nights between May 14 and October 29, 2018. The ground detector station had a total of 163
detector nights while the raised station had a total of 140 detector nights (Table 4). The detector
stations operated for 90% of the study period and bat activity at both detector stations was a
mean of 0.27 + 0.05 bat passes per detector-night (Table 4). The period of overall peak bat
activity occurred from September 13 through September 19, 2018 (Figure 6).

Table 4. Bats detected and total bat passes per station from May 14 through October 29, 2018 at
the Horse Heaven Wind Project in Benton County, Washington.

Station HF Bats LF Bats All Bats Detector Nights Bat Passes
HH1g 1 53 54 163 0.33+0.08
HH1r 0 28 28 140 0.20+0.05
Total 1 81 82 303 0.27%0.05
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Temporal Variation

Overall activity of all bats (LF and HF species) in 2018 was lowest in summer (0.22 + 0.05 bat
passes per detector-night), and highest in fall (0.32 + 0.09), which was consistent with the
pattern observed for the LF and HF species group (Table 6; Figure 6). Overall, HF bats
comprised a small proportion of bat activity during all seasons compared to LF bats and were
only recorded during mid-October (Table 6, Figure 6).

Bat activity at the ground detector station was higher than at the raised detector station
throughout the study period, except during the summer months (May 14 — August 18, 2018),
when activity at the raised detector station exceeded activity rates at the ground station (Figure
7). Activity by LF species was documented in the summer and fall, and only one HF bat (canyon
bat) was recorded in the fall at the ground detector station (Table 6).

Table 6. Mean seasonal bat passes per detector-night by detector station and call frequency
during the 2018 survey period within the Horse Heaven Wind Project in Benton County,

Washington.
Summer Fall Fall Migration Period
Call May 14 — August 19 — July 30 — October
Station Frequency1 August 18 October 29 14
LF 0.20 £ 0.05 0.49+0.16 0.43+0.15
HH1g HF 0.00 £ 0.00 0.01+0.01 0.01+£0.01
AB 0.20 +0.05 0.50+0.16 0.44 +0.15
LF 0.25+0.07 0.14 £ 0.05 0.12+0.04
HHA1r HF 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
AB 0.25+0.07 0.14 £ 0.05 0.12+0.04
LF 0.22 £0.05 0.31£0.09 0.27 £0.08
Overall HF 0.00 £0.00 0.01 £0.01 0.01 £0.01
AB 0.22 £0.05 0.32%0.09 0.28 £ 0.08

" Call frequency: high—frequency (HF), low-frequency (LF), and all bats (AB).
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Figure 7. Number of bat passes per detector-night recorded at raised and ground level stations
considered representative of future turbine locations in the Horse Heaven Wind Project area
from May 14 — October 29, 2018.

RISK ASSESSMENT AND CONCLUSION

Consistent with the US Fish and Wildlife Service (USFWS) Land-Based Wind Energy
Guidelines (USFWS 2012) and the Washington Department of Fish and Wildlife (WDFW) Wind
Power Guidelines (WDFW 2009), WEST conducted a bat activity study at the Project with the
primary objectives to: 1) evaluate seasonal levels of bat activity at the Project, including periods
of expected peak activity, 2) identify species occurring at the Project during the study period,
and 3) provide context of bat activity at the Project relative to other publicly available data.
Results from the bat activity study include several important findings that are consistent with
known patterns from other studies in the region. First, the species documented at the Project
are commonly detected species which included silver-haired and hoary bats, both migratory
tree-roosting bats. Second, the period of peak activity at the Project occurred during September
2017 and 2018, consistent with known migratory patterns. Third, bat activity rates documented
at the Project were consistent with publicly available activity rates from the closest region (i.e.,
Rocky Mountains).

It is generally thought that pre-construction bat activity rates may be positively related to post-
construction bat fatalities (Kunz et al. 2007b). However, to date, few studies of wind energy
facilities that have recorded both bat passes per detector night and bat fatality rates, are publicly
available (Appendix A). Given the limited availability of pre- and post-construction data sets,
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differences in protocols among studies (Ellison 2012), and significant ecological differences
among geographically diverse facilities, the relationship between pre-construction activity and
measured post-construction fatality rates has not been definitively established. In Canada,
Baerwald and Barclay (2009) found a significant positive association between passage rates
measured at 30 m (98 ft) above ground level and fatality rates for hoary and silver-haired bats
across five sites in southern Alberta. However, a similar relationship has proven difficult to
establish on a larger scale. The relatively few studies that have estimated both pre-construction
activity and post-construction fatalities show results that trend toward a positive association
between these rates, but lack statistically significant correlations. Hein et al. (2013a) compiled
study results that included both pre- and post-construction data from the same projects, as well
as pre- and post-construction data from facilities within the same regions to assess if pre-
construction acoustic activity predicted post-construction fatality rates. Based on data from 12
sites, Hein et al. (2013a) did not find a statistically significant relationship (p = 0.07), although
the trend was in the expected direction (i.e., higher activity was generally associated with higher
fatalities and vice-versa). For these reasons, the current approach to assessing risk to bats
using pre-construction acoustic data requires a qualitative analysis of activity levels, spatial and
temporal relationships, species composition, and comparison to known regional activity and/or
fatality patterns.

During the 2017 study period, 24 bat passes were recorded at the Project; 82 bat passes were
recorded in 2018. The period of peak bat activity documented at the Project in 2017 was
September 3 — September 9. The period of peak bat activity documented at the Project in 2018
was September 13 — September 19. The overall average bat activity rate at the Project recorded
at HH1g in 2017 and 2018 was 0.33 bat passes per detector-night. These findings are in line
with known regional patterns of increased bat activity during the fall. During this time, migratory
bats (e.g., silver-haired bat, hoary bat) may begin moving toward wintering areas, and many
species initiate reproductive behaviors (Cryan 2008). This period of increased landscape-scale
movement and reproductive behavior is often associated with increased levels of bat fatalities at
operational wind energy facilities (Arnett et al. 2008; Arnett and Baerwald 2013, Thompson et al.
2017). If risk patterns at the Project are consistent with known trends from the region and across
the West, it is likely that most fatalities would occur during the fall.

Four species of bat were documented at the Project during the two-year bat activity study,
including silver-haired bat, hoary bat, big brown bat, and canyon bat. The most frequently
detected species during the 2017 and 2018 study periods was silver-haired bat, occurring on
14% and 15% of detector-nights, respectively. The next most frequently detected species was
hoary bat, documented on 6% of detector-nights in 2017 and 3% of detector-nights in 2018. Big
brown bat was detected on 1% of detector-nights in 2017, and 2% of detector-nights in 2018;
canyon bat was detected on approximately 1% of detector nights in 2017 and less than 1% of
detector-nights in 2018. Silver-haired bat and hoary bat are among the most commonly
documented bat fatalities at wind energy facilities where these species occur (Cryan and
Barclay 2009, Arnett and Baerwald 2013, Tetra Tech 2014, Thompson et al. 2017, AWWI
2018). Given these results and known patterns in bat fatalities at operational wind facilities, if

WEST, Inc. 14 January 2019



Horse Heaven Acoustic Survey Report — Confidential Business Information

risk trends are similar to elsewhere in the US, it is likely that silver-haired bat and hoary bat will
have the highest risk of collision at the Project.

Overall, bat activity at the Project documented during the bat activity study in 2017 and 2018 at
(0.33 bat passes per detector-night) was well below the Rocky Mountains regional average of
4.02 bat passes per detector-night (Appendix A), which is the closest region with publicly
available activity data (no activity data from the Pacific Northwest is available for comparison).
The average fatality rate of 1.19 bats per megawatt per year in the Pacific Northwest is low
compared to the Rocky Mountain regional average of 4.90 bats per megawatt per year
(bats/MW/year; Appendix A). The closest operational wind facility with publicly-available fatality
data is the Nine Canyon Wind Facility (Nine Canyon), located approximately 5 mi east of the
Project. During a year-long post-construction fatality study at Nine Canyon conducted 2002—
2003, 27 bat fatalities were recorded and the fatality rate was estimated to be 2.47
bats/MW/year (Erickson et al. 2003). Of the 27 bat fatalities, 20 were found during August 5
through October 24 which coincides with fall migration. All fatalities consisted of silver-haired
bats (15) or hoary bats (12; Erickson et al. 2003). During 14 years of operational monitoring at
Nine Canyon (2005-2018), two bat fatalities were reported in 2007 and consisted of one hoary
bat and one silver haired bat. Bat species composition was consistent with species expected
although likely under represents the number of actual bat fatalities because systematic surveys
that accounted for scavenging rates or searcher efficiency were not conducted during
operational monitoring. If risk patterns at the Project are similar to patterns at Nine Canyon and
elsewhere in the Pacific Northwest and Rocky Mountains, it is likely that species composition
and fatality rates at the Project would be similar.

Bat fatalities have been discovered at most monitored wind energy facilities in North America
and globally (Arnett et al. 2016), ranging from zero (Chatfield and Bay 2014) to
40.2 bats/megawatt/year (Hein et al. 2013b; Appendix A) in the US. In 2012, an estimated
600,000 bats died as a result of interactions with wind turbines in the US (Hayes 2013), and
hoary bat population viability may be threatened by fatalities caused by wind turbines (Frick et
al. 2017). To date, post-construction monitoring studies of wind energy facilities in North
America show that: a) collision mortality is greatest for migratory tree-roosting species (e.g.,
hoary bat and silver-haired bat; Thompson et al. 2017), which make up approximately 78% of
reported bat fatalities; b) the majority of fatalities occur during the fall migration season
(Thompson et al. 2017); and c) most fatalities occur on nights with relatively low wind speeds
(e.g., less than 6.0 m per second [19.7 ft per second]; Arnett et al. 2008, 2013; Arnett and
Baerwald 2013). Finally, a recent meta-analysis suggests that bat mortality rates at wind
facilities increase as relative grassland cover (or open cover) decreases (Thompson et al.
2017), suggesting that facilities or turbines in forested areas have higher fatality rates than
facilities or turbines that lack surrounding tree cover. Given these trends and the results from
the bat activity study at the Project in 2017 and 2018, it is likely that bat mortality at the Project,
once operational, would: a) be low, similar to other Pacific Northwest facilities including nearby
Nine Canyon; b) consist primarily of migratory, tree-roosting species (i.e., silver-haired bat,
hoary bat); and c) occur mainly in the fall.
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Appendix A. Wind energy facilities in North America with comparable activity and fatality data for
bats, separated by geographic region. Activity estimate given as bat passes per detector-
night. Fatality estimate given as the number of fatalities per megawatt (MW) per year.

Bat Activity Fatality No. of Total
Wind Energy Facility Estimate Bat Activity Dates Estimate Turbines MW
Foote Creek Rim, WY (Phase I; 1999) 3.97 69 414
Judith Gap, MT (2009) 3.2 90 135
Milford I, UT (2010-2011) 2.05 58 145
160.5
(58.5
Milford | & II, UT (2011-2012) 1.67 107 Phase |,
102
Phase II)
F°2°(;82‘)3reek Rim, WY (Phase I; 2001- 5 5A8  6/15/01-9/1/01 157 69 414
Foote Creek Rim, WY (Phase |; 2000) 2278 6/15/00-9/1/00 1.05 69 414

A = Activity rate was averaged across phases and/or years
B = Activity rate calculated by WEST from data presented in referenced report
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Badger Canyon Site Characterization Study

EXECUTIVE SUMMARY

The proposed Badger Canyon Wind Project (Project) includes an area of approximately 41,289
acres (64.51 square miles) of primarily private land in Benton County, Washington. Wpd Wind
Projects, Inc. is proposing to develop this area under the auspices of a wholly-owned subsidiary,
Badger Canyon MW, LLC. This Site Characterization Study (SCS) is intended to fulfill the tasks
described in the US Fish and Wildlife Service (USFWS) Land-Based Wind Energy Guidelines
(WEG) for Tier 2 site characterization and the USFWS Eagle Conservation Plan Guidance
(ECPG) for Stage 1 site assessment, and to help guide formulation of specific detailed surveys
for the Project. Specifically, the information contained herein reflects a desktop analysis of
publicly available information that pertains to plants, animals, and habitat features that may be
important considerations during Project planning and development. Environmental resources
within the Project boundary (Project area) were examined through a search of existing data. In
addition, an initial reconnaissance-level site visit was conducted in December 2017, to provide
additional cursory, baseline information on landscape and habitat features potentially important
during Project development.

The dominant land cover type at the Project is cultivated dry land wheat farming, comprising
over 92% of the Project area. Much smaller patches of shrub/scrub and grassland habitat, as
well as developed areas (farmsteads) are present throughout the Project. One special status
plant species, the state threatened woven-spore lichen, is known to occur within five miles of the
Project but is not likely to occur within the Project boundary. Additionally, four rare and/or high
quality plant communities have been documented in the region, all along the northern boundary
of the Project. Two Washington Department of Fish and Wildlife (WDFW) Priority Habitats
(freshwater wetland and shrub-steppe) have also been identified in the area, primarily to the
north of the Project.

There are 15 diurnal raptor species and seven owl species that may occur in or near the Project
area at some point during the year. Of the raptor species with potential to occur within the
Project area, one species is state threatened (ferruginous hawk), two species are state
candidates for listing (golden eagle and burrowing owl), and two species are state Priority
Species (bald eagle and prairie falcon). Nesting habitat for tree-nesting raptor species (e.g.,
Swainson’s hawk, red-tailed hawk) is present in scattered, isolated trees within the Project area
and surrounding region, while ground-nesting species (e.g., burrowing owl, northern harrier)
have the potential to nest throughout the Project, and cliffs to the north of the Project provide
nesting substrate for species such as ferruginous hawk and barn owl.

Sixteen bat species have the potential to occur in and around the Project, with eight species
having an approximate range and habitat requirements that overlap the Project area. The only
listed or candidate bat species in Washington are Townsend’s big-eared bat and Keen’s myotis,
both of which are State candidates for listing; however, Keen’s myotis occupy only the extreme
northwestern corner of the state and Townsend’s big-eared bats are unlikely to occur within the
Project due to a general lack of roosting and hibernating sites.
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Three wildlife species listed as state threatened or endangered by the WDFW have at least
some potential to occur within the Project: American white pelican, ferruginous hawk, and
sandhill crane. An additional 12 species (six birds, four mammals, and two reptiles) are
considered State candidates for listing. No species currently listed, or candidates for listing,
under the USFWS Endangered Species Act have the potential to occur within the Project.

Based on this SCS, significant adverse impacts to special status species are not anticipated;
however, due to the potential for occurrence of some sensitive plant and wildlife species within
the Project area, it is recommended that Tier 3 site-specific studies be conducted to further
refine risk assessments for these species. The following Tier 3 studies are recommended prior
to construction in order to more clearly assess the potential risk to sensitive plants and wildlife:
vegetation/land cover mapping, year-round large bird/eagle use surveys, small bird use surveys,
raptor nest surveys with particular emphasis on bald and golden eagles, bat acoustic surveys,
rare plant surveys, and a wetlands and waters of the US survey.
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INTRODUCTION

Many wind energy developers now choose to utilize the US Fish and Wildlife Service (USFWS)
voluntary wind project development guidelines, which provide a template for a tiered planning
process when exploring a potential wind energy project. The Land-based Wind Energy
Guidelines (WEG; USFWS 2012) are intended to function in concert with the USFWS Eagle
Conservation Plan Guidance (ECPG; USFWS 2013), and promote intentional tiered project
development which strategically assesses and minimizes impacts to wildlife. This tiered
approach includes: Tier 1 - Preliminary Site Evaluation; Tier 2 - Site Characterization; Tier 3 -
Field Studies to Document Site Wildlife and Habitat and Predict Project Impacts; Tier 4 - Post-
construction Studies to Document Impacts; Tier 5 - Other Post-construction Studies. This
document addresses Tier 2 Site Characterization recommendations for the proposed Badger
Canyon Wind Project and serves to identify potential biotic and abiotic resource issues at the
Project. Identification of resource issues early in the planning process allows developers of wind
energy facilities to identify, avoid, and minimize future problems which may occur. This
document will be used to guide the Tier 3 field studies necessary to evaluate identified
resources of concern within the proposed Badger Canyon Wind Project (Project).

STUDY AREA

Regional Setting

The Project lies within the semi-arid Columbia Plateau Ecological region, which encompasses a
large portion of south central Washington (Washington Biodiversity Council 2008). The
Columbia Plateau tilts upward and southward into the Great Basin of eastern Oregon, western
Idaho, and northern Nevada, and is bordered by the Cascades to the west, the Okanogan
Highlands to the north, the Rockies to the east, and the Blue Mountains to the southeast. The
Columbia and Snake rivers are the dominant topographic features of the Columbia Plateau; in
Washington, the plateau is bisected by the Columbia River. Today, the areas with suitable soil
are used for agriculture; crops include wheat (Triticum spp.), alfalfa (Medicago sativa), potatoes
(Solanum tuberosum), grass hay, and vineyards. Other areas within the region are used for
cattle grazing. In the Yakima Valley to the north and the Columbia Basin to the south, irrigated
agriculture is prevalent and includes pastures, orchards, and vineyards. Hops (Humulus lupulus)
and field crops are also commonly grown. In un-cultivated areas, this ecoregion is characterized
by arid sagebrush- (Artemisia spp.) steppe and grassland. The regional climate can by typified
as arid to semiarid with low precipitation, warm to hot dry summer, and relatively cold winters
(Franklin 1973). Mean annual temperature in the region is 59° Fahrenheit (15° Celcius), with
mean annual precipitation of 10 inches (25 centimeters; Franklin 1973, Daly 2000).

Over the last two decades, the Columbia Plateau Ecoregion of eastern Washington and Oregon
has experienced extensive wind energy developed. In Washington alone, there are currently 20
operating wind energy facilities with a total installed capacity of 3,075 megawatts (MW), the
majority of which are located in the Columbia Plateau (American Wind Energy Association
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(AWEA) 2017). In Benton County, where the proposed Project is located, there is currently only
one operating facility, the Nine Canyon wind energy facility, located approximately 10 miles (mi;
16.1 kilometers [km]) to the east-southeast of the Project.

Project Area

The proposed Project area encompasses approximately 41,288.94 acres (ac; 64.51square
miles [mi’]; Project area) within Benton County in southeastern Washington, approximately two
mi (3.2 km) south of Benton City and 10 mi west of the city of Kennewick (Figure 1). The roughly
east-west Chandler Butte ridgeline rests between Benton City and the Project area. Topography
within the Project area is gently sloping, with elevations ranging from 371 meters (m; 1,217 feet
[ft]) in the southwest corner of the Project to 573 m (1,880 ft) along the eastern edge of the
Project (Figure 2). The Horse Heaven Hills, an anticline ridge of the Yakima Folds, lies along the
northeastern border of the Project. On the southern side of the ridge, the landscape transitions
to relatively rolling topography with shallow, meandering canyons that drain southwest into the
Columbia River. At its closest point, the Columbia River runs approximately eight mi (12.9 km)
to the northeast of the Project and wraps around the Project to the east and south (Figure 1).
The Yakima River flows eastward into the Columbia approximately two mi to the north of the
Project (Figure 1).

Modern land use within the Project area is almost entirely tilled dry-land agriculture (wheat) with
remnants of native shrub-steppe habitat still present along the northern boundary of the Project
area (Figures 3 and 4). A network of county and a few private roads traverse the Project area.
Representative photos of the land cover types and landscape features within the Project area
are included in Appendix A.
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Figure 1. Location of the Badger Canyon Wind Project, Benton County, Washington.
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Figure 2. Digital elevation model of the Badger Canyon Wind Project area.
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Figure 3. Aerial photograph of the Badger Canyon Wind Project area.
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METHODS

Environmental resources within the Project and surrounding area were examined through a
search of existing publicly available data and an initial reconnaissance-level site visit. The initial
site visit occurred on December 11, 2017 and entailed a preliminary examination of the area
from accessible public and private roads. Biological features and potential wildlife habitat
assessed during the site visit included plant communities and wetlands, topographic and
geological features, potential raptor nesting habitat, habitat for prey populations, and potential
bat roosting and foraging habitat. Photographs of the Project area are presented in Appendix A.

Published literature, field guides, and public data sets were among the resources reviewed to
identify known environmental resources within the Project area and surrounding region. The
information presented in this analysis was obtained from the following sources:

Bat Conservation International (BCl) species accounts and range maps (BCl 2017);

List of Important Bird Areas (IBAs) by the National Audubon Society (Audubon 2017
2017);

Priority Habitats and Species (PHS) database, maintained by the Washington
Department of Fish and Wildlife (WDFW; 2017a);

Published or available literature regarding wind-energy impacts to wildlife, with an
emphasis on projects in the Columbia Plateau Ecoregion;

Published literature, WDFW species status reports, and other publically-available
information on the life history and range for special status species;

State or federally protected nature preserves and lands protected by The Nature
Conservancy (US Geological Survey [USGS] 2017a; The Nature Conservancy 2017);

TNC and American Wind Wildlife Institute’s (AWWI) Wind and Wildlife Landscape
Assessment Tool (AWWI 2017);

US Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) data (USDA
Natural Resource Conservation Service [NRCS] 2017);

USFWS Critical Habitat designations (USFWS 2016);

USFWS National Wetland Inventory (NWI) data (USFWS NWI 2016);

USFWS county-level species occurrence information (USFWS 2017);

USGS National Land Cover Dataset (NLCD; USGS NLCD 2011);

USGS topographic maps and digital elevation data (USGS 2017, USGS DEM 2016);

Washington Natural Heritage Program (WNHP) spatial dataset of rare or at-risk plants
and plant communities (WNHP 2017b);

Washington State Species of Concern Lists, maintained by the WDFW (2017b); and
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e WNHP online Field Guide to the Rare Plants of Washington (WHNP 2017a).

WEST determined the likelihood a sensitive animal or plant species may occur within the
Project by considering the species’ range, habitat suitability within the Project, species’ mobility,
population size, and records of occurrence within or adjacent to the Project. A similar
assessment was made for sensitive plant communities and habitats. Based on these factors,
the likelihood of occurrence was defined for each sensitive species/community using the
following categories:

e None — Project outside the species known range, no suitable habitat within the Project,
restricted mobility and small population size.

e Unlikely — Project outside the species known range and suitable habitat appears absent
within the Project; however, due to the species mobility and population size, species
may occur within the Project during migration or other times of the year.

e Possible — Project is located within the range of the species but contains marginal
suitable habitat; species highly mobile and may occur year-round.

e Likely — Project is located within the range of the species and contains suitable habitat;
records of species occurrence in the surrounding area but absent from the Project.

e Occurs — Records of species occurrence within the Project based on PHS and/or
WNHP data or other survey data.

LAND COVER AND HABITATS

Land Use/Land Cover

The proposed Project area encompasses 41,288.94 ac (64.51 mi®). According to the USGS
NLCD (2011; Homer et al. 2015), the dominant cover type within the Project area is cultivated
cropland, covering 38,028.09 ac (59.42 mi®), or 92.1% of the Project (Table 1; Figure 4). Much
smaller patches of shrub/scrub cover types are present throughout the Project, comprising an
additional 6.1% of the Project area (2,520.30 ac [3.94 mi’]; Table 1; Figure 4). The remaining
1.8% is covered by small amounts of developed areas (primarily roads; 671.98 ac [1.05 mi?]),
grassland/herbaceous cover types (67.60 acres [0.11 mi?]), and open water (0.98 acres [< 0.01
mi’]; Table 1; Figure 4).

Table 1. Land use and habitat types present within the Badger Canyon Wind Project.

Cover Type Acres Percent Composition (%)
Cultivated Crops 38,028.09 92.1
Shrub/scrub 2,520.30 6.1

Developed, Open Space 564.06 14
Developed, Low Intensity 100.13 0.2
Grassland/Herbaceous 67.60 0.2
Developed, Medium Intensity 7.79 <01

Open Water 0.98 <0.1

Total 41,288.94 100

Data obtained from USGS NLCD, compiled from satellite imagery (USGS NLCD 2011; Homer et al. 2015).
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Wetlands and Riparian Areas

Digital NWI data (USFWS NWI 2016) are available for the Project area; however, formal
wetland delineations have not been completed. According to the NWI, less than 0.1% of the
Project area is composed of wetland habitat. The majority of this wetland habitat (7.59 ac;
93.9%) is riverine which is contained within a network of unnamed intermittent drainages
located throughout the Project (Figure 5). The remaining 0.49 ac of wetland habitat is present
within a single emergent wetland in the southeastern portion of the Project (Figure 5). At its
closest point, the Yakima River runs approximately 2-3 mi (3.2-4.8 km) from the northwest
corner of the Project. The majority of the Project area drains to the southwest into the Columbia
River, with a much smaller portion of the Project along the northeastern boundary ultimately
draining northeast into the Columbia and northwest into the Yakima River (Figures 3 and 5).
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Figure 4. Land cover within the Badger Canyon Wind Project (USGS NLCD 2011).
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Figure 5. National Wetland Inventory map of the Badger Canyon Wind Project (USFWS NWI 2016).

WEST, Inc. 10 March 2018



Badger Canyon Site Characterization Study

Priority Habitats

The PHS List, maintained by the WDFW, is a catalog of habitats and species considered to be
priorities for conservation and management. Priority habitats are habitat types or elements with
unique or significant value to a diverse assemblage of species. The PHS online database
identified two Priority Habitats occurring within three mi (4.8 km) of the Project. freshwater
emergent wetland and shrub-steppe (Table 2; WDFW 2017a).

Table 2. Priority Habitats occurring in the vicinity of the Badger Canyon Wind Project.
Potential for Occurrence in the Project
Habitat Description area
Lands transitional between Present. Small emergent wetland
terrestrial and aquatic systems documented within southeastern portion of
Freshwater emergent where the water table is usually  Project (WDFW 2017a), but some potential

wetland at or near the surface or the land  for other small wetlands throughout the
is covered by shallow water Project.
(WDFW 2008).

Possible. Vast majority of Project is
cultivated cropland; however, small patches
of remnant scrub-steppe may be present.

Non-forested vegetation type
consisting of one or more layers

Shrub-steppe 2;2:r?:urgalsb;&c:ig;istﬁsuzzg 2 Documented shrub-steppe habitat occurs
lay erpof shrub (WDFW 2008) along the northern boundary of the Project

(WDFW 2017a; WNHP 2017b).

Occurrence data obtained from WDFW 2017a

Rare Plants and Plant Communities

The WNHP maintains a database containing information on the location of federal and/or state
listed and rare plants and rare and/or high quality plant communities across the state (WNHP
2017b). According to a search of the online database only a single special-status plant species
is known to occur within five miles of the Project. The woven-spore lichen (Texosporium sancti-
jacobi), a state threatened species and federal species of concern, has been documented at
four separate locations in shrub-steppe habitat within approximately one mi (1.6 km) of the
Project. The woven-spore lichen inhabits arid to semi-arid native shrub-steppe, grassland,
biscuit scabland, or savannah communities, on flat to gentle north-facing slopes (WNHP 2017a).
Given the preponderance of cultivated cropland throughout the Project area and lack of native
vegetation and north-facing slopes, this species is unlikely to occur within the Project.

In addition to the woven-spore lichen, the WHNP lists four rare and/or high quality plant
communities that have been identified within five mi of the Project. These include: rock
buckwheat (Erigonum sphaerocephalus)/Sandburg bluegrass (Poa secunda), Douglas
buckwheat (E. douglasii)/Sandburg bluegrass, big sagebrush (Artemisia tridentata)/ldaho fescue
(Festuca idahoensis), and Wyoming big sagebrush (A. t. wyomingensis)/bluebunch wheatgrass
(Pseudoregneria spicata; Figure 6). Each of these plant communities has been documented in
native shrub-steppe ecosystems occurring along the northern boundary of the Project (Figure
6). Again, due to the current agricultural land uses within the Project, native shrub-steppe
habitat with the potential to support these rare/high quality plant communities is unlikely to occur
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within the Project. It should be noted, however, that the WNHP dataset represents an ongoing
and incomplete inventory of Washington’s rare plants and ecosystems and does not preclude
the need for field surveys.
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Figure 6. Known locations of rare plants and plant communities in the vicinity of the Badger Canyon Wind Project.
Data from the Washington Natural Heritage Program (WNHP; 2017b).
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WILDLIFE RESOURCES

Federal and State Listed Species

Based on review of State and federal special-status species lists and occurrence information
(USFWS 2017, WDFW 2017a, WDFW 2017b), no wildlife species currently listed, or candidates
for listing, under the federal Endangered Species Act (ESA) have the potential to occur within
the Project. However, 16 State-listed or candidate wildlife species have at least some potential
to occur in the Project, including ten bird species, four mammal species, and two reptile species
(Table 3). Also included in the list are WDFW Priority Species (five birds and two mammals)
which have been identified as priorities for conservation and management and are known to
occur in the region (WDFW 2017a; Table 3). Additionally, while the bald eagle (Haliaeetus
leucocephalus) is no longer a federal or State threatened species, it is included in the list as it is
protected, along with the golden eagle, under the federal Bald and Golden Eagle Protection Act
(BGEPA 1940). Impacts to eagles are of particular concern at wind energy facilities nation-wide
and are discussed in greater detail in the sections below.

Of the 18 special-status species with potential to occur in the Project, six species (burrowing owl
[Athene cunicularia], ferruginous hawk [Buteo regalis], loggerhead shrike [Lanius ludovicianus],
prairie falcon [Falco mexicanus], black-tailed jackrabbit [Lepus californicus], and Townsend’s
ground squirrel [Urocitellus townsendii townsendii]) have been documented as occurring within
two miles of the Project (WDFW 2017a). An additional eight species are likely or have potential
to occur in the Project: American white pelican (Pelecanus erythrorhynchos), bald eagle, golden
eagle (Aquila chrysaetos), sandhill crane (Grus canadensis), Vaux swift (Chaetura vauxi), white-
tailed jackrabbit (Lepus townsendii), sagebrush lizard (Sceloporus graciosus), and striped
whipsnake (Masticophis taeniatus). The remaining four species are unlikely to occur: sagebrush
sparrow (Artemisiospiza nevadensis), greater sage grouse (Centrocerus urophasianus), sage
thrasher (Oreoscoptes montanus), and Townsend’s big-eared bat (Coryhorhinus townsendii).
General habitat requirements and the potential for occurrence for each of these species is
presented below in Table 3.
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Table 3. State and/or federal listed or candidate wildlife species, or state Priority Species, with potential to occur within the Badger
Canyon Wind Project.

Species Status  Habitat Potential for Occurrence in the Project area
Birds
L . . . Possible. Suitable habitat not present within
Breeds primarily on isolated islands in freshwater Proiect but mav flv over area between foragin
American white pelican lakes and forages in shallow areas (Stinson 2016). ) ; y Iy ging
Pelecanus erythrorhynchos ST Nests on Columbia River dredge islands near the areas; known to nest on Badger Island
Tri-Cities (Stinson 2016) approximately 20 miles east of the Project
] : (Stinson 2016).
Nests in trees or cliffs near water, typically along Likely. Uncommon year-round visitor to area;
Bald eagle BGEPA, shorelines, lakes, reservoirs, and rivers; feeds on known to nest along Columbia River to the east
Haliaeetus leucocephalus PS T ’ ’ .
fish and carrion. and north of Project.
Possible. Common resident of Tri-Cities area
—— Oceurs inopen aeas; nests nbutovs cug by - fom miAprl b eay Sptember (Evor 1081
Athene cunicularia SC,PS badgers or other mammals; feeds on insects, small several miles of the Project (WDFW 2017a);
rodents, lizards, frogs, and small birds. . . i
foraging and nesting habitat present throughout
Project area.
o . irie habi d v feed Likely. Common in Tri-Cities area during breeding
Ferruginous hawk Ceurs In open prairie nha itat and commonly 16€dS ON <o as0n; numerous nest sites documented within
. ST, PS ground squirrels, rabbits, and hares; nests in trees, T . ;
Buteo regalis cut banks, cliffs, and rocky pinnacles (Ennor 1991) several miles of the Project, particularly along
’ ’ yP escarpment to the north (WDFW 2017a).
Breeds in hilly or mountainous areas, nests on rocky Likely. While not known to nest in Benton County,
Golden eagle SC, cliffs or isolated large trees. Common prey species = may occur as uncommon visitor to area,
Aquila chrysaetos BGEPA include ground squirrels, marmots, rabbits, and particularly during spring and fall migration
hares. (Hayes 2013).
Likely. Documented at several locations to the
Loaaerhead shrike Uses open habitats with scattered shrubs; typically north of the Project (WDFW 2017a); nesting and
L a?ﬁ% s ludovicianus SC nests in mature sagebrush habitat; feeds on insects, foraging habitat present, particularly in shrub-
small mammals, birds, reptiles, and amphibians. steppe habitat to north of Project, but also in
agricultural areas within site.
Inhabits arid environments of eastern Washington and
gﬁztzr?rzg_lgz us:ilﬁ:f:‘ﬁggm?t;aet:éeist;ﬁ Likely. Documented in numerous locations within
Prairie falcon . PP : ; . several miles of Project area (WDFW 2017a).
PS counties in central and eastern Washington; largest

Falco mexicanus

Potential to nest in cliffs along Columbia River

wintering populations in Washington are in central and oceur year round in the Project.

Columbia Basin including Benton County (Hays and
Dobler 2004).
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Table 3. State and/or federal listed or candidate wildlife species, or state Priority Species, with potential to occur within the Badger

Canyon Wind Project.

Species Status

Habitat Potential for Occurrence in the Project area

Townsend’s ground squirrel
Urocitellus townsendii SC, PS
townsendii

Inhabits shrub-steppe, native grasslands, pastures,
orchards, vineyards, highway margins, vacant lots, Likely. Known to occur at a number of locations
and the banks of canals; occurs only in Washington  to north of Project area (WDFW 2017a); suitable
in the Columbia Basin west of the Columbia River, habitat appears to be present.
including throughout Benton County.

White-tailed jackrabbit

Occurs in open, grassy, or sagebrush plains; where
the range of the two jackrabbits species overlaps, Possible. Suitable habitat appears to be present;

Lepus fownsendii SC white-tailed jackrabbits tends to be more common in  however, known to be rare within Project area
P bunchgrass habitats with less shrub cover (WDFW (WDFW pers. comm.)

2012d).
Reptiles
Sagebrush lizard Associated with vegetated sand dunes and sandy Possible. Project falls within species’ range and
S g . SC habitats that support shrubs and have large areas of suitable sandy habitat may be present within

celoporus graciosus b .
are ground. Project area.
Strived whipsnake Inhabits shrub-steppe habitats within the driest Possible. Historical records for the species in
pe 1P ) SC portions of the central Columbia Basin (WDFW Benton County (WDFW 2012b); suitable habitat

Masticophis taeniatus - .

2012b). may be present within the Project.

SE: state-listed endangered species; ST: state-listed threatened species; SC: state candidate species for listing; PS: state priority species; BGEPA: species
protected under the Bald and Golden Eagle Protection Act (BGEPA 1940)

Species status from WDFW (2017b)
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Birds

Bird Migration

The Project is located within the Pacific Flyway and numerous birds likely migrate through
landscape. The Project contains stopover habitat (i.e., habitat where migratory species may
stop to rest, drink, and refuel) for raptors, songbirds, waterfowl, and shorebirds in the form of
cropland and pastures with much smaller areas of disturbed shrub, grassland, and wetland
habitat. In general, high-quality stopover habitat such as riparian/wetland habitat, forest, and
shrubland is absent from Project area. Based on USFWS NWI data there are less than eight ac
of wetland habitat in the Project area, the maijority of which is present within unnamed
ephemeral drainages throughout the Project’s croplands. There is some potential for migrating
waterfowl, shorebirds, and waterbirds to use these areas seasonally, as well as flooded
agricultural fields, as stopover habitats; however, given the limited amount of such habitat, use
is not expected to be substantial.

Several factors influence the migratory paths of raptors; one of the most significant influences is
geography. Ridgelines and the shorelines of large bodies of water are used by migrating raptors
because they provide conditions necessary for energy-efficient travel over long distances
(Liguori 2005) and serve as navigational aids. For these reasons, raptors tend to follow corridors
or pathways along prominent ridges with defined edges or along shorelines during migration.
While higher, north-south trending ridgelines are generally west of the Project area, there is
some potential for escarpments along the river corridors in the region, particularly the ridge
along the northern boundary of the Project and south of the Yakima River, to be used by both
resident and migrating raptors. At their closest points, the Yakima River runs approximately two
mile to the north of the Project and the Columbia River runs approximately eight miles to the
northeast of the Project (Figure 1). Trees and associated habitats along the rivers likely provide
perch sites and foraging areas for raptors and other species during migration.

Passerines are by far the most abundant bird group in most terrestrial ecosystems and are the
most commonly reported fatalities at wind energy facilities (NRC 2007). In inland areas, it is
generally assumed that nocturnal migrating passerines move in broad fronts rather than along
specific topographical features (Gauthreaux et al. 2003, NRC 2007). Many species of songbirds
migrate at night and may collide with tall man-made structures, though no large mortality events
on the scale of those observed at communication towers (National Wind Coordinating
Committee [NWCC] 2004) have been documented at wind energy facilities in North America.
Large numbers of passerines have collided with lighted communication towers and buildings
when foggy conditions and spring or fall migration coincide. Birds appear to become confused
by structural lighting during foggy or low-ceiling conditions and fly in circles around lighted
structures until they become exhausted or collide with the structure (Erickson et al. 2001a).
Most collisions at communication towers are attributed to the guy wires on these structures. At
the nearby Nine Canyon wind energy facility, a nocturnal migration radar study was conducted
in fall 2000 and spring 2001 (Mabee and Cooper 2000, Erickson et al. 2001b). Results of the
study indicated that approximately 86% of birds flew at altitudes above the maximum proposed
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turbine height of 80 m (262 ft). Nocturnal migration studies at the Stateline and Vansycle wind
energy facilities, approximately 24 mi (38.6 km) to the southeast of the Project, revealed similar
mean flight altitudes despite having greater topographic relief within their immediate areas than
the Nine Canyon facility (Mabee and Cooper 2004).

Avian collision fatality data from studies conducted at 30 wind energy facilities across North
America were examined to estimate how many night migrants collide with turbines and towers
and how aviation obstruction lighting relates to collision fatalities (Kerlinger et al. 2010). Fatality
rates, adjusted for scavenging and searcher efficiency, of nighttime migrants at turbines 54 to
125 m (117 to 410 ft) in height ranged from less than one bird/turbine/year to approximately
seven birds/turbine/year, with generally higher rates recorded in eastern North America and
lower rates in the West. Multi-bird fatality events (defined as more than three birds killed in one
night at a single turbine) were extremely rare and were not related to turbine lighting. The
largest mortality events attributed to turbines at US wind energy facilities to date include 14
migrant songbirds found at two turbines during spring migration at Buffalo Ridge, Minnesota
(Johnson et al. 2002), and 27 migrants at the Mountaineer facility in West Virginia (Kerns and
Kerlinger 2004). The West Virginia mortalities apparently occurred during inclement weather
and the fatalities occurred at a turbine near a heavily lit substation. Most migrant songbird
casualties recorded during systematic carcass searches at turbines have been a single fatality
found during a single search (Erickson et al. 2001a). Furthermore, no significant differences
were detected when comparing songbird mortality at lit and unlit turbines. From this research,
red flashing Federal Aviation Administration (FAA) lighting on turbines does not appear to be an
attractant to nocturnal migrants and turbines appear to be at heights below typical migration
flight elevations.

In the Pacific Northwest region of the US (i.e., Oregon and Washington), overall bird fatality
rates at wind energy facilities have ranged from 0.16 birds/MW/year at the Marengo Il facility in
Columbia County, Washington to 8.45 birds/MW/year at the Windy Flats facility in Klickitat
County, Washington (URS Corporation 2010b, Enz et al. 2011). During a one-year fatality
monitoring study at the nearby Nine Canyon facility, the overall bird fatality rate was estimated
to be 3.59 bird fatalities/turbine/year or 2.76 birds/MW/year (Erickson et al. 2003). During the
study, 36 bird fatalities (28 small birds and eight large birds) representing 13 species were found
at turbine search plots during the study. The species most commonly found as fatalities were
horned lark (Eremophila alpestris; 36 fatalities) and ring-necked pheasant (Phasianus colchius;
five fatalities). Of the 36 bird fatalities reported during the study, 28 were passerine species but
only six were classified as nocturnal migrants (Erickson et al. 2003).

Important Bird Areas

The Audubon Society has identified Important Bird Areas (IBAs) throughout the Western
Hemisphere that provide essential habitat for birds (Audubon 2017). These IBAs include sites
for breeding, wintering, and migrating birds and can range from only a few acres to thousands of
acres in size. There are three recognized IBAs within 20 miles (32.2 km) of the Project: the
Yakima River Delta and the Hanford Reach, located to the north of the Project, and the Umatilla,
located south of the Project (Figure 7). While the IBAs are all more than five mi from the Project,
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given the location of the IBA, birds moving between these areas have the potential to pass
through or near the Project.

The Yakima River Delta IBA, located approximately seven mi (11.3 km) to the northeast of the
Project (Figure 7), is centered on the confluence of the Yakima and Columbia Rivers. The IBA
includes open freshwater, marsh, mudflat, and sand and gravel shore, supporting five species of
state or federal listed or candidate species, up to 12 species of raptors, as well as many species
of waterfowl, shorebirds and other water-dependent species. The site is also important for its
riparian forests lining the river which provide perches for eagles, cormorants, herons, and
kingfishers.

The Hanford Reach IBA comprises a 56-km stretch of the Columbia River and its near-shore
environment. This IBA, which is designated as the Hanford Reach National Monument, is the
last free-flowing section of one of the largest rivers in the US. The southern extent of the IBA
lies approximately eight mi (12.9 km) to the north of the Project (Figure 7). The area supports a
high concentration of wintering bald eagles and waterfowl, cliffs providing nesting habitat for
swallows, owls, hawks, and falcons, and the river provides fish for American white pelicans,
gulls, and cormorants.

The Umatilla IBA, located about 12 miles (19.3 km) to the south of the Project (Figure 7), is
comprised of the Umatilla National Wildlife Refuge. This IBA includes a varied mix of habitat
including open water, sloughs, shallow marsh, seasonal wetlands, cropland, islands, and shrub-
steppe. The IBA is vital to migrating waterfowl, bald eagles, colonial nesting birds and other
migratory and resident wildlife in an area where wetlands and other natural habitats are
otherwise scarce.

US Fish and Wildlife Service Birds of Conservation Concern

The USFWS lists 28 species as birds of conservation concern (BCC) within the Great Basin Bird
Conservation Region (BCR), within which the Project is located (USFWS 2008). These species
have been identified as vulnerable to population declines in the area by the USFWS (2008).
Several species are also State and/or federal listed or candidate species (e.g., ferruginous
hawk, golden eagle, loggerhead shrike, sage thrasher, sagebrush sparrow) and are discussed
in greater detail in the listed species section above. Although some of these BCC species may
use habitats in the Project vicinity during migration or nesting (e.g., wetlands, shrub-steppe
habitat), the majority of the Project area is comprised of agricultural lands with limited ecological
value to most BCCs in the region.

WEST, Inc. 20 March 2018



Badger Canyon Site Characterization Study

Figure 7. Location of Important Bird Areas occurring in the vicinity of the Badger Canyon Wind Project, Benton County,
Washington.
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Raptors

Diurnal raptors occur in most areas with the potential for wind energy development and have
shown susceptibility to the potentially adverse impact of wind energy development (NRC 2007).
Fifteen diurnal raptor species and seven owl species have at least some potential to occur
within the Project area for at least part of the year. Of these, eight species are likely to breed
within the Project or surrounding area and likely occur regularly within the Project: northern
harrier (Circus cyaneus), Swainson’s hawk (Buteo swainsoni), red-tailed hawk (B. jamaicensis),
ferruginous hawk, American kestrel (Falco sparverius), barn owl (Tyto alba), great-horned owl
(Bubo virginianus), and burrowing owl. One additional species, rough-legged hawk (B. lagopus)
is a common winter resident of the area. Eight species are considered uncommon permanent
residents and/or breeders in the region; however, suitable nesting and foraging habitat is
generally absent from the Project area and these species are likely to occur only as uncommon
to rare visitors to the Project: osprey (Pandion haliaetus), golden eagle, bald eagle, peregrine
falcon (F. peregrinus), prairie falcon, long-eared owl (Asio otus), short-eared owl (A. flammeus),
and western screech owl (Megascops kennicottii). Five additional species may occur during
migration or as uncommon winter residents in the region: sharp-shinned hawk (Accipiter
striatus), Cooper’s hawk (A. cooperii), northern goshawk (A. gentilis), merlin (F. columbarius),
and snowy owl (B. scandiacus). Of the raptor species potentially occurring within the Project,
one is State threatened (ferruginous hawk), two are State candidates for listing (golden eagle
and burrowing owl), and four are considered WDFW Priority Species (bald eagle, burrowing owl,
ferruginous hawk, and prairie falcon; WDFW 2017b).

Based on fatality monitoring studies conducted at 29 operating wind energy facilities in the
Pacific Northwest with publically available data, diurnal raptor fatality rates have ranged from
zero to 0.47 raptors/MW/year (Young et al. 2006, Erickson et al. 2000, Johnson et al. 2003,
URS Corporation 2010a, Enk et al. 2010, Gritski and Kronner 2010, Downes and Gritski 2012).
During a one-year fatality monitoring study at the nearby Nine Canyon facility in 2002-2003, only
two raptors (one American kestrel and one short-eared owl) were found within search plots
resulting in an estimated raptor fatality rate of 0.05 raptors/MW/year (Erickson et al. 2003). To
date, the most common raptor species documented during fatality searches conducted at wind
energy facilities in the Pacific Northwest have been American kestrels and red-tailed hawks
(WEST, unpublished database). Based on publically available reports compiled by WEST
(WEST, unpublished database), only five ferruginous hawk fatalities and one burrowing owl
fatality have been reported in Washington and Oregon

Eagles

Both bald and golden eagles are protected under the federal Bald and Golden Eagle Protection
Act (BGEPA; 1940), and in Washington, the golden eagle is a State candidate for listing
(WDFW 2017b). Currently, the relative level of eagle use of the Project area is unknown, though
both bald and golden eagles are known to occur in the region. While nesting habitat for both
species is absent from the Project area, both species may forage throughout the site,
particularly during winter or migration seasons. The golden eagle is considered an uncommon
year-round resident of the Columbia Plateau (Seattle Audubon Society [SAS] 2017). Based on
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statewide golden eagle nest surveys conducted in 2013, 158 breeding pairs of golden eagles
are estimated in the state (Hayes 2013). The majority of nesting territories in the state occurred
in Okanogan County and the Columbia Plateau ecoregion; however, WDFW reported no known
nest sites in Benton County (Hayes 2013).

Alternatively, the bald eagle is considered a fairly common resident of the Columbia Plateau in
winter, but only occurs rarely in summer (SAS 2017). As of 2015, the total number of known
bald eagle territories in the state was 1,334, with the number of nests increasing annually each
year since 2005 (Kalasz and Buchanan 2016). Bald eagles typically nest near large bodies of
water, such as lakes or larger rivers; however, they also require trees that are sufficiently large
and have the branch structure necessary to support an eagle nest. Based on data from the
Washington Survey Data Management database, historical bald eagle nesting territories are
located along the Columbia River, approximately eight and 21 miles (12.9 and 33.8 km) to the
northeast and east of the Project, respectively (Kalasz and Buchanan 2016). Nest sites and
breeding season foraging habitat for bald eagles are absent from the Project, therefore, the
species is unlikely to occur during the breeding season. Bald eagles are more likely to occur in
the winter, potentially foraging on carrion once their primary prey (fish) becomes more scarce
(Kalasz and Buchanan 2016).

For reasons not well-understood, golden eagles are known to have a higher susceptibility to
collisions with wind turbine rotors than are bald eagles (Allison 2012). A small number of wind
projects in five western states all located within high-quality golden eagle breeding habitat, have
produced substantially larger numbers of golden eagle fatalities, with fatality rate estimates as
high as 15-70 golden eagles per year (Allison 2012). Nonetheless, most wind energy facilities
that have been constructed within the golden eagle’s geographic range, including all wind
energy projects that have been constructed outside of golden eagle breeding habitat, have
resulted in very small numbers of recorded fatalities (zero to three per project; Allison 2012).
Within the Pacific Northwest region of the US (i.e., Washington and Oregon), six golden eagle
fatalities have been reported in publicly available reports from four different wind energy
facilities (URS Corporation 2010a, Enk et al. 2011, Enz and Bay 2012, Enz et al. 2012). To
date, no bald eagle fatalities have been reported in publicly available reports at facilities in the
Pacific Northwest (WEST, unpublished database). Over the course of one year of pre-
construction avian use surveys conducted at the nearby Nine Canyon wind energy facility in
Benton County, only one golden eagle and one unidentified eagle were recorded during the
study (Ericksonet al. 2001b). No eagle fatalities were documented during a one-year post-
construction fatality monitoring study at the Nine Canyon facility (Erickson et al. 2003). While the
publicly available data suggests eagle mortality at wind energy facilities in the Pacific Northwest
may be relatively low, publicly available data is limited to relatively short fatality monitoring
studies (1-2 years typically) at facilities that have, in many cases, been operational for less than
10 years.

Year round eagle/large bird use surveys, consistent with the USFWS ECPG (USFWS 2013) and
WEG (USFWS 2012), will help estimate use of the Project area by eagles and other raptor
species.
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Potential Raptor Nesting Habitat

Limited nesting habitat is available for raptors within the Project area. Scattered isolated trees
are present throughout the Project at current or abandoned farmsteads that may provide nest
sites for red-tailed hawks, Swainson’s hawks, and great-horned owls. Grasslands, pasture and
cropland may provide habitat for ground-nesting species, such as burrowing owls, northern
harriers, and short-eared owls. Just north of the Project boundary, within the canyons of the
Horse Heaven Hills, cliffs and cut banks may provide nest sites for ferruginous hawks and barn
owls. Riparian forest habitat along the Yakima River likely supports the highest density of
nesting raptors within several miles of the Project. Nesting habitat for bald and golden eagles is
absent from the Project area.

A raptor nest survey, including surveys for bald and golden eagle nests within a 10-mile radius
of the Project area, and surveys for all raptor nests within two miles of the Project area, would
help evaluate potential impacts to nesting raptors from the construction and operation of the
Project.

Areas of Potentially High Prey Density

Small- and medium-sized mammals comprise the primary prey base for many raptor species,
although birds and insects may also contribute to the diet of many raptor species. Large
aggregations of prey species (e.g., prairie dog colonies) are not present in the Project area;
however, there are a number of other rodent (e.g., ground squirrels and chipmunks),
lagomorphs (e.g., black-tailed jackrabbit), and passerines (i.e., songbirds), particularly those
associated with agricultural lands, that are likely to occur throughout the Project. Rodents may
be most concentrated along field edges and roads (Preston 1990, Rosenzweit 1989). Waterfowl
and waterbirds are also potential prey for eagles and other large raptors; however, perennial
and ephemeral water sources in and near the Project area are limited. Flooded agricultural
fields may provide foraging opportunities for large raptors during wet periods, and grain fields
may attract small mammals which in turn may attract foraging raptors. Larger streams and rivers
and lakes which provide fish for raptors such as bald eagles and osprey are absent from the
Project. Overall, given the habitat types available within the Project area (i.e., >90% tilled
agriculture) there is limited potential or for concentrated prey sources to occur.

Bats

Due to the lack of full understanding of bat populations in North America, species and relative
abundance of bats occurring within the Project area are difficult to determine. Based on range
maps and species accounts from BCl (2017), 16 species of bat are known to occur in
Washington, with eight species having an approximate range and habitat requirements that
include the Project area: pallid bat (Antrozous pallidus), big brown bat (Eptesicus fuscus), silver-
haired bat (Lasionycteris noctivagans), hoary bat (Lasiurus cinereus), California bat (Myotis
californicus), little brown bat (M. lucifugus), dark-nosed small-footed myotis (M. melanorhinus),
and canyon bat (Parastrellus hesperus). While roosting habitat for the majority of bat species is
generally absent from the Project area, each of the species listed above have the potential to
forage within, or migrate through, the Project area. The only listed or candidate bat species in
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Washington are Townsend’s big-eared bat and Keen’s myotis (M. keenii), both of which are
state candidates for listing (WDFW 2017b); however, Keen’s myotis occupy only the extreme
northwestern corner of the state and Townsend’s big-eared bats are unlikely to occur within the
Project due to a general lack of roosting and hibernating sites.

Studies conducted at wind energy facilities have documented use of areas within and around
these facilities by resident or breeding bats during the summer reproductive period; however,
these species are rarely found as casualties at turbines (Johnson 2005). To date, most bat
casualties at wind energy facilities in the Columbia Plateau have been migratory species (e.g.,
hoary and silver-haired bats (Johnson and Erickson 2011), which conduct relatively long fall
migrations between summer roosts and wintering areas. For unknown reasons, bat mortality
rates are disproportionately high during the fall. However, it may be that tree-roosting bats fly at
lower altitudes above ground level (AGL) during spring migration than during fall migration. For
example, hoary bats fly one to five m (three to 16 ft) above the ground while migrating through
New Mexico in the spring, but apparently not in the fall (Cryan and Veilleux 2007). Similarly, a
hoary bat collided with an aircraft above Oklahoma at an altitude of 8,000 ft (2,438 m) in
October of 2001 (Peurach 2003), which may support the theory that bats generally fly at higher
altitudes in the fall.

In the Pacific Northwest, bat fatality rates at wind energy facilities have varied widely, ranging
from 0.12 bats/MW/year at the Kittitas Valley facility in Kittitas County, Washington (Stantec
2012) to 4.23 bats/MW/year at the Palouse facility in Whitman County, Washington (Stantec
2013). During the one-year post-construction fatality monitoring study at the nearby Nine
Canyon facility, the bat fatality rate was estimated at 2.47 bats/MW/year (Erickson et al. 2003),
which falls near the middle of the range of fatality rates for the Pacific Northwest. Consistent
with the results from other studies in the Pacific Northwest and across the county, 20 of the 27
total bat fatalities (74%) documented at Nine Canyon, were found during the late summer/early
fall period and all 27 fatalities comprised just two species: silver-haired bat and hoary bat
(Erickson et al. 2003).

SUMMARY

Table 4 summarizes key wildlife considerations for the Project. Of the wildlife species protected
by or under review through the federal ESA, none have the potential to occur within the Project
area. Three species with state threatened or endangered status have at least some potential to
occur in the Project area including: American white pelican, ferruginous hawk, and sandhill
crane. An additional 12 species designated as state candidates for listing also have potential to
occur within the Project including six birds, four mammals, and two reptiles. Both the golden and
bald eagle, provided additional protection through the federal BGEPA, have the potential to
occur within the area. One state-listed plant species (woven-spore lichen) and four rare and/or
high quality plant communities are known to occur within five miles of the Project area; however,
the likelihood of these species/communities occurring in the Project is very low due to the
current predominate land use.
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Fifteen diurnal raptor species and seven owl species have the potential to occur as residents
and/or migrants in the Project area at some point during the year. Nesting habitat within the
Project is limited to scattered, isolated trees and pasture/cropland (for ground-nesting raptors),
but is more abundant in the surrounding landscape in trees, cliffs, and cut banks.

The Project area is located within the Pacific Flyway and numerous birds likely migrate through
the region. The Project area is characterized by flat to gently sloping terrain that generally would
not be expected to concentrate or funnel raptors during migration; however, the escarpment just
north of the Project boundary, above the Yakima River, may be used by both resident and
migrating raptors. Stopover habitat for songbirds, waterfowl, and shorebirds in the form of
cropland/pasture and smaller amounts of shrubland is present with the Project area; however,
these areas are generally not considered high-quality stopover habitat and are abundant across
the landscape.

Relatively high bat mortality at other wind energy facilities in North America is a concern, and
some species that appear to be at greatest risk, such as hoary and silver-haired bats, are likely
to occur in the Project area, particularly during fall migration. At least eight bat species have the
potential to occur within the Project area at some time during the year. While roosting habitat is
generally lacking within the Project are for most of these species, the Project's pastures,
croplands and limited riparian/wetland habitat may provide foraging and drinking habitat for
some resident bat species.

Table 4. Summary of the potential for wildlife and plant conflicts in the proposed Badger Canyon
Wind Project1; VH = Very High, H = High, M = Moderate, and L = Low

Issue VH H M L Notes
Raptor nest sites ( Limited habitat for nesting raptors in Project area;
higher potential for nesting in canyons and riparian

areas to north of Project; potential for ferruginous
hawk and burrowing owl nests (state
listed/candidate species).

Concentrated raptor flight A number of raptors are likely to use the Project area

areas but site characteristics not expected to concentrate
raptor flight activity or migratory activity in any
particular area. Escarpment above the Yakima
River, just north of the Project area may see higher
raptor use during migration and/or winter.

Avian migratory pathways Project area located along the Pacific Flyway, but
limited high quality stopover habitat present;
extensive riparian/wetland habitat absent. Potential
use by migrating passerines, but not likely used as
concentrated migration pathway or stopover area.

Raptor prey species { Potential for rodents, lagomorphs, and prey bird
species to occur within Project area, but not likely in
high concentrations.

Federal protected wildlife No federal listed, candidate, or under review species

species currently have the potential to occur within the
Project; both bald and golden eagles, protected
under the federal BGEPA have the potential to
occur.
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Table 4. Summary of the potential for wildlife and plant conflicts in the proposed Badger Canyon
Wind Project1; VH = Very High, H = High, M = Moderate, and L = Low

Issue VH H M L Notes

State protected wildlife ( Sixteen state-listed or candidate species have at least
species some potential to occur.

Uniqueness of habitat Habitat and land use within the Project area is

predominately agricultural. Two WDFW Priority
Habitats and four WNHP rare/high quality plant
communities are found in Project vicinity. Three
IBAs are within 20 miles of Project.

Rare plants/ecosystems One federal and/or state listed plant known to occur
within 5 miles of the Project area and four rare/high
quality plant communities known to occur in region;
all are unlikely to occur in Project.

Bats ( At least eight bat species have at least some potential
to occur within the Project area, one of which is a
state candidate for listing. Bat species that have
shown relatively high levels of fatalities at wind
energy facilities are likely to be present.

"Summarized for the Badger Canyon Wind Project as a whole but the habitat of the Project area varies in its ability to

support species of concern.

USFWS Land-Based Wind Energy Guidelines Tier 2 Questions

Chapter 3 of the USFWS WEG (2012) includes seven Tier 2 questions which should be
addressed during site characterization efforts. A contextual review of these questions after
synthesis of a SCS report may help identify areas where existing data do not sufficiently
address potential impacts to biological resources which may occur through development of a
wind energy facility, and should serve to guide formulation of project-specific Tier 3 study plans
intended to fill data gaps. This Badger Canyon SCS attempts to answer the Tier 2 questions
through a desktop review of publicly available information. However, some data gaps remain;
recommended field studies intended to fill data gaps are included in the following section
(Conclusion and Next Steps). It is also useful to consider the seven Tier 2 questions individually
in the context of this SCS; although the previous Summary section includes much pertinent
information, it does not specifically relate SCS report findings to Tier 2 questions. The following
list describes how this report has addressed specific Tier 2 questions, where information related
to these questions can be found in this report, and what if any data gaps remain:

1. Are known species of concern present on the proposed site, or is habitat (including
designated critical habitat) present for these species?

No federal listed wildlife species have the potential to occur within the Project and no
designated critical habitat is present within the Project or surrounding area. Sixteen
State-listed or candidate species (10 birds, four mammals, and two reptiles) have at
least some potential for occurrence (see Listed Species section). There is one federal or
State-listed plant species known to occur within five mi of the Project, as well as four
rare/high quality plant communities. Tier 3 field studies will help confirm presence or
absence of many of these species (see Conclusion and Next Steps section).
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2. Does the landscape contain areas where development is precluded by law or designated
as sensitive according to scientifically credible information?

A desktop review of publicly available information did not reveal any areas on the
landscape where development is precluded by law. Two WDFW Priority Habitats are
known to occur within 2 miles of the Project: freshwater wetland and scrub-steppe. Tier 3
field studies will help determine the presence or absence of any sensitive areas in the
Project (see Conclusion and Next Steps section).

3. Are there plant communities of concern present or likely to be present at the site?

There is one federal- and/or State-listed plant species (woven-spore lichen), as well as
four rare and/or high quality plant communities known to occur in the Project vicinity. All
are unlikely to occur in the Project (see Rare Plants and Ecosystems section). Tier 3
field studies will help determine the occurrence of plant communities of concern at the
Project (see Conclusion and Next Steps section).

4. Are there known critical areas of congregation of species of concern, including, but not
limited to: maternity roosts, hibernacula, staging areas, winter ranges, nesting sites,
migration stopover or corridors, leks, or other areas of seasonal importance?

There are no known critical areas of congregation of species of concern within the
Project area and desktop analyses do not suggest any are likely to occur. Tier 3 field
studies will help determine the presence or absence of critical congregation areas in
(see Conclusion and Next Steps section).

5. Using best available scientific information has the developer or relevant federal, State,
tribal, and/or local agency identified the potential presence of a population of a species
of habitat fragmentation concern?

The Project area consists exclusively of private lands managed for crop production and
livestock grazing. As such, modern land use of the Project has already led to a
fragmented landscape (see Table 1; Figures 3 and 4), and it is unlikely that populations
of species with high fragmentation concern are present.

6. Which species of birds and bats, especially those known to be at risk by wind energy
facilities, are likely to use the proposed site based on an assessment of site attributes?

Many species of birds and bats are likely to use the Project area at some point during
the year (see Raptors, Bird Migration, and Bats sections). There are 15 diurnal raptor
species and seven owls which have the potential to occur within the Project. Of these,
eight species may breed within the Project or Project vicinity, including the ferruginous
hawk (state threatened) and burrowing owl (state candidate), as well as several other
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sensitive bird species. Diurnal raptors and some owls are known to be at risk by wind
energy facilities. There are at least eight species of bats with the potential to occur in the
Project (see Bats section) including both hoary and silver-haired bats, which are known
to be at risk by wind energy facilities. Tier 3 field studies will help refine the species
present which are known to be at risk from wind energy facilities.

Is there a potential for significant adverse impacts to species of concern based on the
answers to the questions above, and considering the design of the proposed project?

While the Project design has not yet been determined, based on the general location of
the proposed Project and following a desktop review of publicly available information
pertaining to the Project area, the potential for significant adverse impacts to species of
concern due to development of the Project appears to be low. However, a number of
pre-construction baseline biological studies are recommended in order to properly
characterize site-specific wildlife use and evaluate the biotic resources in the Project
area (see Conclusion and Next Steps section).

CONCLUSION AND NEXT STEPS

Based on this SCS, the Project does not appear to have a high potential for conflict with the
majority of wildlife and plant issues listed in Table 12. Regardless, a number of pre-construction
baseline wildlife and botanical studies are recommended for the Project with the purpose of
characterizing wildlife use (particularly avian and bat use) within the Project area, estimating
impacts of the proposed facility on sensitive wildlife and botanical resources, and to assist with
siting turbines to minimize impacts to the extent practicable. Baseline studies recommended at
this time are presented in Table 5 and include the following:

Vegetation and land cover mapping following WDFW habitat classification standards and
consistent with the Washington Wind Power Guidelines (WDFW 2009).

Year round large bird/eagle use surveys consistent with recommendations presented in
the USFWS ECPG (USFWS 2013), designed to characterize use of the Project area by
large birds, with added emphasis on bald and golden eagle use of the Project area.

Small bird use surveys, consistent with recommendations presented in the WEG
(USFWS 2012) and the Washington Wind Power Guidelines (WDFW 2009), designed to
evaluate small bird use of the Project area.

Nesting raptor surveys with an emphasis on bald and golden eagles and other sensitive
raptor species as recommended in the WEG (USFWS 2012), ECPG (USFWS 2013),
and Washington Wind Power Guidelines (WDFW 2009).

Bat acoustic monitoring at one meteorological tower location during the spring, summer,
and fall using methods recommended in the WEG (USFWS 2012) and the Washington
Wind Power Guidelines (WDFW 2009).
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o Threatened, endangered, and sensitive species (TESS) surveys, inclusive of rare plants,
following methods consistent with the Washington Wind Power Guidelines for surveying
and evaluating impacts to special status TESS, plants and natural communities (WDFW
2009).

The large bird/eagle and small bird use surveys listed above should be sufficient to provide a
baseline risk assessment for bird species possibly occurring within the Project area and the
need for additional studies or more detailed spatial distribution mapping. Early and regular
consultation with the USFWS and WDFW is recommended, as it is possible that additional
species-specific surveys for sensitive bird, mammal, reptile, and plant species may be
encouraged by these agencies. The following Table (Table 5) includes a column for Tier 2
questions. This is intended to highlight how recommended Tier 3 field studies will address
information gaps identified during Tier 2 site characterization, and ties directly to information
presented in the preceding USFWS Land-Based Wind Energy Guidelines Tier 2 section.
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Appendix A. Photographs Taken During Tier 2 Site Visit to the Badger Canyon
Wind Project on December 11-12, 2017



Photo 1. Taken from near northwest corner of Project area, looking to the west.

Photo 2. Taken from near northwest corner of Project area, looking to the south.



Photo 3. Taken near northwest corner of the Project, looking to southeast.
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RE: Results of the 2018 vegetation and land cover mapping for the Badger Canyon

Wind Project Study Area, Benton County, Washington.

INTRODUCTION

Badger Canyon MW LLC (Badger Canyon) is proposing to develop the Badger Canyon Wind
Project (Project) in Benton County, Washington. Badger Canyon contracted Western
EcoSystems Technology, Inc. (WEST) to conduct a vegetation and land cover assessment in
the area where the Project is proposed (Study Area). This assessment was performed as
recommended in the Washington Department of Fish and Wildlife (WDFW) Wind Power
Guidelines (WDFW 2009). The resulting information can be used to identify potentially suitable
habitat for sensitive plant and wildlife species, to help guide surveys for sensitive species within
development corridors, and for informing mitigation requirements for temporary and permanent
impacts to habitat resulting from Project development. This memorandum summarizes the
methodology and results of the 2018 vegetation and land cover assessment within the Study
Area.

SITE DESCRIPTION
Regional Setting

The Study Area lies within the semi-arid Columbia Plateau Ecological region, which
encompasses a large portion of south central Washington (Washington Biodiversity Council
2008). The Columbia Plateau tilts upward and southward into the Great Basin of eastern
Oregon, western Idaho, and northern Nevada, and is bordered by the Cascade Mountains to the
west, the Okanogan Highlands to the north, the Palouse Hills to the east, and the Blue
Mountains to the southeast. The Columbia and Snake rivers are the dominant topographic
features of the Columbia Plateau; in Washington, the Plateau is bisected by the Columbia River.
Today, the areas with suitable soil are used for agriculture; crops include wheat (Triticum spp.),
alfalfa (Medicago sativa), potatoes (Solanum tuberosum), grass hay, and vineyards. Other
areas within the region are used for livestock grazing. In the Yakima Valley to the north and the
Columbia Basin to the south, irrigated agriculture is prevalent and includes pastures, orchards,
and vineyards. Hops (Humulus lupulus) and field crops are also commonly grown. In un-
cultivated areas, this ecoregion is characterized by arid sagebrush- (Artemisia spp.) steppe and
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grassland. The regional climate can by typified as arid to semiarid with low precipitation, warm
to hot dry summer, and relatively cold winters (Franklin and Dryness 1973). Mean annual
temperature in the region is 59° Fahrenheit (15° Celsius), with mean annual precipitation of 10
inches (25 centimeters; Franklin and Dryness 1973, Daly 2000).

Study Area

The Study Area encompasses 36,550 acres (14,791 hectares) of private and state-owned land
within Benton County in southeastern Washington, approximately 2.4 miles (mi; 3.9 kilometers
[km]) south of Benton City and 12.0 mi (19.2 km) west of the city of Kennewick (Figure 1).
Topography within the Study Area is gently sloping, with elevations ranging from 1,193 feet (364
meters [m]) in the southwest corner of the Study Area to 1,860 feet (567 m) along the eastern
edge of the Study Area. The Horse Heaven Hills, an anticline ridge of the Yakima Folds, lies
along the northeastern border of the Study Area. On the southern side of the ridge, the
landscape transitions to relatively rolling topography with shallow, meandering canyons that
drain southwest into the Columbia River. At its closest point, the Columbia River runs
approximately eight mi (12.9 km) to the northeast of the Study Area and wraps around the Study
Area to the east and south (Figure 1). The Yakima River flows eastward into the Columbia
approximately two mi (3.2 km) to the north of the Study Area (Figure 1).

The native vegetation of the Study Area consisted of a bluebunch wheatgrass (Pseudoroegneria
spicata)-ldaho fescue (Festuca idahoensis) zonal association, which was predominately
grassland and shrub-steppe with deciduous riparian forest and scrub along drainages (Franklin
and Dyrness 1973). Today, native grassland and shrub-steppe habitats have been replaced by
tilled dry-land agriculture (primarily wheat) with a smaller amount of uncultivated grassland, the
majority of which is managed as part of the US Department of Agriculture Farm Service
Agency’s Conservation Reserve Program (CRP). Remnants of native shrub-steppe habitat are
present within a few drainages, particularly in the southeastern portions of the Study Area. A
network of county and a few private roads traverse the Study Area.
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Figure 1. Location of the Badger Canyon Wind Project, Benton County, Washington.
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METHODS

The objective of the 2018 vegetation and land cover assessment was to characterize and map
the general vegetation and cover types across the Study Area. Land cover types mapped were
consistent with those described by the WDFW (2009) and included the following:

e Shrub-steppe — areas dominated by shrubs less than 16.4 feet (5.0 m) tall;
¢ Grassland — uncultivated areas with herbaceous vegetation including CRP grasslands;
e Agriculture — cultivated cropland and pasture;

o Developed — urban areas, stand-alone structures/residences/farms, highways, and other
disturbed areas.

The above land cover types were initially mapped using aerial imagery and remotely sensed
data that included the National Landcover Dataset (USGS 2011) and National Wetland
Inventory (USFWS 2018) which were then field-verified by a qualified WEST biologist. Following
field-verification, a WEST Geographic Information System (GIS) specialist digitized the final
habitat designations to create a vegetation/land cover map of the Study Area.

RESULTS

Based on the mapping effort, four vegetation/land cover types were identified within the Study
Area. The predominant cover type was agriculture, encompassing 81.8% of the total Study Area
(Table 1; Figure 2). Agricultural areas within the Study Area were primarily cultivated cropland
consisting of dryland wheat. This was followed by grasslands which encompassed a further
16.5% of the Study Area (Table 1; Figure 2). Smaller areas of remnant shrub-steppe (1.4% of
the Study Area; Table 1) were located primarily in the southeastern corner of the Study Area
(Figure 2). Very small areas of development (mainly individual structures, residences, or farm
buildings) were scattered throughout the Study Area, and composed the remaining 0.2% of the
Study Area (Table 1, Figure 2).

Table 1. Vegetation/land cover types, acreages, and percent coverage within the Badger
Canyon Wind Project Study Area, Benton County, Washington.

Vegetation/Land Cover Type Total Acres Percent Coverage
Agriculture 29,915.10 81.8
Grassland/CRP* 6,025.16 16.5
Shrub-Steppe 524.03 14
Developed 85.28 0.2
Total 36,549.57 100

*CRP=Conservation Reserve Program lands

Based on the WDFW Wind Power Guidance, no mitigation is required for impacts (temporary or
permanent) to agriculture (cropland or pasture) or developed/disturbed areas which are
considered Class IV habitats and have generally low value to wildlife and native plants (WDFW
2009). The remaining two land cover types, shrub-steppe and grassland (including CRP lands),
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are considered Class lll habitats requiring a 0.1:1 mitigation ratio for temporary impacts (in
addition to restoring the temporarily impacted habitat) and a 1:1 ratio for permanent impacts.
Shrub-steppe and grassland vegetation communities provide important breeding and foraging
habitat for a number of sensitive wildlife species, and shrub-steppe is classified as a priority
habitat in Washington (WDFW 2009). Grasslands within the Study Area are likely classified into
one of two categories: 1) areas along the margins of tilled agricultural fields or along drainages
which are too steep to be cultivated or 2) parcels that are currently enrolled in the CRP. In
general, it is unknown which non-cultivated grassland parcels are CRP lands as this information
is not publicly available; however, for the purposes of habitat mitigation, CPR lands and
grasslands are functionally similar and are both considered Class Ill habitats (WDFW 2009).
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Figure 2. Land cover types mapped within the Badger Canyon Wind Project Study Area, Benton
County, Washington.
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Badger Canyon Bat Activity Study Report

EXECUTIVE SUMMARY

In May 2018 Western EcoSystems Technology, Inc. (WEST) initiated a bat activity study at the
proposed Badger Canyon Wind Project (Project) in Benton County, Washington. WEST
designed bat acoustic surveys at the Project to evaluate levels of bat activity and species’ use of
the area during the period of expected peak activity (i.e., late spring through fall).

WEST conducted acoustic surveys is the area wehre the Project is proposed (Study Area) from
11 May through 29 October 2018. A single Wildlife Acoustics SM3 full-spectrum acoustic
detector was outfitted with two microphones and deployed at a Project meteorological (met)
tower representative of future turbine locations. One microphone was deployed near the ground,
at approximately five feet (ft; 1.5 meters [m]), while the other microphone was raised on the met
tower to approximately 148 ft (45 m) above ground level. The ground microphone is considered
a ground sampling station, while the raised microphone is considered a raised sampling station.
The met tower was located in grassland habitat, which is the dominant land cover type within
the Study Area.

During the 172 detector-nights surveyed, the average bat activity rate (x standard error)
documented at the ground sampling station was 1.27 £ 0.17 bat passes per detector-night,
while the raised sampling station recorded an average bat activity rate of 0.96 *+ 0.13 bat passes
per detector-night. Approximately 94% of bat passes were produced by low-frequency, tree-
roosting bats; automated identification of bat calls using Kaleidoscope Pro 4.2.0 determined that
silver-haired bats were the most frequently detected species, occurring on approximately 24%
of detector-nights. Two high-frequency bat species (canyon bat and little brown bat) were
detected during the study period. Neither Townsend’s big-eared bat nor pallid bat, both of which
are state candidate species, were detected during the study. No federal or state-listed bat
species were documented.

The overall bat activity rate at the ground sampling station (BC1g) within the Study Area (1.27
bat passes per detector-night) was below the Rocky Mountains regional average of 4.02 bat
passes per detector-night, which is the closest region with publicly available activity data (no
activity data from the Pacific Northwest is available for comparison). The average fatality rate for
the Rocky Mountains is 4.90 bats/megawatt (MW)/year, significantly higher than the average
fatality rate in the Pacific Northwest, which is 1.19 bats/MW/year. If risk patterns at the Project
are similar to patterns elsewhere in the Pacific Northwest and Rocky Mountains, it is likely that
fatality rates at the Project would be similarly low.
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INTRODUCTION

Western EcoSystems Technology, Inc. (WEST) completed a study of bat activity at the
proposed Badger Canyon Wind Project (Project) in accordance with recommendations in the
US Fish and Wildlife Service (USFWS) Land-Based Wind Energy Guidelines (USFWS 2012)
and the Washington Department of Fish and Wildlife (WDFW) Wind Power Guidelines (WDFW
2009). Although it remains unclear whether bat activity patterns in baseline acoustic data predict
post-construction fatality risk (Hein et al. 2013a), ultrasonic detectors do collect information on
spatial distribution, timing, and species composition that can provide insight into the possible
impacts of wind development on bats in a particular area (Kunz et al. 2007a, Britzke et al. 2013)
and inform potential collision minimization strategies for a particular project (Weller and Baldwin
2012). WEST conducted acoustic surveys to estimate levels of bat activity and to determine
which bat species occur in the area where the Project is proposed (Study Area). The following
report describes the results of acoustic surveys conducted within the Study Area from 11 May
through 29 October 2018.

STUDY AREA

The Study Area encompasses approximately 36,550 acres (14,791 hectares) of privately-owned
land within Benton County in southeastern Washington, approximately 2.4 miles (mi; 3.9
kilometers [km]) south of Benton City and 12.0 mi (19.2 km) west of Kennewick (Figure 1).
Topography within the Study Area is gently sloping, with elevations ranging from 1,150 feet (ft;
351 meters [m]) in the southwest corner to 1,860 ft (567 m) along the eastern edge. The Horse
Heaven Hills, an anticline ridge of the Yakima Folds, lies along the northeastern border of the
Study Area. South of the Horse Heaven Hills, the landscape transitions to relatively rolling
topography with shallow, meandering canyons that drain southwest into the Columbia River. At
its closest point, the Columbia River lies approximately eight mi (12.9 km) northeast of the Study
Area (Figure 1). The Yakima River flows eastward into the Columbia approximately two mi (3.2
km) to the north of the Study Area (Figure 1).

Land cover within the Study Area primarily consists of wheat associated with dry-land
agriculture, with a smaller amount of uncultivated grassland managed as part of the US
Department of Agriculture Farm Service Agency’s Conservation Reserve Program. A few
scattered trees, primarily associated with farms and residences, are distributed throughout the
Study Area. These trees, as well as some structures in developed areas, may provide roosting
habitat for bats.

WEST, Inc. 1 November 30, 2018
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Figure 1. Location of the Badger Canyon Wind Project Study Area, Benton County, Washington.
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Overview of Bat Diversity

Thirteen species of bats potentially occur in the Study Area (Hayes and Wiles 2013,
International Union for the Conservation of Nature [IUCN] 2017; Table 1). None of these species
are federally listed under the Endangered Species Act of 1973 and none are listed as
threatened, endangered, or sensitive by the state of Washington (WDFW 2016). However, the
Townsend’s big-eared bat (Corynorhinus townsendii) and pallid bat (Antrozous pallidus), both of
which have the potential to occur at the Project, are state candidate species (WDFW 2016).

Table 1. Bat species with potential to occur within the Badger Canyon Wind Project Study Area
categorized by echolocation call frequency (International Union for Conservation of

Nature [IUCN] 2017).
Common Name Scientific Name
High-Frequency (> 30 kilohertz [kHz])
California bat Myotis californicus
canyon bat! Parastrellus hesperus
little brown bat! Myotis lucifugus
long-legged bat! Myotis volans
western long-eared bat! Myotis evotis
western small-footed bat* Myotis ciliolabrum
Yuma bat Myotis yumanensis
Low-Frequency (15 — 30 kHz)
big brown bat! Eptesicus fuscus
hoary bat'2 Lasiurus cinereus
pallid bat? Antrozous pallidus
silver-haired bat!-2 Lasionycteris noctivagans
Townsend's big-eared bat3 Corynorhinus townsendii
Very Low-Frequency (< 15 kHz)
spotted bat Euderma maculatum

Source: Hayes and Wiles (2013)

Tspecies known to have been killed at wind energy facilities (species reported by: Anderson et al. 2004, Kunz et al.
2007b, Baerwald 2008, Miller 2008)

2L ong-distance migrant

3Washington state candidate species (Washington Department of Fish and Wildlife WDFW] 2016)

METHODS

Bat Acoustic Surveys

WEST conducted acoustic surveys to estimate levels of bat activity at the Project during the
period of known activity for migratory and resident bats in eastern Washington. A single Wildlife
Acoustics Song Meter (SM3) full-spectrum acoustic detector was deployed at a meteorological
(met) tower on the Project on 11 May 2018 and documented bat activity through 29 October
2018 (Figure 2). The single detector comprised two sampling stations with separate
microphones, one located near the ground at approximately five ft (1.5 m; station BC1g), and
one raised on the met tower to approximately 148 ft (45 m; station BC1r). The detector and
external deep-cycle battery were housed inside a large weatherproof box for protection from
weather and wildlife.

WEST, Inc. 3 November 30, 2018
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Figure 2. Location of sampling stations used during the bat activity study at the Badger Canyon
Wind Project Study Area, Benton County, Washington.
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Data Collection and Call Analysis

The Wildlife Acoustics Song Meter SM3 is a full-spectrum bat detector that records complete
acoustic waveforms by sampling sound waves at 192 kilohertz (kHz). This high sampling rate
enables the detector to make high-resolution recordings of sound amplitude data at all
frequencies up to 96 kHz. High-quality recordings produced by the SM3 detector provide more
information for making species-level identifications.

SM3 detectors use an omnidirectional microphone to detect and record bat echolocation calls
that are then stored as files on one to four Secure Digital cards. During analysis, all recorded
files were converted from full spectrum to zero cross (division ratio 8) using software program
Kaleidoscope Pro (version 4.2.0; Wildlife Acoustics, Concord, Massachusetts). Noise files (e.g.,
wind or insect noise) were automatically filtered by Kaleidoscope into a Noise subfolder and not
reviewed or included in results. All ultrasonic files were then viewed in Analook® software as
digital sonograms that showed changes in echolocation call frequency over time. Frequency
versus time displays were used to determine call frequency category and when possible, the
species of bat that generated the calls.

For each detector station, bat passes were sorted into two groups based on minimum
frequency. High-frequency (HF) bats, such as canyon bat (Parastrellus hesperus), have
minimum echolocation or social call frequencies greater than 30 kHz. Low-frequency (LF) bats,
such as big brown bats (Eptesicus fuscus), silver-haired bats (Lasionycteris noctivagans), and
hoary bats (Lasiurus cinereus), typically produce calls with minimum frequencies below 30 kHz.

For species identification purposes, files identified as HF and LF were run through an
automated acoustic identification program, Kaleidoscope Pro (version 4.2.0; Wildlife Acoustics,
Maynard, Massachusetts). The Bats of North America classifier (version 4.2.0; Wildlife
Acoustics) was used at the recommended sensitivity setting of neutral (zero) to select for the 13
bat species that potentially occur within the Study Area (Table 1).

Statistical Analysis

The standard metric for measuring bat activity, the number of bat passes per detector-night,
was used as an index of bat activity within the Study Area. A bat pass was defined as a
sequence of at least two echolocation calls (pulses) produced by an individual bat with no pause
between calls of more than one second (Fenton 1980, White and Gehrt 2001, Gannon et al.
2003). A detector-night was defined as one detector operating for one entire night. The terms
bat pass and bat call are used interchangeably in this report. Bat passes per detector-night was
calculated for all bats, for HF bats, and for LF bats. Bat pass rates represent indices of bat
activity and do not represent numbers of individuals. The number of bat passes was determined
by an experienced bat biologist using Analook®.

Mean bat activity was calculated by detector station and overall. The period of peak sustained
bat activity was defined as the seven-day period with the highest average bat activity. This and

WEST, Inc. 5 November 30, 2018



Badger Canyon Bat Activity Study Report

all multi-detector averages were calculated as unweighted averages of total activity at each
detector.

Risk Assessment

Collision with wind turbine blades is the primary risk to bats at operating wind energy facilities
(Arnett et al. 2008). The intent of the risk assessment is to use pre-construction bat activity data
and other relevant information to describe the potential for bat fatalities at the Project. The intent
of the risk assessment is not to predict the number of fatalities, but rather provide context for
data collected within the Study Area. To asses the potential risk to bats at the Project, bat
activity data collected within the Study Area in 2018 were compared to existing publicly
available activity data from other wind energy facilities in the Rocky Mountains region. No
publicly available bat activity data exists from the Pacific Northwest; data from the Rocky
Mountains represent the closest region available for comparison.

Forecasting collision risk for bats at the Project is challenging for several reasons. First, there
are relatively few publicly available studies presenting both pre-construction bat activity and
post-construction fatality data, and the ecological differences among geographically dispersed
facilities could limit the strength of inference. Further, as explained in detail below, there is no
clear correlation between pre-construction bat activity and post-construction fatality data.
Second, among studies with both pre-construction bat activity and post-construction fatality
data, most pre-construction data were collected during the fall (i.e., the period of greatest risk)
using Anabat™ zero-cross detectors (Titley Scientific™, Columbia, Missouri) placed near the
ground. In contrast, this study used SM3 full-spectrum detectors near the ground and elevated
near the rotor-swept area. Finally, the primary limitation of conducting a qualitative risk
assessment for the Project is the difference in data collected by Anabat (used at most other
projects) and SM3 detectors (used at the Project). Full-spectrum detectors, such as the SM3
units used at the Project, may record more bat passes per detector-night on average than the
Anabat (zero-cross) units used for data collection at the majority of wind farms. Full-spectrum
detectors have more sensitive microphones that sample more airspace, as well as different data
processing algorithms (Solick et al. 2011, Adams et al. 2012), which may combine to result in
higher activity rates than those measured by Anabat detectors. For this reason, activity levels
recorded by SM3 detectors are not directly comparable to activity levels recorded by Anabat
detectors, though trends in spatial and temporal activity rates collected by Anabat detectors can
serve to contextualize trends in data collected using SM3 detectors. Differences in data
collection technology (i.e., full-spectrum versus zero-cross detectors), and the resultant
possibility that use of SM3 detectors rather than Anabat units at the Project led to increased
collection of bat acoustic data should be considered. Inclusion of Anabat data in this report is for
general discussion purposes only.

It is generally thought that pre-construction bat activity rates are positively related to post-
construction bat fatalities (Kunz et al. 2007b). However, to date, few studies of wind energy
facilities that have recorded both bat passes per detector night and bat fatality rates are publicly
available (Appendix A). Given the limited availability of pre- and post-construction data sets,
differences in protocols among studies (Ellison 2012), and significant ecological differences
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among geographically diverse facilities, the relationship between pre-construction activity and
measured post-construction fatality rates has not been definitively established. In Canada,
Baerwald and Barclay (2009) found a significant positive association between pass rates
measured at 30 m (98 ft) above ground level and fatality rates for hoary and silver-haired bats
across five sites in southern Alberta. However, on a continental scale, a similar relationship has
proven difficult to establish. The relatively few studies that have estimated both pre-construction
activity and post-construction fatalities show results that trend toward a positive association
between activity and fatality rates, but lack statistically significant correlations. Hein et al.
(2013a) compiled study results that included both pre- and post-construction data from the
same projects, as well as pre- and post-construction data from facilities within the same regions
to assess if pre-construction acoustic activity predicted post-construction fatality rates. Based on
data from 12 sites, Hein et al. (2013a) did not find a statistically significant relationship (p =
0.07), although the trend was in the expected direction (i.e., higher activity was generally
associated with higher fatalities and vice-versa). For these reasons, the current approach to
assessing risk to bats using pre-construction acoustic data requires a qualitative analysis of
activity levels, spatial and temporal relationships, species composition, and comparison to
known regional activity and/or fatality patterns.

RESULTS

Bat Acoustic Surveys

Bat Activity

Bat activity was documented at two sampling stations within the Study Area for a total of 344
detector-nights between 11 May and 29 October 2018 (Table 2). Both sampling stations
operated for 100% of the study period. Bat activity was slightly higher at ground sampling
station BC1g than raised sampling station BC1r, with an overall average mean of 1.12 bat
passes per detector-night for the entire study period (Table 2, Figure 3). The period of peak bat
activity at the Project occurred from 5 September through 11 September 2018 (Figure 4).

Table 2. Results of bat acoustic surveys by sampling station conducted at the Badger Canyon
Wind Project Study Area from 11 May — 29 October 2018. Passes are separated by call
frequency: high frequency (HF) and low frequency (LF).

Detector Number of HF Number of LF Total Bat Detector- Bat Passes/
Station Type Habitat Bat Passes Bat Passes Passes Nights Night'

BC1g ground grassland 19 200 219 172 1.27+£0.16
BC1r raised _ grassland 5 160 165 172 096 +0.14
Total 24 360 384 344 1.12+0.13

“+ bootstrapped standard error.
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Figure 3. Bat passes per detector-night for high-frequency (HF), low-frequency (LF) and all bats
recorded at the Badger Canyon Wind Project Study Area from 11 May — 29 October 2018.
Bootstrapped standard errors are represented by black error bars on the ‘All Bats’
columns.

Figure 4. Weekly patterns of bat activity for high-frequency (HF), low-frequency (LF), and all bats
at the Badger Canyon Wind Project Study Area from 11 May — 29 October 2018.
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Species Composition

At both detector stations, approximately 93.7% of bat passes were classified as LF (e.g., big
brown bat, hoary bat, silver-haired bat), and approximately 6.3% of bat passes were classified
as HF (i.e., canyon bat, little brown bat; Table 3). Results from Kaleidoscope Pro automated call
identification were reviewed by an experienced bat biologist: bat calls for five of the 12 species
identified as having potential to occur within the Study Area were confirmed (Table 1; Table 3).
Silver-haired bat was the primary species documented during the study period, detected on
approximately 24% of detector-nights (Table 3). Hoary bat and big brown bat were the next
most commonly detected species, occurring on approximately 14% and 6% of detector-nights,
respectively (Table 3). Canyon bat was the most frequently detected HF bat, documented on
approximately 3% of detector-nights; only two calls were confirmed from little brown bat during
the study period (Table 3). Townsend’s big-eared bat and pallid bat calls were not confirmed
during the study period; no federal or state-listed bat species were detected.

Table 3. Nights (and percent) species present by sampling station at the Badger Canyon Wind
Project Study Area from 11 May — 29 October 2018.

Common Name BC1g* BC1r* Total*
High-Frequency (> 30 kHz)

canyon bat 9 (5%) 0 (0%) 9 (3%)
little brown bat 2 (1%) 0 (0%) 2 (1%)
Low-Frequency (< 30 kHz)

big brown bat 10 (6%) 9 (5%) 19 (6%)
hoary bat 23 (13%) 24 (14%) 47 (14%)
silver-haired bat 40 (23%) 41 (24%) 81 (24%)
*Nights species present

kHz = Kilohertz

DISCUSSION AND RISK ASSESSMENT

Bat fatalities have been discovered at most monitored wind energy facilities in North America
and globally (Arnett et al. 2016), with bat fatality rates in the US ranging from zero (Chatfield
and Bay 2014) to 40.2 bats/megawatt (MW)/year (Hein et al. 2013b). In 2012, an estimated
600,000 bats died as a result of interactions with wind turbines in the US (Hayes 2013), and
hoary bat population viability may be threatened by fatalities caused by wind turbines (Frick et
al. 2017). Proximate causes of bat fatalities are primarily due to collisions with moving turbine
blades (Grodsky et al. 2011, Rollins et al. 2012), but to a limited extent may also be caused by
barotrauma (Baerwald et al. 2008). The underlying reasons bats approach wind turbines are still
largely unknown (Cryan and Barclay 2009, Reimer et al. 2018).

Several key findings from the bat activity study at the Project are consistent with known patterns
from other studies in the western US. First, the five bat species confirmed within the Study Area
are known from throughout the region and the most commonly detected species (silver-haired
and hoary bats) are migratory tree-roosting bats, a pattern consistent with known trends.
Second, the period of peak activity during the study period occurred in the fall, consistent with
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known patterns from the region and throughout the western US. Third, bat activity rates
documented at the Project were relatively consistent with activity rates from the closest region
with publicly available data (i.e., Rocky Mountains region).

Approximately 93% of bat passes recorded within the Study Area were produced by three LF
bat species, silver-haired bat, hoary bat, and big brown bat, which were documented on 24%,
14% and 6% of detector-nights, respectively. Low-frequency bats, including silver-haired and
hoary bats, are the most commonly reported fatalities at many wind energy facilities in the US
(Arnett et al. 2008, Arnett and Baerwald 2013, Thompson et al. 2017). Given these results and
trends seen elsewhere in the US, LF bats including silver-haired bat and hoary bat would likely
have the highest risk of collision at the Project.

Bat activity within the Study Area peaked in early September, which is consistent with known
patterns from the region and throughout the western US. During the fall, migratory bats may
begin moving toward wintering areas, and many species initiate reproductive behaviors (Cryan
2008). This period of increased landscape-scale movement and reproductive behavior is often
associated with increased levels of bat fatalities at operational wind energy facilities (Arnett et
al. 2008; Arnett and Baerwald 2013, Thompson et al. 2017). If risk patterns at the Project are
consistent with known trends, it is likely that most fatalities would occur during the fall.

Overall, bat activity within the Study Area (1.12 bat passes per detector-night), as well as the
average bat activity at the ground sampling station (1.27 bat passes per detector-night), were
well below the Rocky Mountains regional average of 4.02 bat passes per detector-night
(Appendix A), which is the closest region with publicly available activity data (no activity data
from the Pacific Northwest is available for comparison). Corresponding post-construction bat
fatality rates for the Rocky Mountains region range from 1.05 to 11.42 bats/MW/year, with an
average of 4.02 bats/MW/year (Appendix A). As the relationship between pre-construction
activity rates and post-construction fatality rates has not been definitively established (Hein et al.
2013; see Risk Assessment in Methods section p. 6-7), fatality rates documented at other
facilities in the Pacific Northwest, where a majority of wind energy facilities are located along the
Columbia Plateau, were used to assess potential risk to bats at the Project. At these Pacific
Northwest facilities, bat fatality rates have ranged from 0.12 to 4.23 bats/MW/year with an
average fatality rate of 1.19 bats/MW/year (Appendix A), which is somewhat lower than that
documented in the Rocky Mountains region. If risk patterns at the Project are similar to patterns
elsewhere in the Pacific Northwest, it is likely that fatality rates at the Project would be similarly
low.

CONCLUSION

To date, post-construction monitoring studies of wind energy facilities in North America show
that: a) collision mortality is greatest for migratory tree-roosting species (e.g., hoary bat and
silver-haired bat; Thompson et al. 2017), which make up approximately 78% of reported bat
fatalities; b) the majority of fatalities occur during the fall migration season (Thompson et al.
2017); and c) most fatalities occur on nights with relatively low wind speeds (e.g., less than 6.0
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m per second [19.7 ft per second]; Arnett et al. 2008, 2013; Arnett and Baerwald 2013). Finally,
a recent meta-analysis suggests that bat mortality rates at wind facilities increase as relative
grassland cover (or open cover) decreases (Thompson et al. 2017), suggesting that facilities or
turbines in forested areas have higher fatality rates than facilities or turbines that lack
surrounding tree cover. Given these trends and the results from the bat activity study at the
Project Study Area in 2018, it is likely that bat mortality at the Project, once operational, would
be: a) low, similar to other Pacific Northwest facilities; b) consist primarily of migratory, tree-
roosting species (i.e., silver-haired bat, hoary bat); and c) occur mainly in the fall.
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Appendix A. Wind energy facilities in the Pacific Northwest and Rocky Mountains region of North
America with comparable activity and fatality data for bats, separated by geographic
region. Activity estimate given as bat passes per detector-night. Fatality estimate given as
the number of fatalities per megawatt (MW) per year.

Bat Activity Fatality No. of Total
Wind Energy Facility Estimate Bat Activity Dates Estimate Turbines MW
Foote Creek Rim, WY (Phase I; 1999) 3.97 69 414
Judith Gap, MT (2009) 3.2 90 135
Milford I, UT (2010-2011) 2.05 58 145
160.5
(58.5
Milford | & II, UT (2011-2012) 1.67 107  Phasel,
102
Phase II)
F°2°532C)3reek Rim, WY (Phase I, 2001 5008 g15/01-9/1/01 157 69 414
Foote Creek Rim, WY (Phase |; 2000) 2.2AB 6/15/00-9/1/00 1.05 69 41.4

A = Activity rate was averaged across phases and/or years
B = Activity rate calculated by WEST from data presented in referenced report









Four Mile Site Characterization Study

EXECUTIVE SUMMARY

The proposed Four Mile Wind Project (Project) includes an area of approximately 35,186 acres
(54.98 square miles) of private land in Benton County, Washington. Wpd Wind Projects, Inc. is
proposing to develop this area under the auspices of a wholly-owned subsidiary, Four MW, LLC.
This Site Characterization Study (SCS) is intended to fulfill the tasks described in the US Fish
and Wildlife Service (USFWS) Land-Based Wind Energy Guidelines (WEG) for Tier 2 site
characterization and the USFWS Eagle Conservation Plan Guidance (ECPG) for Stage 1 site
assessment, and guide formulation of focused field surveys for the Project. Specifically, the
information contained herein reflects a desktop analysis of publicly available information that
pertains to plants, animals, and habitat features that may be important considerations during
Project planning and development. Environmental resources within the Project boundary
(Project area) were examined through a search of existing data. In addition, an initial
reconnaissance-level site visit was conducted in December 2017, to provide additional cursory,
baseline information on landscape and habitat features potentially important during Project
development.

The dominant land cover types within the Project are cultivated dry land wheat farming and
shrub/scrub, together comprising over 95% of the Project area. No special status (state and/or
federal listed or rare) plant species are known to occur within five miles of the Project; however,
one rare and/or high quality plant community has been documented in the region but is not likely
to occur within the Project boundary. Four Washington Department of Fish and Wildlife (WDFW)
Priority Habitats/Habitat Features (emergent wetland, forest/shrub wetland, shrub-steppe, and
cliff/bluff) have also been identified in the Project or surrounding area.

There are 15 diurnal raptor species and seven owl species that may occur in or near the Project
area at some point during the year. Of the raptor species with potential to occur within the
Project area, one species is state threatened (ferruginous hawk), two species are State
candidates for listing (golden eagle and burrowing owl), and two species are state Priority
Species (bald eagle and prairie falcon). Nesting habitat for tree-nesting raptor species (e.g.,
Swainson’s hawk, red-tailed hawk, great horned owl) is present in scattered, isolated trees
within the Project area and surrounding region, while ground-nesting species (e.g., burrowing
owl, northern harrier, short-eared owl) have the potential to nest throughout the Project, and
cliffs and cut banks to the north and east of the Project provide nesting substrate for species
such as ferruginous hawk and barn owl.

Sixteen bat species have the potential to occur in and around the Project, with eight species
having an approximate range and habitat requirements that overlap the Project area. The only
listed or candidate bat species in Washington are Townsend’s big-eared bat and Keen’s myotis,
both of which are State candidates for listing; however, Keen’s myotis occupy only the extreme
northwestern corner of the state and Townsend’s big-eared bats are unlikely to occur within the
Project due to a general lack of roosting and hibernating sites.
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Three wildlife species listed as state threatened or endangered by the WDFW have at least
some potential to occur within the Project: American white pelican, ferruginous hawk, and
sandhill crane. An additional 12 species (six birds, four mammals, and two reptiles) are
considered State candidates for listing. No species currently listed, or candidates for listing,
under the USFWS Endangered Species Act have the potential to occur within the Project.

Based on this SCS, significant adverse impacts to special status species are not anticipated;
however, due to the potential for occurrence of some sensitive wildlife and plant
species/communities within the Project area, it is recommended that Tier 3 site-specific studies
be conducted to further refine risk assessments for these species. The following Tier 3 studies
are recommended prior to construction in order to more clearly assess the potential risk to
sensitive plants and wildlife: vegetation/land cover mapping, year-round large bird/eagle use
surveys, small bird use surveys, raptor nest surveys with particular emphasis on bald and
golden eagles, bat acoustic surveys, and threatened, endangered and sensitive species
surveys.
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INTRODUCTION

Many wind energy developers now choose to utilize the US Fish and Wildlife Service (USFWS)
voluntary wind project development guidelines, which provide a template for a tiered planning
process when exploring a potential wind energy project. The Land-based Wind Energy
Guidelines (WEG; USFWS 2012) are intended to function in concert with the USFWS Eagle
Conservation Plan Guidance (ECPG; USFWS 2013), and promote intentional tiered project
development which strategically assesses and minimizes impacts to wildlife. This tiered
approach includes: Tier 1 - Preliminary Site Evaluation; Tier 2 - Site Characterization; Tier 3 -
Field Studies to Document Site Wildlife and Habitat and Predict Project Impacts; Tier 4 - Post-
construction Studies to Document Impacts; Tier 5 - Other Post-construction Studies. Wpd Wind
Project, Inc., operating under the auspices of Four Mile MW LLC, contracted Western
EcoSystems Technology, Inc. (WEST) to develop a Tier 2 Site Characterization Study (SCS) for
the proposed Four Mile Wind Project (Project). The overall purpose of the SCS is to identify the
biotic and abiotic environmental characteristics of the Project, evaluate potential impacts to
these resources from wind energy development, and determine what additional environmental
resource surveys are warranted. Identification of resource issues early in the planning process
allows developers of wind energy facilities to identify, avoid, and minimize future problems
which may occur. The SCS will be used to guide the Tier 3 field studies necessary to evaluate
identified resources of concern within the Project.

STUDY AREA

Regional Setting

The Project lies within the semi-arid Columbia Plateau Ecological region, which encompasses a
large portion of south central Washington (Washington Biodiversity Council 2008). The
Columbia Plateau tilts upward and southward into the Great Basin of eastern Oregon, western
Idaho, and northern Nevada, and is bordered by the Cascades to the west, the Okanogan
Highlands to the north, the Rockies to the east, and the Blue Mountains to the southeast. The
Columbia and Snake rivers are the dominant topographic features of the Columbia Plateau; in
Washington, the plateau is bisected by the Columbia River. Today, the areas with suitable soil
are used for agriculture; crops include wheat (Triticum spp.), alfalfa (Medicago sativa), potatoes
(Solanum tuberosum), grass hay, and vineyards. Other areas within the region are used for
cattle grazing. In the Yakima Valley to the north and the Columbia Basin to the south, irrigated
agriculture is prevalent and includes pastures, orchards, and vineyards. Hops (Humulus lupulus)
and field crops are also commonly grown. In un-cultivated areas, this ecoregion is characterized
by arid sagebrush- (Artemisia spp.) steppe and grassland. The regional climate can by typified
as arid to semiarid with low precipitation, warm to hot dry summer, and relatively cold winters
(Franklin 1973). Mean annual temperature in the region is 59° Fahrenheit (15° Celcius), with
mean annual precipitation of 10 inches (25 centimeters; Franklin and Dryness 1973, Daly 2000).
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Over the last two decades, the Columbia Plateau Ecoregion of eastern Washington and Oregon
has experienced extensive wind energy development. In Washington alone, there are currently
20 operating wind energy facilities with a total installed capacity of 3,075 megawatts (MW), the
majority of which are located in the Columbia Plateau (AWEA 2017). In Benton County, where
the proposed Project is located, there is currently only one operating facility, the 96-MW Nine
Canyon wind energy facility, located immediately adjacent to the northern boundary of the
Project (Figure 3). Located just four mi (6.4 km) to the southeast of the Project, is the 300-MW
Stateline wind energy facility in Walla Walla County, Washington and Umatilla County, Oregon.

Project Area

The proposed Project area encompasses approximately 35,186 acres (ac; 54.98 square miles
[mi?]; Project area) within Benton County in southeastern Washington, approximately seven
miles (mi; 11.3 kilometers [km]) south of the city of Kennewick (Figure 1). Topography within the
Project area generally consists of rolling hills bisected by meandering canyons that drain
primarily to the south into the Columbia River. Elevations within the Project range from 117 m
(384 ft) along the eastern boundary of the Project to 624 m (2,047 ft) in the central portion of the
Project (Figure 2). The eastern boundary of the Project lies adjacent to the Columbia River as it
bends around the Project area from the north to the southwest (Figure 1). The original
vegetation of the Project area was a bluebunch wheatgrass (Pseudoroegneria spicata)-Idaho
fescue (Festuca idahoensis) zonal association, which was predominately grassland and shrub-
steppe with deciduous riparian forest and scrub along drainages (Franklin and Dyrness 1973).
Today, agriculture and livestock grazing have converted the area to a mosaic of cultivated
wheat fields, grazed shrub-steppe, and Conservation Reserve Program (CRV) grasslands
(Figure 3). A network of county and a few private roads traverse the Project area.
Representative photos of the land cover types and landscape features within the Project area
are included in Appendix A.
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Figure 1. Location of the Four Mile Wind Project, Benton County, Washington.
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Figure 2. Digital elevation model of the Four Mile Wind Project area.

WEST, Inc. 4 March 2018



Four Mile Site Characterization Study

Figure 3. Aerial photograph of the Four Mile Wind Project area.
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METHODS

Environmental resources within the Project and surrounding area were examined through a
search of existing publicly available data and an initial reconnaissance-level site visit. The initial
site visit occurred on December 11-12, 2017 and entailed a preliminary examination of the area
from accessible public and private roads. Biological features and potential wildlife habitat
assessed during the site visit included plant communities and wetlands, topographic and
geological features, potential raptor nesting habitat, habitat for prey populations, and potential
bat roosting and foraging habitat. Photographs of the Project area are presented in Appendix A.

Published literature, field guides, and public data sets were among the resources reviewed to
identify known environmental resources within the Project area and surrounding region. The
information presented in this analysis was obtained from the following sources:

Bat Conservation International (BCl) species accounts and range maps (BCl 2017);

List of Important Bird Areas (IBAs) by the National Audubon Society (Audubon 2017
2017);

Priority Habitats and Species (PHS) database, maintained by the Washington
Department of Fish and Wildlife (WDFW; 2017a);

Published or available literature regarding wind-energy impacts to wildlife, with an
emphasis on projects in the Columbia Plateau Ecoregion;

Published literature, WDFW species status reports, and other publically-available
information on the life history and range for special status species;

State or federally protected nature preserves and lands protected by The Nature
Conservancy (US Geological Survey [USGS] 2017a; The Nature Conservancy 2017);

TNC and American Wind Wildlife Institute’s (AWWI) Wind and Wildlife Landscape
Assessment Tool (AWWI 2017);

US Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) data (USDA
Natural Resource Conservation Service [NRCS] 2017);

USFWS Critical Habitat designations (USFWS 2016);

USFWS National Wetland Inventory (NWI) data (USFWS NWI 2016);

USFWS county-level species occurrence information (USFWS 2017);

USGS National Land Cover Dataset (NLCD; USGS NLCD 2011);

USGS topographic maps and digital elevation data (USGS 2017, USGS DEM 2016);

Washington Natural Heritage Program (WNHP) spatial dataset of rare or at-risk plants
and plant communities (WNHP 2017b);

Washington State Species of Concern Lists, maintained by the WDFW (2017b); and
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o WNHP online Field Guide to the Rare Plants of Washington (WHNP 2017a).

WEST determined the likelihood a sensitive animal or plant species may occur within the
Project by considering the species’ range, habitat suitability within the Project, species’ mobility,
population size, and records of occurrence within or adjacent to the Project. A similar
assessment was made for sensitive plant communities and habitats. Based on these factors,
the likelihood of occurrence was defined for each sensitive species/community using the
following categories:

o None — Project outside the species known range, no suitable habitat within the Project,
restricted mobility and small population size.

o Unlikely — Project outside the species known range and suitable habitat appears absent
within the Project; however, due to the species mobility and population size, species
may occur within the Project during migration or other times of the year.

o Possible — Project is located within the range of the species but contains marginal
suitable habitat; species highly mobile and may occur year-round.

o Likely — Project is located within the range of the species and contains suitable habitat;
records of species occurrence in the surrounding area but absent from the Project.

e Occurs — Records of species occurrence within the Project based on PHS and/or
WNHP data or other survey data.

LAND COVER AND HABITATS

Land Use/Land Cover

The proposed Project area encompasses 35,185.89 ac (54.98 mi?). According to the USGS
NLCD (2011; Homer et al. 2015), the dominant cover types within the Project area are cultivated
cropland (18,997.53 ac [29.68 mi?]) and shrub/scrub (14,480.68 ac [22.63 mi?]) which cover
54.0% and 41.2% of the Project, respectively (Table 1; Figure 4). Much smaller areas of
grassland/herbaceous cover types are present in the Project area (1,226.30 ac [1.92 mi?)),
primarily in the eastern most portion of the Project, and comprise an additional 3.5% of the total
Project acreage (Table 1; Figure 4). The remaining 1.3% of the Project is comprise of small
amounts of developed areas (primarily roads; 474.41 ac [0.74 mi?]), open water (6.74 ac [0.01
mi?]), and woody wetlands (0.14 ac [< 0.01 mi’]; Table 1; Figure 4).
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Table 1. Land use and habitat types present within the Four Mile Wind Project.

Cover Type Acres Percent Composition (%)
Cultivated Crops 18,997.63 54.0
Shrub/scrub 14,480.68 412
Grassland/Herbaceous 1,226.30 35

Developed, Open Space 453.35 1.3
Developed, Low Intensity 20.76 0.1

Open Water 6.74 <01
Developed, Medium Intensity 0.30 <01

Woody Wetlands 0.14 <01

Total 35,185.89 100

Data obtained from USGS NLCD, compiled from satellite imagery (USGS NLCD 2011; Homer et al. 2015).

Wetlands and Riparian Areas

Digital NWI data (USFWS NWI 2016) are available for the Project area; however, formal
wetland delineations have not been completed. According to the NWI, 0.8% of the Project area
(279.43 ac [0.44 mi?]) is composed of wetland habitat, all of which is classified as riverine
(Figure 5). While no larger rivers or streams are present within the Project area, The Columbia
River wraps around the Project area with the eastern boundary of the Project lying adjacent to
the River (Figure 5). A network of meandering shallow canyons with ephemeral water flow
traverse the Project area, ultimately draining into the Columbia River to the north, east and

south (Figure 3).
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Figure 4. Land cover within the Four Mile Wind Project (USGS NLCD 2011; Homer et al. 2015).
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Figure 5. National Wetland Inventory map of the Four Mile Wind Project (USFWS NWI 2016).
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Priority Habitats

The PHS List, maintained by the WDFW, is a catalog of habitats, habitat features and species
considered to be priorities for conservation and management. Priority habitats are habitat types
or elements with unique or significant value to a diverse assemblage of species. The PHS
online database identified four Priority Habitats occurring within three mi (4.8 km) of the Project:
freshwater emergent wetland, freshwater forested shrub, shrub-steppe, and cliffs/bluffs (Table
2; WDFW 2017a).

Table 2. Priority habitats occurring in the vicinity of the Four Mile Wind Project.

Habitat/Habitat Potential for Occurrence in the
Feature Description Project area
Lands transitional between terrestrial Possible. Small emergent wetlands
and aquatic systems where the documented within agricultural lands
Freshwater emergent water table is usually at or near immediately to south of Project, as well
wetland the surface or the land is covered as areas to the east and north (WDFW
by shallow water (WDFW 2008). 2017a); some potential for small

wetlands to occur in Project.

Lands transitional between terrestrial Unlikely. Small areas of forested/shrub

and aquatic systems where the wetland, associated with Columbia
water table is usually at or near River, to north and east of Project,
F;isrn\gater forested the surface or the land is covered (WDFW 2017a); not likely to occur
by shallow water (WDFW 2008). within Project area.
Characterized by presence of
trees and/or shrubs.
Non-forested vegetation type Present. Majority of Project is cultivated
consisting of one or more layers cropland and grazed shrubland;
of perennial bunchgrasses and a however, shrub-steppe has been
Shrub-steppe conspicuous but discontinuous documented in eastern portion of the
layer of shrub (WDFW 2008). Project and along several larger
drainages within Projects (WDFW
2017a).
Characterized by land/rock that is Unlikely. Cliffs and bluffs do not appear
greater than 25 feet high and to be present within Project area;
Cliff/bluffs occurs below 5,000 feet elevation however, they are documented along
(WDFW 2008). the Columbia River immediately to
east and southeast of the Project
(WDFW 2017a)

Data obtained from WDFW 2017a

Rare Plants and Plant Communities

The Washington Natural Heritage Program (WNHP) maintains a database containing
information on the location of federal and/or state listed and rare plants and rare and/or high
quality plant communities across the state (WNHP 2017b). According to a search of the online
database no special status (state and/or federal listed or rare) plant species are known to occur
within five miles of the Project. The WHNP does list a single rare and/or high quality plant
community as occurring within five miles of the Project. Wyoming big sagebrush (A. &t
wyomingensis)/bluebunch wheatgrass (Figure 6). This plant community has been identified in
shrub-steppe habitat occurring within one mi (1.6 km) of the northern boundary of the Project
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(Figure 6). It should be noted, however, that the WNHP dataset represents an ongoing and
incomplete inventory of Washington’s rare plants and ecosystems and does not preclude the
need for field surveys. Due to the current agricultural land uses within the Project, native shrub-
steppe habitat with the potential to support rare/high quality plant communities is unlikely to
occur; however, vegetation and land cover mapping following WDFW habitat classification
standards and consistent with the Washington Wind Power Guidelines (WDFW 2009) should be
conducted to refine habitats present with the Project area and the potential for rare or sensitive
plant species and communities.
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Figure 6. Known locations of rare plants and plant communities in the vicinity of the Four Mile Wind Project. Data from
the Washington Natural Heritage Program (WNHP; 2017b).
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WILDLIFE RESOURCES

Federal and State Listed Species

Based on review of State and federal special-status species lists and occurrence information
(USFWS 2017, WDFW 2017a, WDFW 2017b), no wildlife species currently listed, or candidates
for listing, under the USFWS Endangered Species Act (ESA) have the potential to occur within
the Project. However, 16 State-listed or candidate wildlife species have at least some potential
to occur in the Project, including ten bird species, four mammal species, and two reptile species
(Table 3). Also included in the list are WDFW Priority Species (five birds and two mammals)
which have been identified as priorities for conservation and management and are known to
occur in the region (WDFW 2017a; Table 3). Additionally, while the bald eagle (Haliaeetus
leucocephalus) is no longer a federal or State threatened species, it is included in the list as it is
protected, along with the golden eagle, under the federal Bald and Golden Eagle Protection Act
(BGEPA 1940). Impacts to eagles are of particular concern at wind energy facilities nation-wide
and are discussed in greater detail in the sections below.

Of the 18 special-status species with potential to occur in the Project, six species (burrowing owl
[Athene cunicularia], ferruginous hawk [Buteo regalis], loggerhead shrike [Lanius ludovicianus],
prairie falcon [Falco mexicanus], sagebrush sparrow [Artemisiospiza nevadensis], and
Townsend’s ground squirrel [Urocitellus townsendii townsendii]) have been documented as
occurring within two miles of the Project (WDFW 2017a). An additional nine species are likely or
have potential to occur in the Project: American white pelican (Pelecanus erythrorhynchos), bald
eagle, golden eagle (Aquila chrysaetos), sandhill crane (Grus canadensis), Vaux swift
(Chaetura vauxi), black-tailed jackrabbit (Lepus californicus), white-tailed jackrabbit (L.
townsendii), sagebrush lizard (Sceloporus graciosus), and striped whipsnake (Masticophis
taeniatus). The remaining three species are unlikely to occur: greater sage grouse (Centrocerus
urophasianus), sage thrasher (Oreoscoptes montanus), and Townsend’s big-eared bat
(Coryhorhinus townsendii). General habitat requirements and the potential for occurrence for
each of these species is presented below in Table 3.
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Table 3. State and/or federal listed or candidate wildlife species, or state Priority Species, with potential to occur within the Four Mile

Project
Species Status  Habitat Potential for Occurrence in the Project area
Birds
American white pelican ST Breeds primarily on isolated islands in freshwater Possible. Suitable habitat not present within
Pelecanus erythrorhynchos lakes and forages in shallow areas (Stinson Project but may fly over area between
2016). Nests on Columbia River dredge islands foraging areas; known to nest on Badger
near the Tri-Cities (Stinson 2016). Island approximately four miles east of the
Project (Stinson 2016), and known to occur
in Walla Walla River Delta IBA 2 miles east
of Project (Audubon 2017).
Bald eagle BGEPA, Nests in trees or cliffs near water, typically along Likely. Uncommon year-round visitor to area;
Haliaeetus leucocephalus PS shorelines, lakes, reservoirs, and rivers; feeds on known to nest along Columbia River to the
fish and carrion. east and north of Project.
Burrowing owl SC,PS Occurs in open areas; nests in burrows dug by Possible. Common resident of Tri-Cities area
Athene cunicularia badgers or other mammals; feeds on insects, from mid-April to early September (Ennor
small rodents, lizards, frogs, and small birds. 1991); numerous documented breeding
locations within several miles of the Project
(WDFW 2017a); foraging and nesting
habitat present throughout Project area.
Ferruginous hawk ST,PS  Occurs in open prairie habitat and commonly feeds Likely. Common in Tri-Cities area during
Buteo regalis on ground squirrels, rabbits, and hares; nests in breeding season; numerous nest sites
trees, cut banks, cliffs, and rocky pinnacles documented within several miles of the
(Ennor 1991) Project, particularly along 13
of Project (WDFW 2017a).
Golden eagle SC, Breeds in hilly or mountainous areas, nests on rocky Present. While not known to nest in Benton
Aquila chrysaetos BGEPA cliffs or isolated large trees. Common prey County, may occur as uncommon Vvisitor to
species include ground squirrels, marmots, area, particularly during spring and fall
rabbits, and hares. migration (Hayes 2013). Observed within
Project during December site visit.
Loggerhead shrike SC Uses open habitats with scattered shrubs; typically Likely. Documented at several locations to

Lanius ludovicianus

nests in mature sagebrush habitat; feeds on
insects, small mammals, birds, reptiles, and
amphibians.

the north of the Project (WDFW 2017a);
nesting and foraging habitat present,
particularly in shrub-steppe habitat in east of
Project, but also in agricultural areas
throughout site.
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Table 3. State and/or federal listed or candidate wildlife species, or state Priority Species, with potential to occur within the Four Mile

Project
Species Status  Habitat Potential for Occurrence in the Project area
Prairie falcon PS Inhabits arid environments of eastern Washington Likely. Documented in numerous locations
Falco mexicanus and nests on cliffs usually associated with native within several miles of Project area (WDFW
steppe and shrub-steppe habitats. Known to 2017a). Potential to nest in cliffs along
breed in most counties in central and eastern Columbia River and occur year round in the
Washington; largest wintering populations in Project.
Washington are in central Columbia Basin
including Benton County (Hays and Dobler 2004).
Sagebrush sparrow SC,PS  Restricted to open shrub lands and grasslands with Possible. Suitable sagebrush habitat may be
Artemisiospiza nevadensis mature big sagebrush stands; nests on the present within Project, particularly in eastern
ground or in sagebrush; feeds on insects. portion of site.
Greater sage grouse ST Inhabits shrub-steppe where it is closely associated Unlikely. Project falls outside of species’
Centrocerus urophasianus with sagebrush; majority of diet comprised of  current range (WDFW 2012a); suitable
sagebrush, grasses, forbs, and insects; shrub-steppe habitat appears limited in
historically = occurred  throughout eastern Project area.
Washington (WDFW 2012a).
Sage thrasher SC Inhabits open, shrub-steppe habitats, preferring Possible. Some areas of suitable shrub-
Oreoscoptes montanus areas dominated by sagebrush or bitterbrush with steppe habitat may be present with Project,
native grasses intermixed. Post-breeding, often particularly in eastern portion of site.
moves into thickets such as along creek
drainages.
Sandhill crane SE Nesting habitat ranges from open meadows to deep Possible. Breeding in Washington occurs
Grus canadensis bogs and marshes; migration stopover and only in western Yakima and Kilickitat
staging areas occur primarily near croplands counties (Stinson 2017); possible to occur
where waste grains are available near wetlands. during migration or as transients during
post-breeding; cropland within Project may
provide stopover habitat.
Vaux swift SC Inhabits riparian thickets, woodlands, orchards, Possible. Nesting and roosting habitat not
Chaetura vauxi rocky cliffs, talus slopes, and rimrock areas present within Project area; may occur
(Ennor 1991) during migration; known to occur in Walla
Walla River Delta IBA 2 miles east of the
Project in large numbers during fall
migration (Audubon 2017).
Mammals
Black-tailed jackrabbit SC,PS  Occurs in sagebrush and rabbitbrush dominated Possible. Suitable habitat appears to be

Lepus californicus

habitats as well as areas of mixed grassland and
shrub (WDFW 2012d);

present; however, known to be rare within
Project area (WDFW pers. comm.).
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Table 3. State and/or federal listed or candidate wildlife species, or state Priority Species, with potential to occur within the Four Mile

Habitat

Potential for Occurrence in the Project area

In Washington, occurs in a variety of arid and moist
lowland habitats including shrub-steppe (WDFW
2012c); roosts in caves, lava tubes, mines, old
buildings, and bridges.

Unlikely. Suitable roosting habitat appears to
be absent from Project area; some potential
to occur as a rare visitor; has not been
documented as occurring in the southern
Columbia Basin (WDFW 2012c).

Inhabits shrub-steppe, native grasslands, pastures,
orchards, vineyards, highway margins, vacant lots,
and the banks of canals; occurs only in
Washington in the Columbia Basin west of the
Columbia River, including throughout Benton
County.

Likely. Known to occur at a number of
locations in Project vicinity (WDFW 2017a);
suitable habitat appears to be present.

Occurs in open, grassy, or sagebrush plains; where
the range of the two jackrabbits species overlaps,
white-tailed jackrabbits tends to be more common
in bunchgrass habitats with less shrub cover
(WDFW 2012d).

Possible. Suitable habitat appears to be
present; however, known to be rare in
Project area (WDFW pers. comm.).

Associated with vegetated sand dunes and sandy
habitats that support shrubs and have large areas
of bare ground (WDFW 2012).

Possible. Project falls within species’ range
and suitable sandy habitat may be present
within Project area.

Project
Species Status
Townsend’s big eared bat SC
Coryhorhinus townsendii
Townsend’s ground squirrel  SC, PS
Urocitellus townsendii
townsendii
White-tailed jackrabbit SC
Lepus townsendii
Reptiles
Sagebrush lizard SC
Sceloporus graciosus
Striped whipsnake SC

Masticophis taeniatus

Inhabits shrub-steppe habitats within the driest
portions of the central Columbia Basin (WDFW
2012b).

Possible. Historical records for the species in
Benton County (WDFW 2012b); suitable
habitat may be present within the Project.

SE: state-listed endangered species; ST: state-listed threatened species; SC: state candidate species for listing; PS: state priority species; BGEPA: species
protected under the Bald and Golden Eagle Protection Act (BGEPA 1940)

Species status from WDFW (2017b)
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Birds

Bird Migration

The Project is located within the Pacific Flyway and numerous birds likely migrate across the
landscape. The Project contains stopover habitat (i.e., habitat where migratory species may
stop to rest, drink, and refuel) for raptors, songbirds, waterfowl, and shorebirds in the form of
cropland and grazed shrubland with much smaller areas of grassland and wetland habitat. In
general, high-quality stopover habitat such as riparian/wetland habitat, forest, and native shrub-
steppe is absent from Project area. Based on USFWS NWI data there are approximately 280 ac
of wetland habitat in the Project area, the majority of which is present within shallow canyons
bisecting the Project’s agricultural lands. There is some potential for migrating waterfowl,
shorebirds, and waterbirds to use these areas seasonally, as well as flooded agricultural fields,
as stopover habitats; however, given the limited amount of such habitat, use is not expected to
be substantial.

Several factors influence the migratory paths of raptors; one of the most significant influences is
geography. Ridgelines and the shorelines of large bodies of water are used by migrating raptors
because they provide conditions necessary for energy-efficient travel over long distances
(Liguori 2005) and serve as navigational aids. For these reasons, raptors tend to follow corridors
or pathways along prominent ridges with defined edges or along shorelines during migration.
While higher, north-south trending ridgelines are generally west of the Project area, there is
some potential for escarpments along the Columbia River corridor to be used by both resident
and migrating raptors. The Columbia River bends around the Project area and, at its closest
point, lies adjacent to the eastern boundary of the Project (Figure 1). There is potential for
raptors and other species such as waterfowl to use the river as a navigational aid during
migration, and trees and associated habitats along the river likely provide perch sites and
foraging areas for raptors and other species during migration. Additionally, portions of the
Columbia River to the east and south of the Project have been identified as supporting
concentrations of waterfowl (WDFW 2017a).

Passerines are by far the most abundant bird group in most terrestrial ecosystems and are the
most commonly reported fatalities at wind energy facilities (NRC 2007). In inland areas, it is
generally assumed that nocturnal migrating passerines move in broad fronts rather than along
specific topographical features (Gauthreaux et al. 2003, NRC 2007). Many species of songbirds
migrate at night and may collide with tall man-made structures, though no large mortality events
on the scale of those observed at communication towers (National Wind Coordinating
Committee [NWCC] 2004) have been documented at wind energy facilities in North America.
Large numbers of passerines have collided with lighted communication towers and buildings
when foggy conditions and spring or fall migration coincide. Birds appear to become confused
by structural lighting during foggy or low-ceiling conditions and fly in circles around lighted
structures until they become exhausted or collide with the structure (Erickson et al. 2001a).
Most collisions at communication towers are attributed to the guy wires on these structures. At
the adjacent Nine Canyon wind energy facility, a nocturnal migration radar study was conducted
in fall 2000 and spring 2001 (Mabee and Cooper 2000, Erickson et al. 2001b). Results of the
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study indicated that approximately 86% of targets passing over the project area flew at altitudes
above the maximum proposed turbine height of 80 m (262 ft). Nocturnal migration studies at the
Stateline and Vansycle wind energy facilities, approximately four and 15 mi (6.4 and 24.1 km) to
the southeast of the Project, respectively, revealed similar mean flight altitudes (Mabee and
Cooper 2004).

Avian collision fatality data from studies conducted at 30 wind energy facilities across North
America were examined to estimate how many night migrants collide with turbines and towers
and how aviation obstruction lighting relates to collision fatalities (Kerlinger et al. 2010). Fatality
rates, adjusted for scavenging and searcher efficiency, of nighttime migrants at turbines 54 to
125 m (117 to 410 ft) in height ranged from less than one bird/turbine/year to approximately
seven birds/turbine/year, with generally higher rates recorded in eastern North America and
lower rates in the West. Multi-bird fatality events (defined as more than three birds killed in one
night at a single turbine) were extremely rare and were not related to turbine lighting. The
largest mortality events attributed to turbines at US wind energy facilities to date include 14
migrant songbirds found at two turbines during spring migration at Buffalo Ridge, Minnesota
(Johnson et al. 2002), and 27 migrants at the Mountaineer facility in West Virginia (Kerns and
Kerlinger 2004). The West Virginia mortalities apparently occurred during inclement weather
and the fatalities occurred at a turbine near a heavily lit substation. Most migrant songbird
casualties recorded during systematic carcass searches at turbines have been a single fatality
found during a single search (Erickson et al. 2001a). Furthermore, no significant differences
were detected when comparing songbird mortality at lit and unlit turbines. From this research,
red flashing Federal Aviation Administration (FAA) lighting on turbines does not appear to be an
attractant to nocturnal migrants and turbines appear to be at heights below typical migration
flight elevations.

In the Pacific Northwest region of the US (i.e., Oregon and Washington), overall bird fatality
rates at wind energy facilities have ranged from 0.16 birds/MW/year at the Marengo |l facility in
Columbia County, Washington to 8.45 birds/MW/year at the Windy Flats facility in Klickitat
County, Washington (URS Corporation 2010b, Enz et al. 2011). During a one-year fatality
monitoring study at the adjacent Nine Canyon facility, the overall bird fatality rate was estimated
to be 3.59 bird fatalities/turbine/year or 2.76 birds/MW/year (Erickson et al. 2003). During the
study, 36 bird fatalities (28 small birds and eight large birds) representing 13 species were found
at turbine search plots during the study. The species most commonly found as fatalities were
horned lark (Eremophila alpestris; 36 fatalities) and ring-necked pheasant (Phasianus colchius;
five fatalities). Of the 36 bird fatalities reported during the study, 28 were passerine species with
only six classified as nocturnal migrants (Erickson et al. 2003). During three years of fatality
monitoring at the Stateline facility just over the river to the southeast, overall bird fatality rates
were similar, ranging from 1.23 to 3.17 bird fatalities/MW/year (Erickson et al. 2004, 2007).

Important Bird Areas

The Audubon Society has identified Important Bird Areas (IBAs) throughout the Western
Hemisphere that provide essential habitat for birds (Audubon 2017). These IBAs include sites
for breeding, wintering, and migrating birds and can range from only a few acres to thousands of
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acres in size. There are three recognized IBAs within 20 miles (32.2 km) of the Project: the
Walla Walla River Delta to the east, the Yakima River Delta to the north, and the Umatilla to the
southeast (Figure 7). While these IBAs are all more than two mi from the Project, given the
location of the IBAs, birds moving between these areas have the potential to pass through or
near the Project. Each IBA is described briefly below.

The Walla Walla River Delta, located at the confluence of the Walla Walla and Columbia Rivers,
just two mi (3.2 km) east of the Project (Figure 7), comprises two broad mudflats and associated
marshes which are part of the NcNary National Wildlife Refuge. The IBA is located just north of
the Wallula Gap which is considered a flight corridor for many migratory birds (Audubon 2017).
The delta supports large number of pelicans, waterfowl, shorebirds, and gulls, as well as an
extraordinarily high population of Vaux’s swifts during fall migration (Audubon 2017).

The Yakima River Delta IBA, located approximately 10 mi (16.1 km) to the north of the Project
(Figure 7), is centered on the confluence of the Yakima and Columbia Rivers. The IBA includes
open freshwater, marsh, mudflat, and sand and gravel shore, supporting five species of state or
federal listed or candidate species, up to 12 species of raptors, as well as many species of
waterfowl, shorebirds and other water-dependent species. The site is also important for its
riparian forests lining the river which provide perches for eagles, cormorants, herons, and
kingfishers (Audubon 2017).

The Umatilla IBA, located about 17 miles (27.4 km) to the southwest of the Project (Figure 7), is
comprised of the Umatilla National Wildlife Refuge. This IBA includes a varied mix of habitat
including open water, sloughs, shallow marsh, seasonal wetlands, cropland, islands, and shrub-
steppe. The IBA is vital to migrating waterfowl, bald eagles, colonial nesting birds and other
migratory and resident wildlife in an area where wetlands and other natural habitats are
otherwise scarce (Audubon 2017).

US Fish and Wildlife Service Birds of Conservation Concern

The USFWS lists 28 species as birds of conservation concern (BCC) within the Great Basin Bird
Conservation Region (BCR), within which the Project is located (USFWS 2008). These species
have been identified as vulnerable to population declines in the area by the USFWS (2008).
Several species are also State and/or federal listed or candidate species or state priority
species (e.g., ferruginous hawk, golden eagle, loggerhead shrike, sage thrasher, sagebrush
sparrow) and are discussed in greater detail in the listed species section above. Although some
of these BCC species may use habitats in the Project vicinity during migration or nesting (e.g.,
wetlands, shrub-steppe habitat), the majority of the Project area is comprised of agricultural
lands with limited ecological value to most BCCs in the region.
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Figure 7. Location of Important Bird Areas occurring in the vicinity of the Four Mile Wind Project, Benton County, Washington.
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Raptors

Diurnal raptors occur in most areas with the potential for wind energy development and have
shown susceptibility to the potentially adverse impact of wind energy development (NRC 2007).
Fifteen diurnal raptor species and seven owl species have at least some potential to occur
within the Project area for at least part of the year. Of these, eight species are likely to breed
within the Project or surrounding area and likely occur regularly within the Project: northern
harrier (Circus cyaneus), Swainson’s hawk (Buteo swainsoni), red-tailed hawk (B. jamaicensis),
ferruginous hawk, American kestrel (Falco sparverius), barn owl (Tyto alba), great-horned owl
(Bubo virginianus), and burrowing owl. One additional species, rough-legged hawk (B. lagopus)
is a common winter resident of the area. Eight species are considered uncommon permanent
residents and/or breeders in the region; however, suitable nesting and foraging habitat is
generally absent from the Project area and these species are likely to occur only as uncommon
to rare visitors to the Project: osprey (Pandion haliaetus), golden eagle, bald eagle, peregrine
falcon (F. peregrinus), prairie falcon (F. mexicanus), long-eared owl (Asio otus), short-eared owl
(A. flammeus), and western screech owl (Megascops kennicottii). Five additional species may
occur during migration or as uncommon winter residents in the region: sharp-shinned hawk
(Accipiter striatus), Cooper’'s hawk (A. cooperii), northern goshawk (A. gentilis), merlin (F.
columbarius), and snowy owl (B. scandiacus). Of the raptor species potentially occurring within
the Project, one is State threatened (ferruginous hawk), two are State candidates for listing
(golden eagle and burrowing owl), and four species are considered WDFW Priority Species
(bald eagle, burrowing owl, ferruginous hawk, and prairie falcon; WDFW 2017b).

Based on fatality monitoring studies conducted at 29 operating wind energy facilities in the
Pacific Northwest with publically available data, diurnal raptor fatality rates have ranged from
zero to 0.47 raptors/MW/year (Young et al. 2006, Erickson et al. 2000, Johnson et al. 2003,
URS Corporation 2010, Enk et al. 2010, Gritski and Kronner 2010, Downes and Gritski 2012).
During a one-year fatality monitoring study at the adjacent Nine Canyon facility in 2002-2003,
only two raptors (one American kestrel and one short-eared owl) were found within search plots
resulting in an estimated raptor fatality rate of 0.05 raptors/MW/year (Erickson et al. 2003). At
the nearby Stateline wind energy facility, annual diurnal raptor fatality rates were estimated to
range from 0.09 to 0.11 raptors/MW!/year, based on three years of monitoring (Erickson et al.
2004, 2007). Raptor species (including owls) found as fatalities at Stateline consisted of 11 red-
tailed hawks, seven American kestrels, two ferruginous hawks, one Swainson’s hawk, one barn
owl, and one short-eared owl (Erickson et al. 2004, 2007). To date, the most common raptor
species documented during fatality searches conducted at wind energy facilities in the Pacific
Northwest have been American kestrels and red-tailed hawks (WEST, unpublished database).
Based on publically available reports compiled by WEST (WEST, unpublished database), only
five ferruginous hawk fatalities and one burrowing owl fatality have been reported in Washington
and Oregon.

Eagles
Both bald and golden eagles are protected under the Bald and Golden Eagle Protection Act
(BGEPA; 1940), and in Washington, the golden eagle is a state candidate for listing (WDFW
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2017b). Currently, the relative level of eagle use of the Project area is unknown, though both
bald and golden eagles are known to occur in the region. While nesting habitat for both species
is absent from the Project area, both species may forage throughout the site, particularly during
winter or migration seasons. The golden eagle is considered an uncommon year-round resident
of the Columbia Plateau (Seattle Audubon Society [SAS] 2017). Based on statewide golden
eagle nest surveys conducted in 2013, 158 breeding pairs of golden eagles are estimated in the
state (Hayes 2013). The majority of nesting territories in the state occurred in Okanogan County
and the Columbia Plateau ecoregion; however, WDFW reported no known nest sites in Benton
County (Hayes 2013).

Alternatively, the bald eagle is considered a fairly common resident of the Columbia Plateau in
winter, but only occurs rarely in summer (SAS 2017). As of 2015, the total number of known
bald eagle territories in the state was 1,334, with the number of nests increasing annually each
year since 2005 (Kalasz and Buchanan 2016). Bald eagles typically nest near large bodies of
water, such as lakes or larger rivers; however, they also require trees that are sufficiently large
and have the branch structure necessary to support an eagle nest. Based on data from the
Washington Survey Data Management database, historical bald eagle nesting territories are
located along the Columbia River, approximately three and 12 miles (4.8 and 19.3 km) to the
east and northwest of the Project, respectively (Kalasz and Buchanan 2016). Nest sites and
breeding season foraging habitat for bald eagles are absent from the Project; however, due to
the proximity of the eastern boundary of the Project are to the Columbia River and a historical
bald eagle nesting territory, there is at least some potential for bald eagles to use the Project
during the breeding season. Bald eagles are more likely to occur in the Project during the
winter, potentially foraging on carrion once their primary prey (fish) becomes more scarce
(Kalasz and Buchanan 2016).

For reasons not well-understood, golden eagles are known to have a higher susceptibility to
collisions with wind turbine rotors than are bald eagles (Allison 2012). A small number of wind
projects in five western states, all located within high-quality golden eagle breeding habitat,
have produced substantially larger numbers of golden eagle fatalities, with fatality rate estimates
as high as 15-70 golden eagles per year (Allison 2012). Nonetheless, most wind energy
facilities that have been constructed within the golden eagle’s geographic range, including all
wind energy projects that have been constructed outside of golden eagle breeding habitat, have
resulted in very small numbers of recorded fatalities (zero to three total per project; Allison
2012). Within the Pacific Northwest region of the US (i.e., Washington and Oregon), six golden
eagle fatalities have been reported in publicly available reports from four different wind energy
facilities (URS 2010, Enk et al. 2011, Enz and Bay 2012, Enz et al. 2012). To date, no bald
eagle fatalities have been reported in publicly available reports at facilities in the Pacific
Northwest (WEST, unpublished database). Over the course of a year-long pre-construction
avian use study conducted at the adjacent Nine Canyon wind energy facility, only one golden
eagle and one unidentified eagle were observed (Erickson et al. 2002). No eagle fatalities were
documented during a one-year post-construction fatality monitoring study at the Nine Canyon
facility (Erickson et al. 2003). While the publicly available data suggests eagle mortality at wind
energy facilities in the Pacific Northwest may be relatively low, publicly available data is limited
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to relatively short fatality monitoring studies (1-2 years typically) at projects that have in many
cases been operational for less than 10 years.

Year round eagle/large bird use surveys, consistent with the USFWS ECPG (USFWS 2013) and
WEG (USFWS 2012), will help estimate use of the Project area by eagles and other raptor

species.

Potential Raptor Nesting Habitat

Limited nesting habitat is available for raptors within the Project area. Scattered isolated trees,
primarily associated with current or abandoned farmsteads, are present throughout the Project
and may provide nest sites for red-tailed hawks, Swainson’s hawks, and great-horned owils.
Grasslands, pasture and cropland may provide habitat for ground-nesting burrowing owls and
northern harriers. Cliffs, bluffs, and cut banks, though generally absent from Project area, are
present in the surrounding region and likely provide nest sites for ferruginous hawks and barn
owls. Riparian forest habitat along the Columbia River likely supports the highest density of
nesting raptors within several miles of the Project.

A raptor nest survey, including surveys for bald and golden eagle nests within a 10-mile radius
of the Project area, and surveys for all raptor nests within two miles of the Project area, would
help evaluate potential impacts to nesting raptors from the construction and operation of the
Project.

Areas of Potentially High Prey Density

Small- and medium-sized mammals comprise the primary prey base for many raptor species,
although birds and insects may also contribute to the diet of many raptor species. Large
aggregations of prey species (e.g., prairie dog colonies) are not present in the Project area;
however there are a number of other rodent (e.g., ground squirrels and chipmunks), lagomorphs
(e.g., black-tailed jackrabbit), and passerines (i.e., songbirds), particularly those associated with
agricultural lands, that are likely to occur throughout the Project. Rodents may be most
concentrated along field edges and roads (Preston 1990, Rosenzweit 1989). Waterfowl and
waterbirds are also potential prey for eagles and other large raptors; however, perennial and
ephemeral water sources in and near the Project area are limited. Flooded agricultural fields
may provide foraging opportunities for large raptors during wet periods, and grain fields may
attract small mammals which in turn may attract foraging raptors. Larger streams, rivers and
lakes which provide fish for raptors such as bald eagles and osprey are absent from the Project;
however, the Columbia River lies immediately to the east of the Project.

Bats

Due to the lack of full understanding of bat populations in North America, species and relative
abundance of bats occurring within the Project area are difficult to determine. Based on range
maps and species accounts from BCIl (2017), 16 species of bat are known to occur in
Washington, with eight species having an approximate range and habitat requirements that
include the Project area: pallid bat (Antrozous pallidus), big brown bat (Eptesicus fuscus), silver-
haired bat (Lasionycteris noctivagans), hoary bat (Lasiurus cinereus), California bat (Myotis
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californicus), little brown bat (M. lucifugus), dark-nosed small-footed myotis (M. melanorhinus),
and canyon bat (Parastrellus hesperus). While roosting habitat for the majority of bat species is
generally absent from the Project area, each of the species listed above have the potential to
forage within, or migrate through, the Project area. The only listed or candidate bat species in
Washington are Townsend’s big-eared bat and Keen’s myotis (M. keenii), both of which are
state candidates for listing (WDFW 2017); however, Keen’s myotis occupy only the extreme
northwestern corner of the state and Townsend’s big-eared bats are unlikely to occur within the
Project due to a general lack of roosting and hibernating sites.

Studies conducted at wind energy facilities have documented use of areas within and around
these facilities by resident or breeding bats during the summer reproductive period; however,
these species are rarely found as casualties at turbines (Johnson 2005). To date, most bat
casualties at wind energy facilities in the Columbia Plateau have been migratory species (e.g.,
hoary and silver-haired bats; Johnson and Erickson 2011), which conduct relatively long fall
migrations between summer roosts and wintering areas. For unknown reasons, bat mortality
rates are disproportionately high during the fall. However, it may be that tree-roosting bats fly at
lower altitudes above ground level (AGL) during spring migration than during fall migration. For
example, hoary bats fly one to five m (three to 16 ft) above the ground while migrating through
New Mexico in the spring, but apparently not in the fall (Cryan and Veilleux 2007). Similarly, a
hoary bat collided with an aircraft above Oklahoma at an altitude of 8,000 ft (2,438 m) in
October of 2001 (Peurach 2003), which may support the theory that bats generally fly at higher
altitudes in the fall.

In the Pacific Northwest, bat fatality rates at wind energy facilities have varied widely, ranging
from 0.12 bats/MW/year at the Kittitas Valley facility in Kittitas County, Washington (Stantec
2012) to 4.23 bats/MW/year at the Palouse facility in Whitman County, Washington (Stantec
2013). During the one-year post-construction fatality monitoring study at the adjacent Nine
Canyon facility, the bat fatality rate was estimated at 2.47 bats/MW/year (Erickson et al. 2003),
which falls near the middle of the range of fatality rates for the Pacific Northwest. Similarly, at
the nearby Stateline facility, bat fatalities rates have ranged from 0.95 to 2.29 bats/MW/year
(Erickson et al. 2004, 2007). Consistent with the results from other studies in the Pacific
Northwest and across the county, 20 of the 27 total bat fatalities (74%) documented at Nine
Canyon, were found during the late summer/early fall period and all 27 fatalities comprised just
two species: silver-haired bat and hoary bat (Erickson et al. 2003). At Stateline, Silver-haired
and hoary bats comprised nearly 96% of bat fatalities (Erickson et al. 2004, 2007).

SUMMARY

Table 4 summarizes key wildlife considerations for the Project. Of the wildlife species protected
by or under review through the federal ESA, none have the potential to occur within the Project
area. Three species with state threatened or endangered status have at least some potential to
occur in the Project area including: American white pelican, ferruginous hawk, and sandhill
crane. An additional 12 species designated as state candidates for listing also have potential to
occur within the Project including six birds, four mammals, and two reptiles. Both the golden and
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bald eagle, afforded additional protection under the federal BGEPA, have the potential to occur
within the area. No state and/or federal special-status plant species are known to occur within
five mi of the Project; however, one rare/high quality plant community has been documented
approximately a mile north of the Project, and several WDFW Priority Habitats or Habitat
Features are known to occur within several miles of the Project. Due to the current land use
within the Project, the likelihood of special status plants and rare/high quality plant communities
and habitats occurring within the Project area is low due to the current predominant land use;
though some remnant patches of native shrub-steppe habitat may be present, particularly within
the eastern portion of the Project.

Fifteen diurnal raptor species and seven owl species have the potential to occur as residents
and/or migrants in the Project area at some point during the year. Nesting habitat within the
Project is limited to scattered, isolated trees and pasture/cropland (for ground-nesting raptors),
but is more abundant in the surrounding landscape in trees and along cliffs, and cut banks.

The Project area is located within the Pacific Flyway and numerous birds likely migrate through
the region. The Project area is characterized by rolling hills that generally would not be expected
to concentrate or funnel raptors during migration; however, escarpments along the Yakima and
Columbia Rivers located to the north and east of the Project may receive higher use by both
resident and migrating raptors. Additionally, trees and riparian habitats associated with the
rivers likely provide perch sites and foraging habitat for migrating raptors, waterfowl, and other
species. Portions of the Columbia River within several miles of the Project have been
designated by the WDFW as waterfowl concentration areas. Stopover habitat for songbirds,
waterfowl, and shorebirds in the form of cropland/pasture and smaller amounts of shrubland is
present with the Project area; however, these areas are generally not considered high-quality
stopover habitat and are abundant across the landscape.

Relatively high bat mortality at other wind energy facilities in North America is a concern, and
some species that appear to be at greatest risk, such as hoary and silver-haired bats, are likely
to occur in the Project area, particularly during fall migration. At least eight bat species have the
potential to occur within the Project area at some time during the year. While roosting habitat is
generally lacking within the Project area for most of these species, the Project’s pastures,
croplands, shrublands, and limited riparian/wetland habitat may provide foraging and drinking
habitat for some resident bat species.
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Table 4. Summary of the potential for wildlife and plant conflicts in the proposed Four Mile Wind
Project’; VH = Very High, H = High, M = Moderate, and L = Low

Issue

VH H M L Notes

Raptor nest sites

{ Limited habitat for nesting raptors in Project area;

higher potential for nesting in canyons and cliffs to

north and east of the Project; potential for

ferruginous hawk and burrowing owl nests (state

listed/candidate species). Historical bald eagle nest
approximately three miles east of Project.

Concentrated raptor flight
areas

J A number of raptors are likely to use the Project area.
Columbia River just east of Project may concentrate
raptors during migration; escarpments above river
may receive higher raptor use during migration
and/or winter.

Avian migratory pathways

Project area located along the Pacific Flyway, but
high-quality stopover habitat generally absent;
extensive riparian/wetland habitat absent. Potential
use by migrating passerines, but not likely used as
concentrated migration pathway or stopover area.

Raptor prey species

( Potential for rodents, lagomorphs, and prey bird
species to occur within Project area, but not likely in
high concentrations.

Federal protected wildlife
species

No federal listed, candidate, or under review species
currently have the potential to occur within the
Project; both bald and golden eagles, protected
under the federal BGEPA have the potential to
occur.

State protected wildlife
species

( Sixteen state-listed or candidate species have at least
some potential to occur.

Uniqueness of habitat

Habitat and land use within the Project area is
predominately agricultural. Four WDFW Priority
Habitats/Habitat Features and one WNHP rare/high
quality plant community is found in Project vicinity.
Three IBAs are within 20 miles of Project.

Rare plants/ecosystems

No state and/or federal special-status plant species
known to occur within 5 miles of the Project area;
one rare/high quality plant community known to
occur in region.

Bats

«’ At least eight bat species have at least some potential
to occur within the Project area, one of which is a
state candidate for listing. Bat species that have
shown relatively high levels of fatalities at wind
energy facilities are likely to be present.

'Summarized for the Four Mile Wind Project as a whole but the habitat of the Project area varies in its ability to support

species of concern.

USFWS Land-Based Wind Energy Guidelines Tier 2 Questions

Chapter 3 of the USFWS WEG (2012) includes seven Tier 2 questions which should be
addressed during site characterization efforts. A contextual review of these questions after
synthesis of a SCS report may help identify areas where existing data do not sufficiently
address potential impacts to biological resources which may occur through development of a
wind energy facility, and should serve to guide formulation of project-specific Tier 3 study plans
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intended to fill data gaps. This Four Mile SCS attempts to answer the Tier 2 questions through a
desktop review of publicly available information. However, some data gaps remain;
recommended field studies intended to fill data gaps are included in the following section
(Conclusion and Next Steps). It is also useful to consider the seven Tier 2 questions individually
in the context of this SCS; although the previous Summary section includes much pertinent
information, it does not specifically relate SCS report findings to Tier 2 questions. The following
list describes how this report has addressed specific Tier 2 questions, where information related
to these questions can be found in this report, and what if any data gaps remain:

1. Are known species of concern present on the proposed site, or is habitat (including
designated critical habitat) present for these species?

No federal listed wildlife species have the potential to occur within the Project and no
designated critical habitat is present within the Project or surrounding area. Sixteen
State listed or candidate species (10 birds, four mammals, and two reptiles) have at
least some potential for occurrence in the Project (see Listed Species section). No State
and/or federal special-status plant species are known to occur within five mi of the
Project. Tier 3 field studies will help confirm presence or absence of many of these
species (see Conclusion and Next Steps section).

2. Does the landscape contain areas where development is precluded by law or designated
as sensitive according to scientifically credible information?

A desktop review of publicly available information did not reveal any areas on the
landscape where development is precluded by law. Four WDFW Priority Habitats are
known to occur within 2 miles of the Project: emergent wetland, forest/shrub wetland,
shrub-steppe and cliffs/bluffs. Tier 3 field studies will help determine the presence or
absence of any sensitive areas in the Project (see Conclusion and Next Steps section).

3. Are there plant communities of concern present or likely to be present at the site?

No State and/or federal special-status plant species are known to occur within five mi of
the Project. One rare/high quality plant community is known to occur approximately one
mile north of the Project (see Rare Plants and Plant Communities section). Tier 3 field
studies will help determine the occurrence of plant communities of concern at the Project
(see Conclusion and Next Steps section).

4. Are there known critical areas of congregation of species of concern, including, but not
limited to: maternity roosts, hibernacula, staging areas, winter ranges, nesting sites,
migration stopover or corridors, leks, or other areas of seasonal importance?

There are no known critical areas of congregation of species of concern within the
Project area and desktop analyses do not suggest any are likely to occur. Several
portions of the Columbia River, within three miles of the Project, are recognized as
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concentrated waterfowl areas. Tier 3 field studies will help determine the presence or
absence of critical congregation areas in the Project (see Conclusion and Next Steps
section).

5. Using best available scientific information has the developer or relevant federal, state,
tribal, and/or local agency identified the potential presence of a population of a species
of habitat fragmentation concern?

The Project area consists exclusively of private lands managed for crop production and
livestock grazing. As such, modern land use of the Project has already led to a
fragmented landscape (see Table 1; Figures 3 and 4), and it is unlikely that populations
of species with high fragmentation concern are present.

6. Which species of birds and bats, especially those known to be at risk by wind energy
facilities, are likely to use the proposed site based on an assessment of site attributes?

Many species of birds and bats are likely to use the Project area at some point during
the year (see Raptors, Bird Migration, and Bats sections). There are 15 diurnal raptor
species and seven owls which have the potential to occur within the Project. Of these,
eight species may breed within the Project or Project vicinity, including the ferruginous
hawk (state threatened) and burrowing owl (state candidate), as well as several other
sensitive bird species. Diurnal raptors and some owls are known to be at risk by wind
energy facilities. There are at least eight species of bats with the potential to occur in the
Project (see Bats section) including both hoary and silver-haired bats, which are known
to be at risk by wind energy facilities. Tier 3 field studies will help refine the species
present which are known to be at risk from wind energy facilities.

7. s there a potential for significant adverse impacts to species of concern based on the
answers to the questions above, and considering the design of the proposed project?

While the Project design has not yet been determined, based on the general location of
the proposed Project and following a desktop review of publicly available information
pertaining to the Project area, the potential for significant adverse impacts to species of
concern due to development of the Project appears to be low. However, a number of
pre-construction baseline biological studies are recommended in order to properly
characterize site-specific wildlife use and evaluate the biotic resources in the Project
area (see Conclusion and Next Steps section).

CONCLUSION AND NEXT STEPS

Based on this SCS, the Project does not appear to have a high potential for conflict with the
majority of wildlife and plant issues listed in Table 4. Regardless, a number of pre-construction
baseline wildlife and botanical studies are recommended for the Project with the purpose of
characterizing wildlife use (particularly avian and bat use) within the Project area, estimating

WEST, Inc. 29 March 2018



Four Mile Site Characterization Study

impacts of the proposed facility on sensitive wildlife and botanical resources, and to assist with
siting turbines to minimize impacts to the extent practicable. Baseline studies recommended at
this time are presented in Table 5 and include the following:

e Vegetation and land cover mapping following WDFW habitat classification standards and
consistent with the Washington Wind Power Guidelines (WDFW 2009).

e Year round large bird/eagle use surveys consistent with recommendations presented in
the USFWS ECPG (USFWS 2013), designed to characterize use of the Project area by
large birds, with an added emphasis on bald and golden eagles.

e Small bird use surveys, consistent with recommendations presented in the WEG
(USFWS 2012) and the Washington Wind Power Guidelines (WDFW 2009), designed to
evaluate small bird use of the Project area.

o Nesting raptor surveys with an emphasis on bald and golden eagles and other sensitive
raptor species as recommended in the WEG (USFWS 2012), ECPG (USFWS 2013),
and Washington Wind Power Guidelines (WDFW 2009).

e Bat acoustic monitoring at one meteorological tower location during the spring, summer,
and fall using methods recommended in the WEG (USFWS 2012) and the Washington
Wind Power Guidelines (WDFW 2009).

¢ Threatened, endangered, and sensitive species (TESS) surveys, inclusive of rare plants,
following methods consistent with the Washington Wind Power Guidelines for surveying
and evaluating impacts to TESS and natural communities (WDFW 2009).

The large bird/eagle and small bird use surveys listed above should be sufficient to provide a
baseline risk assessment for bird species possibly occurring within the Project area and the
need for additional studies or more detailed spatial distribution mapping. Early and regular
consultation with the USFWS and WDFW is recommended, as it is possible that additional
species-specific surveys for sensitive bird, mammal, reptile, or plant species may be
encouraged by these agencies. The following Table (Table 5) includes a column for Tier 2
questions. This is intended to highlight how recommended Tier 3 field studies will address
information gaps identified during Tier 2 site characterization, and ties directly to information
presented in the preceding USFWS Land-Based Wind Energy Guidelines Tier 2 section.
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Appendix A. Photographs Taken During Tier 2 Site Visit to the Four Mile Wind Project on
December 11-12, 2017



Photo 1. Taken from meteorological (met) tower location (FM1) in eastern
portion of Project, looking north.

Photo 2. Taken from met tower location (FM1) in eastern portion of the Project,
looking southeast.



Photo 3. Taken from met tower location (FM2) in south-central
portion of Project, looking north toward Nine Canyon.

Photo 4. Taken at met tower location (FM2) in south-central
portion of Project, looking east.



Photo 5. Taken at met tower location (FM4) in northeastern corner of
Project, looking south.

Photo 6. Taken at met tower location (FM4) in northeastern corner of
Project, looking north.



Photo 7. Taken from southeastern portion of Project.
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DATE: November 14, 2018  Public Draft - For Distribution

TO: Joseph Wood and Jeffrey Wagner, wpd Wind Projects Inc.

FROM: Andrea Chatfield and Samantha Brown, WEST, Inc.

RE: Results of the 2018 vegetation and land cover mapping for the Four Mile Wind

Project Study Area, Benton County, Washington.

INTRODUCTION

Four Mile MW LLC (Four Mile) is proposing to develop the Four Mile Wind Project (Project) in
Benton County, Washington. Four Mile contracted Western EcoSystems Technology, Inc.
(WEST) to conduct a vegetation and land cover assessment in the area where the Project is
proposed. This assessment was performed as recommended in the Washington Department of
Fish and Wildlife (WDFW) Wind Power Guidelines (WDFW 2009). The resulting information can
be used to identify potentially suitable habitat for sensitive plant and wildlife species, to help
guide surveys for sensitive species within development corridors, and for informing mitigation
requirements for temporary and permanent impacts to habitat resulting from Project
development. This memorandum summarizes the methodology and results of the 2018
vegetation and land cover assessment for the Project.

SITE DESCRIPTION
Regional Setting

The Study Area lies within the semi-arid Columbia Plateau Ecological region, which
encompasses a large portion of south central Washington (Washington Biodiversity Council
2008). The Columbia Plateau tilts upward and southward into the Great Basin of eastern
Oregon, western Idaho, and northern Nevada, and is bordered by the Cascade Mountains to the
west, the Okanogan Highlands to the north, the Palouse Hills to the east, and the Blue
Mountains to the southeast. The Columbia and Snake rivers are the dominant topographic
features of the Columbia Plateau; in Washington, the Plateau is bisected by the Columbia River.
Today, the areas with suitable soil are used for agriculture; crops include wheat (Triticum spp.),
alfalfa (Medicago sativa), potatoes (Solanum tuberosum), grass hay, and vineyards. Other
areas within the region are used for livestock grazing. In the Yakima Valley to the north and the
Columbia Basin to the south, irrigated agriculture is prevalent and includes pastures, orchards,
and vineyards. Hops (Humulus lupulus) and field crops are also commonly grown. In un-
cultivated areas, this ecoregion is characterized by arid sagebrush- (Artemisia spp.) steppe and
grassland. The regional climate can by typified as arid to semiarid with low precipitation, warm
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to hot dry summer, and relatively cold winters (Franklin and Dryness 1973). Mean annual
temperature in the region is 59° Fahrenheit (15° Celsius), with mean annual precipitation of 10
inches (25 centimeters; Franklin and Dryness 1973, Daly 2000).

Study Area

The proposed Study Area encompasses 35,987 acres (14,563 hectares) of private and state-
owned land within Benton County in southeastern Washington, approximately seven miles (11.3
kilometers) south of the city of Kennewick (Figure 1). Topography within the Study Area
generally consists of rolling hills bisected by meandering canyons that drain primarily to the
south and east into the Columbia River. Elevations range from approximately 630 feet (192
meters [m]) along the northeastern boundary of the Study Area to 2,010 feet (613 m) in the
northwest. The eastern boundary of the Study Area lies adjacent to the Columbia River as it
bends around the Study Area from the north to the southwest (Figure 1).

The native vegetation of the Study Area consisted of a bluebunch wheatgrass (Pseudoroegneria
spicata)-ldaho fescue (Festuca idahoensis) zonal association, which was predominately
grassland and shrub-steppe with deciduous riparian forest and scrub along drainages (Franklin
and Dyrness 1973). Today, agriculture and livestock grazing have converted the area to a
mosaic of cultivated wheat fields and grasslands managed under the US Department of
Agriculture Farm Service Agency’s Conservation Reserve Program (CRP), with a few smaller
patches of remnant shrub-steppe habitat throughout. In general, shrub-steppe is located in
topographically steep area, such as along drainages, where crop cultivation is not possible. A
network of county and a few private roads traverse the Study Area.

METHODS

The objective of the 2018 vegetation and land cover assessment was to characterize and map
the general vegetation and cover types across the Study Area. Land cover types mapped were
consistent with those described by the WDFW (2009) and included the following:

e Shrub-steppe — areas dominated by shrubs less than 16.4 feet (5.0 m) tall;
e Grassland — uncultivated areas with herbaceous vegetation including CRP grasslands;
e Agriculture — cultivated cropland and pasture;

o Developed — urban areas, stand-alone structures/residences/farms, highways, and other
disturbed areas.

The above land cover types were initially mapped using aerial imagery and remotely sensed
data that included the National Landcover Dataset (USGS 2011) and National Wetland
Inventory (USFWS 2018) which were then field-verified by a qualified WEST biologist. Following
field-verification, a WEST Geographic Information System (GIS) specialist digitized the final
habitat designations to create a vegetation/land cover map of the Study Area.
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Figure 1. Location of the Four Mile Wind Project, Benton County, Washington.
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RESULTS

Based on the mapping effort, four vegetation/land cover types were identified within the Study
Area (Table 1). The predominant land cover type was agriculture, encompassing 53.2% of the
total Study Area. Agricultural areas within the Study Area were primarily cultivated croplands
consisting of dryland wheat, and were more extensive in the central portions of the Study Area.
This was followed by grasslands which encompassed a further 29.5% of the Study Area (Table
1; Figure 2). Smaller areas of remnant shrub-steppe (16.5% of the Study Area) were located
primarily in the northeast and west of the Study Area (Figure 2). Developed areas, including
Highway 82 and individual structures, residences, and farms, were scattered throughout the
area and composed the remaining 0.9% of the Study Area (Table 1; Figure 2).

Table 1. Vegetation/land cover types, acreages, and percent coverage within the Four Mile Wind
Project Study Area, Benton County, Washington.

Vegetation/Land Cover Type Total Acres Percent Coverage
Agriculture 19,130.00 53.2
Grassland/CRP* 10,605.90 295
Shrub-Steppe 5,935.85 16.5
Developed 315.27 0.9
Total 35,987.02 100

*CRP=Conservation Reserve Program lands

Based on the WDFW Wind Power Guidance, no mitigation is required for impacts (temporary or
permanent) to agriculture (cropland or pasture) or developed/disturbed areas which are
considered Class IV habitats and have generally low value to wildlife and native plants (WDFW
2009). The remaining two land cover types, shrub-steppe and grassland (including CRP lands),
are considered Class lll habitats requiring a 0.1:1 mitigation ratio for temporary impacts (in
addition to restoring the temporarily impacted habitat) and a 1:1 ratio for permanent impacts.
Shrub-steppe and grassland vegetation communities provide important breeding and foraging
habitat for a number of sensitive wildlife species, and shrub-steppe is classified as a priority
habitat in Washington (WDFW 2009). Grasslands within the Study Area are likely classified into
one of two categories: 1) areas along the margins of tilled agricultural fields or along drainages
which are too steep to be cultivated or 2) parcels that are currently enrolled in the CRP. In
general, it is unknown which non-cultivated grassland parcels are CRP lands as this information
is not publicly available; however, for the purposes of habitat mitigation, CPR lands and
grasslands are functionally similar and are both considered Class Il habitats (WDFW 2009).
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Figure 2. Land cover types mapped within the Four Mile Wind Project Study Area, Benton County, Washington.

WEST, Inc. 5 November 14, 2018



Four Mile 2018 Land Cover Mapping

LITERATURE CITED

Clarke, S. E. and S. A. Bryce. 1997. Hierarchical subdivisions of the Columbia Plateau & Blue Mountains
ecoregions, Oregon & Washington. General Technical Report PNW-GTR-395. U.S. Department
of Agriculture, Forest Service, Pacific Northwest Research Station, Portland, Oregon.

Daly, C. 2000. Spatial Climate Analysis Service. 2000. United States Average Annual Precipitation, 1961-
1990. In: Atlas of the United States. Available online: http://nationalatlas.gov

ESRI. 2018. World Imagery and Aerial Photos. ArcGIS Resource Center. Environmental Systems
Research Institute (ESRI), producers of ArcGIS software. Redlands, California. Information
online: http://www.arcgis.com/home/webmap/viewer.html?useExisting=1

Franklin, J. F. and C. T. Dyrness. 1973. Natural Vegetation of Oregon and Washington. General
Technical Report PNW-GTR-008. Pacific Northwest Research Station, US Department of
Agriculture (USDA) Forest Service, Portland, Oregon.

National Geographic Society (National Geographic). 2018. World Maps. Digital topographic map. PDF
topographic map quads. Available online: http://www.natgeomaps.com/trail-maps/pdf-quads

North American Datum (NAD). 1983. NAD83 Geodetic Datum.

US Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI). 2018. Seamless Wetlands
Data by State. National Wetlands Inventory website. Last updated: May 1, 2018. U.S. Department
of the Interior, Fish and Wildlife Service. Washington, D.C. Geodatabase and Shapefile data
available online at: http://www.fws.gov/wetlands/data/State-Downloads.html

US Geological Survey (USGS). 2018. USGS Topographic Maps. Accessed: January 17, 2018.
Information online: https://nationalmap.gov/ustopo/index.html

US Geological Survey (USGS) National Land Cover Database (NLCD). 2011. National Land Cover
Database 2011 (NLCD 2011). Multi-Resolution Land Characteristics Consortium (MRLC),
National Land Cover Database (NLCD). USGS Earth Resources Observation and Science
(EROS) Center, Sioux Falls, South Dakota. Available online: http://www.mrlc.gov/nlcd2011.php;
Legend: http://www.mrlc.gov/nicd11 leg.php

Washington Biodiversity Council. 2008. Columbia Plateau Ecoregion: Biodiversity. Washington
Biodiversity Project 2004-2010. Washington Biodiversity Council, Olympia, Washington.

Washington Department of Fish and Wildlife (WDFW). 2009. Wind Power Guidelines. WDFW, Olympia,
Washington. April 2009. 35 pp

WEST, Inc. 6 November 14, 2018



ENVIRONMENTAL & STATISTICAL CONSULTANTS

2725 NW Walnut Boulevard Corvallis, OR 97330
Phone: 307-634-1756 ¢« www.west-inc.com ¢ Fax: 307-637-6981

DATE: October 17, 2018

TO: Joseph Wood and Jeffrey Wagner, wpd Wind Projects Inc.

FROM: Andrea Chatfield and Samantha Brown, WEST, Inc.

RE: Results of the 2018 Townsend’s ground squirrel (Urocitellus townsendii) habitat

assessment for the proposed substation at the Four Mile Wind Project, Benton
County, Washington.

Introduction

Four Mile MW LLC (Four Mile) is proposing to develop the Four Mile Wind Project (Project) in
Benton County, Washington. Four Mile contracted Western EcoSystems Technology, Inc.
(WEST) to conduct a habitat assessment for Townsend’s ground squirrel (Urocitellus
townsendii) within an approximately 25-acre (10.1-hectare) parcel (Study Area) proposed for
construction of the Project's substation (Figure 1). This memorandum summarizes the
methodology and results of the Townsend’s ground squirrel habitat assessment conducted
within the Study Area in October 2018.

Status and Natural History

Townsend’s ground squirrel (occurring south of the Yakima River) is a candidate for state listing,
and is also considered a Priority Species in Washington (WDFW 2018a, 2018b). Townsend’s
ground squirrel is a ground dwelling species that constructs and utilizes burrows within high
desert shrubland and grasslands habitats (NatureServe 2016). The species typically inhabits
arid shrub-steppe and native grasslands; however, pastures, orchards, vineyards, highway
margins, and vacant city lots are also used (WDFW 2011). Burrows, which are often grouped
into large colonies, are used for shelter, protection from predators, and food storage, as well as
for hibernation for up to eight months of the year (WDFW 2011). The ground squirrel’s diet
largely comprises green herbaceous vegetation, including Sandberg’s bluegrass (Poa secunda),
western tansymustard (Descurainia secunda), lupine (Lupinus laxiflorus), and woollypod
milkvetch (Astragalus purshii; WDFW 2011). Historically, the Townsend’s ground squirrel’s
range encompassed several states including Washington, Oregon, Idaho, and Nevada but with
habitat loss, degradation, and fragmentation, it is estimated that less than 10% of its original
habitat remains (NatureServe 2016). Most of the species’ geographic range has been converted
to agriculture, and much of the remaining shrub-steppe is being degraded by cheatgrass
(Bromus tectorum) and other exotic annuals. The species is now restricted to the Columbia
Basin in Washington, west of the Columbia River (WDFW 2011), and has been documented at
a number of locations within several miles of the Project area (WDFW 2018a).
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Figure 1. Location of the Study Area evaluated during the 2018 Townsend’s ground Squirrel habitat assessment at the
Four Mile Wind Project, Benton County, Washington.
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Study Area

The Study Area consists of an approximately rectangular 25-acre parcel of privately-owned land
in the southwestern portion of larger Project area (Figure 1). The Study Area is located about 50
feet (ft; 15 meters [m]) south of Beck Road and 100 ft (30 m) east of an existing transmission
line (Figure 1). Land use within the Study Area is agriculture, consisting entirely of cultivated
wheat (Triticum spp.) fields (Photo 1). Topography of the Study Area is generally flat with an
average elevation of approximately 1,420 ft (433 m).

Methods

The objective of the habitat assessment was to evaluate the Study Area with respect to
suitability for Townsend’s ground squirrel occupancy, while also surveying the Study Area for
any signs of ground squirrel presence. Prior to the field survey, a desktop assessment was
conducted using information on modeled suitable habitat and habitat connectivity for
Townsend’s ground squirrel provided by the Washington Wildlife Habitat Connectivity Working
Group (WHCWG; 2012). This was followed by a field survey, conducted on October 4, 2018, by
a trained WEST field biologist who surveyed the 20-acre parcel by walking meandering parallel
transects spaced approximately 160 ft (50 m) apart throughout the Study Area. While walking
the transects, the biologist scanned the surrounding area for signs (burrows, tracks, scat, calls,
and visual observations) of Townsend’s ground squirrel activity within the Study Area. While the
field survey was conducted outside of the species’ period of activity above ground (typically
February — June), it was assumed ground squirrel burrows with sign of recent use would be
evident within the Study Area, if present.

Results

Based on modelling of suitable habitat and connectivity for Townsend’s ground squirrel by the
WHCWG, the Study Area falls outside of designated Habitat Concentration Areas or areas of
connectivity for Townsend’s ground squirrel. According to the WHCWG habitat model, the Study
Area is classified as having a habitat value of 0-0.25, the lowest habitat value on a scale of 0
(lowest) to 1 (highest; WHCWG 2012). A field survey of the Study Area confirmed this
assessment. The entire Study Area, as well as areas immediately surrounding the Study Area,
are composed of tilled agricultural lands (Photo 1). Cultivated cropl