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1.0 INTRODUCTION

Invenergy, LLC is evaluating the feasibility of exgling wind power development in Kittitas County,
Washington (Figure 1la). The Vantage Project wdl dmuth of the existing Wild Horse Wind Power
Project, approximately 4 miles west of Vantage andh of Interstate 90, and is proposed to produce
approximately 100 megawatts (MW). At this time, 8inhd Energy (GEWE) 1.5sle 60Hz wind turbines
with a 1.5 MW power output are planned for thisjpct These GEWE turbines have a 77 meter rotor
swept area (RSA), with a rotor hub height minimuna anaximum of 65 and 85 meters, respectively;
height dependent upon topographic wind captureradga.

To predict project impacts on wildlife, Invenerdy,C contracted Western Ecosystems Technology, Inc.
(WEST) to conduct a wildlife and habitat baselitedg. Study protocols were developed based upon
WEST's experience with wildlife-wind turbine intetéons at projects throughout the U.S. Additiopall
protocols were developed by utilizing informatioollected at the Wild Horse Wind Project, and the
information presented in the Critical Issues Anal\(§etra Tech 2006). The Washington Department of
Fish and Wildlife (WDFW) reviewed these protocaislanuary 2006 and slight modifications were made
in early February 2006. The following document teams results of the 2006 baseline study, and an
assessment of anticipated impacts to wildlife.

Overview of the Baseline Studies

The principal objectives of the baseline studytfos proposed wind project are to: (1) documeptaa
nest density and location; (2) describe occurreoteny federal and state threatened, endangered,
proposed, candidate, or sensitive-status faunéorm &nd their potential habitat that may be afddby

the project; (3) describe habitat types/ecotonethéngeneral project area; (4) estimate any patenti
impacts to habitat and wildlife that could resuéimh the construction and operation of the propoged
energy project, and (5) identify potential projelesign and/or mitigation measures that could reduce
negative impacts.

In addition to site-specific data, the baselinedgtuwises existing information and results of studies
conducted at other wind plants in the region. Ralkected at existing wind plants have greatlyaned

the ability to estimate potential bird and bat rality at proposed wind plants. For several wind pow
projects, standardized baseline data on avian nagg¢or nesting, and habitat information have been
collected in association with standardized poststoiction (operational) monitoring, allowing
comparisons of avian use to mortality. Additionaformation about species occurrence, or likely
occurrence, in the vicinity of the proposed windjpct was obtained from available agency databases
and personal communications with wildlife agencyspanel.

The Vantage study consisted of the following reste@omponents: 1) winter eagle surveys, 2) seasonal
avian use surveys, 3) raptor nest surveys, 4) Bederd State sensitive wildlife and wildlife halbita
surveys, 5) rare plant surveys, 6) vegetation amt&t mapping, 7) sage grouse surveys, and 8)glene
wildlife observations.

2.0 STUDY AREA

The project site is located in central Washingtdfittitas County, between the towns of Kittitas and
Vantage (Figure 1a). More specifically, the propdl be built on the open hills south of WhiskByck

WEST, Inc. 1
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Mountain, located approximately 10 miles east dftitéis and immediately south of the Old Vantage
Highway.

The project area is located within the ColumbiaiBahysiographic province, which lies within therra
shadow of the Cascade Range. The province is aeaizeed by semi-arid conditions, with low
precipitation, warm-to-hot dry summers, and rekdivcold winters. Average annual temperature & th
project area is approximately 47and average annual precipitation is approximaleilyches, of which

1.3 inches typically occurs from June through Aug&sanklin and Dyrness 1988). The site features
moderate topographic relief and ranges in elevafimm 400 to 6,864 feet (Figure 1b). Few
intermittent/ephemeral drainages convey runoff fittve site, and only one spring and seasonal shallow
wetland appear to provide any water resource.

3.0 METHODS

3.1 Winter Eagle Driving Surveys

Driving transects to evaluate the numbers of wintgbald eagles and other birds and their movemants
the project area were initiated in mid-February0@@nd continued through early April. Surveys were
conducted by driving and counting bald eagles, @hér large birds along the old Vantage highway and
local roads within the project area; ATV use waguieed occasionally. Surveyors drove a pre-
determined route weekly, alternating between stgrdind ending locations. Surveys along the Colambi
River from the town of Vantage and three and halésnsouth near the river were also conducted #s pa
of the route. Surveys were conducted in the mgraimmd evening hours, alternating each week.

If bald eagles or other species of interest weghtsd (e.g., golden eagles, elk), they were asdigime
observation number and GPS coordinates, distamcedigection to observation were recorded. Habitat,
activity, and time of day were also recorded facheabservation. Flight paths of eagles were mapped

as long as the bird was visible on 1:24:000 USG&Iangle maps. Perch sites and evening roost sites
were recorded if found. Bald eagles were recoateddult or subadult, and juvenile if possible rv8u

start and end locations, and total time spent simgevas also recorded.

3.2 Fixed-Point Surveys

The primary objectives of the fixed-point surveys # (1) quantify and compare the general levdlixaf
utilization and species composition within the patjarea with similarly collected information aianey

and other projects in the region for the purpospgreflicting impacts, and (2) provide spatial andgeral
information on avian use and compare with exisimfgrmation on bird use to aid in siting facilities
within the wind power project. Point counts (adnle circular plots) were conducted on the progext
reference areas using methods described by Reyabkls(1980). The points were selected to survey
representative habitats and topography of the ssi@ywhile also providing relatively even coverage
with minimal overlap of surveyed area. All birdses during point counts were recorded. Raptors and
other large birds, species of concern, and spectpreviously seen on site that were observed dmtw
point counts were recorded; coordinates deriveah iGPS were also noted for species of concern.

Survey Plots

Eight plots were surveyed weekly for a year, eamfsisting of a 2,625-ft (800-m) radius circle ceation

an observation point location (Figure 2). Landreaakd topographic map features were located tanaid
identifying the 2,625-ft (800-m) boundary of eadmservation point. Observations of birds beyond the
2,625-ft (800-m) radius were recorded, but thessewnfations were not included in standardized use
estimates. Survey period at each point was 20 tesnlong. All raptors and other large birds obsdrv
during the survey were assigned a unique obsenvatimber and plotted on a topographic map of theegu
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plot (Appendix B). Date, time, and weather infotima such as temperature, wind speed, wind dinectio
and cloud cover were recorded for each survey. ci&penumber of individuals, sex and age class (if
identification was possible), distance from plohtee when first observed, closest distance, headove
ground, activity (behavior), flight direction, amébitat(s) were recorded for each bird observedyhtror
movement paths were mapped for all raptors ane lairgls and given the corresponding unique obsernvat
number. This mapped information, such as poirirsif observation and later flight path, was diggtil for
describing spatial use of the site.

Four instantaneous counts for raptors and largdsbiwere made during each observation period.
Instantaneous counts were made at the beginningeadicbf the observation period with two additional
counts in between at quarterly intervals. An instaeous count consists of a summary of birds prése
and near the plot at a particular time. Duringitfstantaneous count, the observer scanned thsuivey
plot recording all birds seen at that moment. éawh raptor/large bird seen during an instantaneowst,

the approximate height above ground and distanttetobserver were recorded.

The behavior of all birds observed and the halitabr over which the bird occurred was recorded.
Behavior categories recognized include perchedrirspaflapping, flushed, circle soaring, flap/hoyer
gliding, and other (noted in comments). Habitasrevrecorded as winter wheat, stubble, plowed,
riparian, deciduous tree or shrub, coniferous tsaggebrush, shrub steppe, grassland, rock/rockomjtc
and other (noted in comments). Approximate fligaight at first observation was recorded to theesta
meter or 5-meter increment and the approximate $owead highest flight heights observed were also
recorded. Any comments or unusual observations weted in the comments section.

Observation Schedule

Sampling intensity was designed to document avismand behavior by habitat and season within the
project area. Surveys were conducted weekly fradiivkarch 2006 through mid-March 2007. Seasons
are defined as spring, March 15 - May 31; summane - August 14; fall, August 15-October 31; and
winter, November 1-March 14. Surveys were condlichging daylight hours and survey periods were
varied to approximately cover all daylight hourgidg a season. To the extent practicable, eadioista
was surveyed about the same number of times eadorsehowever, the schedule varied in response to
adverse weather conditions (e.g., fog), which mayehcaused delays and/or missed surveys.

Statistical Analysis

Species lists were generated by season includingbakrvations of birds detected regardless ofr thei
distance from the observer. The number of birds sRiring each point count survey was standardized
a unit area and unit time surveyed. The standeddimit time was 20 minutes and the standardizéd un
area was 0.78 hi2.01 knf) (i.e., a 2,625 ft (800m) radius view-shed forteatation). For example, if
four raptors were seen during the 20 minutes aiirat piith a viewing area of 0.78 f2.01 kn?), these data
may be standardized to 4/0.78 = 5.13 raptofs{thi98 raptors/kff) in a 20-minute survey. For the
standardized avian use estimates, only observatbrsirds detected within 2,625 ft (800m) of the
observer were used. Estimates of avian use (esgulel terms of number of birds/plot/20-minute
survey) were used to compare differences in avianbetween 1) avian groups and 2) seasons.

Avian Diversity and Richness

The total number of species was calculated by sea$he mean number of species observed per survey
(i.e., per station per 20-minute survey) was taedlao illustrate and compare differences in mean
number of species per survey between seasons.

Avian Flight Height/Behavior

The flight height recorded was used to estimategreages of birds flying below, within and above th
rotor swept area (RSA). The zone of collision nided was 82-446 ft (25-136 m) above ground level
(AGL).

WEST, Inc. 3



Vantage Wildlife Baseline Study

Avian Exposure I ndex
A relative index of collision exposur®) was calculated for bird species observed dutiegfiked-point
surveys using the following formula:

R = AP:/P,
Where A = mean relative use for spedigsbservations within 2,625 ft (800 m) of observaveraged
across all surveys,; B proportion of all observations of specieshere activity was recorded as flying
(an index to the approximate percentage of timeispespends flying during the daylight period), and P
= proportion of all flight height observations gdexiesi within the zone of collision risk. This index
does not account for differences in behavior otten flight characteristics (i.e., flight heightada
percent of birds observed flying), does not accdonthe ability of birds to successfully pass tigh the
rotor, and Pis an overestimate of the proportion of flightdtes within the true zone of collision risk,
since it uses the maximum lower and upper end efpibssible rotor heights for different turbine and
tower characteristics.

Avian Flight Patterns and Behavior
Maps of flight paths of raptors and other speciesomcern were generated to illustrate patterrfight
paths and behaviors.

Data Compilation and Storage

A Microsoft® ACCESS database was developed to storganize and retrieve field observation data.
Data from field forms were keyed into electronicteddiles using a pre-defined format to facilitate
subsequent QA/QC and data analysis. All field datans, field notebooks, and electronic data filese
retained for reference.

Quality Assurance/Quality Control (QA/QC)

QA/QC measures were implemented at all stageseo$tiindy, field surveys, data entry, and during data
analysis and report writing. At the end of eactvey day, each observer was responsible for inspect
his or her data forms for completeness, accurawny,legibility. Periodically data forms were reviesv

by others to ensure completeness and legibility; problems detected were corrected. Any changes
made to the data forms were initialed and datethbyndividual making the change.

A sample of records from the electronic files wampared to the raw data forms and any errors found
were corrected. Any irregular codes detected hgrdata suspected as questionable, was discustied wi
the observer and study team leader. All changedenta the raw data were documented for future
reference. Any errors or suspect data identifieldtier stages of analysis were traced back toatlvedata
forms, and appropriate changes in all steps made.

3.3 Rare Plant Surveys

Rare plant surveys were conducted by trained bsttamiuring peak flowering and/or fruiting periods
when target species are best identified. Studyidms included proposed turbine strings and a ft164-
(50-m) buffer, based upon an April 2006 facilityydait which lacked access roads, collector lines,
substation, O&M facility, and laydown areas. Dugrithe survey, botanists followed meandering
transects, effectively zigzagging back and fortfoss the survey corridor. Botanists maintaineistsof

all vascular plants encountered, and made infoooictions of unknown species for later identifion
usingFlora of the Pacific NorthwedqHitchcock and Cronquist 1973). Additional infortia@ collected
included general plant associations, land use mpattenusual habitats, and photographs of halyipest
and representative individual plants.

Target Species
For the rare plant survey, the target species dedwall plant taxa listed as ‘Endangered’ or ‘Theaad’
by the U.S. Fish and Wildlife Service (USFWS) untler Endangered Species Act (ESA) that potentially
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occur in the project area. In addition, taxa theate been formally proposed or are candidate spéaie
federal listing, or taxa listed as ‘species of @nt that potentially occur within the project areare
also considered as target species. The ‘speciesrafern’ status is an unofficial status for spedheat
appear to be in jeopardy, but information is inight to support listing. Target species alsduded all
plant taxa defined as ‘Endangered’, ‘Threatenegkn'sitive’, Review’, or ‘Extirpated’ by the Washing
Natural Heritage Program (WHNP) that potentiallgwcwithin the project area. The WHNP, part of the
WDNR, maintains the most complete database availflstate-listed species. Taxa meeting the above
criteria were targeted by the investigation to daiee their presence or absence within the studg.ar
Determinations of status for rare plant specieseviEsed on information provided by the USFWS and
the WNHP’s list of tracked plant species (WNHP 2805

Prefield Review

As part of the investigation, a review of availaliterature and other sources was conducted tatifgien
the rare plant species potentially found within pineject area. As per Section 7(c)(1) of the E&Aetter
was sent to the USFWS requesting a list of fedelated taxa that have potential to occur withie t
project area. In addition, the WNHP was contattedbtain element occurrence records for any known
rare plant populations in the project vicinity. ®applement the information provided by the above
agencies, a number of other sources were consultkdse sources provided additional informatiorhsuc
as habitat preferences, morphological charactesisfphenologic development timelines, and species
ranges. Sources included taxonomic keys and spegigles (USFWS, 2001; Cronquist et al. 1977;
Hitchcock and Cronquist, 1973) and online database®mmon and rare plant species (WHNP 2005b;
USDA, 2006).

Using data collected during the pre-field reviewlisa of rare plant species potentially occurrimgthe
project area was compiled (Table 1). Habitat pesfees and identification periods were derived ftben
literature for each potential species. Using thisrmation, along with topographic maps of thejpco
area, a field survey plan was developed to guiddithing and intensity of the field surveys.

Field I nvestigation

Pedestrian surveys for rare plant species wereumed on April 27 and from June 10-14, 2006. Sysve
were performed by qualified WEST botanists, inahgdKurt Flaig, Susan Komarek, and Jay Jeffrey.
The surveys were timed to locate as many targetiepes possible, particularly those most likely to
occur in the affected habitats (sagebrush steppk gaassland). The survey was accomplished by
conducting meander pedestrian transects, zigzadgial§ and forth across the survey corridor. The
intensity of the pattern, and the speed at whiehstirveyor walked, was variable, and depended tipon
structural complexity of the habitat, the visihiliof the target species, and the probability ofsgese
species occurrence in a given area. In habitatewfvisibility with a high probability of sensitéev
species occurrence, a tighter grid pattern was edalkCare was taken to thoroughly search all unique
features and habitats encountered with high prdibaloif occurrence of sensitive species. A GP& uni
showing the survey boundaries and turbine locatiwas used for navigation, in addition to aerial
photographs and 7.5’ U.S.G.S topographic mapsesite. A list of vascular plant species encowtter
during the rare plant surveys was maintained (AgpeA).

3.4 Habitat Mapping

Vegetation in the Project area was mapped accorttinthabitat types,” which are considered to be
generally recognizable assemblages of plant sp#tédccur in a pattern across the landscape.t&tabi
types were determined based on visual assessmettnufiant plant species. Commercially available
black and white high-resolution digital aerial pbgrtaphy was used for the habitat mapping. The a@abit
types were mapped during the spring and early surifr2006. Initially, roads in and around the Pobje
area were driven in order to correlate habitat sypéth the signature (color, shading, texture) be t
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aerial photos. Each habitat type was mapped baseither visual observation of the habitat fronoad

or high point, or by walking the boundaries of liabitat. Due to the scale of the aerial photosl uisae-
scale intermingling in transition areas and snradlusions of one habitat type within another washbe
shown. Available literature on the vegetative camities of eastern Washington was consulted during
development of the habitat map. The mapped bowslaf each habitat type was digitized using
ArcView™,

3.5 Raptor Nest Surveys

The search for raptor and large bird nests witha Rroject area included an approximate 2-miledouff
(Figure 1c and 5). Surveys were conducted fronelecdpter with one observer on 25 March, 2006.
Search paths were recorded with a real-time difiiay-corrected Trimble Trimflight [l Global
Positioning System (GPS) at 5-second intervalsydinates as Universal Transverse Mercator, UTM,
NAD27. In addition to raptor nests, other notable wildbleservations were made.

Nest searches were conducted by searching habitabke for most aboveground nesting species, asch
cottonwood, ponderosa pine, tall shrubs, and atiffsocky outcrops. During surveys, the helicoptes
flown at an altitude of tree-top level to approxteig 250 ft (76m) aboveground. If a nest was o=y
the helicopter was moved to a position where nastis and species present could be determineart&ff
were made to minimize disturbance to breeding raptiacluding keeping the helicopter a maximum
distance from the nest at which the species coaldlentified. Those distances varied dependinghupo
nest location and wind conditions. Data recordmdefach nest location included species occupyirg th
nest, nest status (inactive, bird incubating, yopresent, eggs present, adult present, unknowther)p
nest substrate (pine, oak, cottonwood, junipeytshmocky outcrop, cliff or power line), numberydung
present, time and date of observation and theloeation (recorded with both a handheld GPS and the
differentially-corrected unit).

3.6 Threatened, Endangered, and Sensitive (TES) Species

A list of state and federally protected species$ paentially occur within the project area was graed

to assess the potential for impacts to these spddiable 2). Species were identified based on the
WDFW Species of Concern list, which includes sth$¢éed endangered, threatened, sensitive and
candidate species; and the USFWS, Central Waslmngoological Services office list of Endangered,
Threatened, Proposed, Candidate and Species ok@ofur Kittitas County.

Information about occurrence of these species @& Rihoject area is based largely on the following
resources:

» Habitat mapping and predicted distribution from Wagton State Gap Analysis Program (GAP)
project;

» WDFW Priority Habitats and Species (PHS) records tfte project area and a buffer or
approximately 5 miles;

* Washington Natural Heritage Program (WNHP)

* Breeding Bird Atlas of Washington State, Locatioat®and Predicted Distributions (Smith et al.
1997);

» Baseline field studies being conducted on sites (tbport); and

e Other published literature where available.

TES species surveys focused on shrub-steppe ablg@cies such as sage sparrow, sage thrasher,
burrowing owl, sage grouse, and white-tailed artlbtailed jackrabbits. Areas within 305 metef@G0Qd
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feet) of the centerline of the proposed turbineidors were surveyed for special status/sensitiielive

two times between May 1 and June 30, 2006. Suneyssisted of walking transects spaced
approximately 50 meters apart, and were conductead tdawn to no later than 12:00 PM with wind
speeds not consistently exceeding 15 MPH. Surnweys rotated among proposed turbine areas sotthat a
least one or two of the visits occurred before 00 All sage grouse and sage grouse scat, if aeye
recorded as to location and condition. All obseores were recorded using GPS and/or 1:24,000 scale
topographic maps and later mapped using GIS. Notedtabitat and condition were also recorded.
Observations of other wildlife such as amphibiareptiles, small mammals, and raptors were also
recorded.

3.7 Sage Grouse Surveys

LEKS
Sage grouse lek surveys follow methods used at afkéma Training Center (YTC).

Ground Four ground surveys were conducted from 5 Malebugh 15 April, 2006. Routes
were established along existing roads within thejgat in conjunction with eagle driving
surveys. An observer drove the route and stoppestyehalf-mile or less to search the
surrounding area with binoculars while listening thsplaying grouse. A parabolic mic was
used to aid in audible detection. Optics utilizezte binoculars with a power of 10 and spotting
scopes with power of no less than 32. Surveys weneucted during a half-hour before sunrise
to 1.5 hours after sunrise. Surveys were conduetdtbut precipitation, winds: 15 mph, and
visibility > 5 miles.

Aerial: One helicopter survey was conducted on 25 MarcB6 2@fter coordinating with YTC
survey results (i.e., conducted survey when YTQvadek attendance was high). The survey
was conducted at no greater than 40 feet abovendrand at an approximate speed of 40 MPH.
The helicopter was flown along transects spaced@reater than 1/8 mile in potential habitat
within 2 miles of the project area (Figure 1c). wéwer, transects were deviated from in order to
thoroughly survey areas that appeared more suitathdking grouse (e.g., Figure 5).

Nesting and Brood Rearing

Sensitive species walking surveys (see sectiom@thods above) were used for documenting
presence or absence of sage grouse using the tPaogec for nesting and brood-rearing. In
addition to May and June surveys, one additiongé sgouse survey was conducted in mid-July
focusing on brood detection. General assumptioesaa follows: mid to late March is peak
female attendance at leks, nesting and incubatid4 weeks from peak, mean hatch date is
around May 28-June 1, brood-rearing is approximal€l weeks from hatch, and successful
broods disperse around 600 meters during the hreadag period (Connelly et al. 2004).
Weather patterns may shift these general dateddy aeeks.

3.8 Incidental/In-transit Wildlife Observations

All wildlife species of concern, uncommon speciasd big game observed while field observers were
conducting various surveys were recorded on intaimtransit data sheets. Data recorded witidantal
observations included GPS coordinates, observationber, date, time, species, number, sex/age class,
height above ground, and habitat.
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4.0 RESULTS

4.1 Eagle Use Study

Species Observed

Eight surveys were conducted between February fdugi April 7, 2006. Five AM surveys were
conducted between February 17 and March 29 in aedeaipture the survey window for potential lekking
behavior by sage grouse. Three PM surveys werduobed March 8, 24, and April 7. Bald eagle(s)
were observed during every survey on the Columidarkbut none were observed on site or anywhere
between the site and the Columbia River eaglescefixfor one subadult/juvenile bald eagle, all rive
observations were of one or both of two adults duented nesting and incubating in a tree south of
Vantage (Figure 4; description below). One adaltgn eagle was observed perched on rock outcrop of
Hult Butte on March 1 and March 16, 2006, priorinstallation of a meteorological tower. Other
incidental eagle observations are noted in seetién

Nesting Activity
WDFW was notified on March 6, 2006, stating thadtimg activity had been observed:

“...0n the first date | observed an adult BAEA oraggk nest in a poplar tree on the Columbia River
shore (maps attached), a little later | noted aget adult perched within 15 meters of this locatiagkt
this time | was uncertain if this may have not baesxtavenged great horned owl or red-tailed hawdt.ne
On the second survey date | again observed an &RAEA on the nest with a second adult perched
within 30 meters of the nest. Later the same dagrvwdriving past after completing the survey roaie,
adult BAEA was observed flying to and landing om itlest with nesting material (twigs in talons). We
are conducting winter eagle driving surveys wedhkhpugh early April. | will be out there again &t
this week. | don't know if this is a historic ndsit you already know about, if it has been susftgsn
the past, or if it is a new nesting effort. | dwlv that the Ellensburg Boat Club has their boahpajust
south of 1-90, and that the nest area may recetherodisturbance by anglers or recreational boaters
Therefore, WEST and INVENERGY thought it importantontact you ASAP. The potential nest
location is approximately 6.75 miles east of thearast *proposed* wind turbine string (map
attached)....”

4.2 Avian Use Study

Species Abundance and Composition

A total of 59 avian species were identified durihg avian point count surveys, aerial raptor nestey,
in-transit travel, and incidentally while condudfinther field tasks at the Project site (Table 8@ @able
17). Forty-six species of birds were observed rdupoint count surveys at the 8 stations. Over the
course of the study, 843 groups comprised of 1i88®idual birds were recorded. The numbers ofiir
observed by species are presented in Table 4;tholse within the circular survey plot were used to
statistically derive use and composition estimat@fie number of species observed was higher in the
spring (29) than in fall (28), summer (20), or v&in{19) (Table 5). Avian richness (defined as nendj
species per survey) was higher in the summer (3h8) in spring (3.23), winter (1.56), or fall (2)4
(Table 5). The mean number of birds observed perey was much higher in the spring (10.86) than in
summer (9.23), winter (5.05), or fall (3.83) (Tald® High spring use was primarily due to large
numbers of horned larks (61 groups of 203 indivisluas well as white-crowned sparrows (5 groups of
141 individuals).
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In winter, passerines were the most abundant gf®ufy/survey), followed by waterbirds (0.96), uglan
gamebirds (0.17) and raptors (0.15) (Table 6). il&ry, passerines comprised 74.6% of all birds
observed, followed by waterbirds (18.9%), uplandangbirds (3.38%), and raptors (2.93%). Avian
groups most frequently occurring were passerinés 66 of surveys), raptors (13.64%), buteos (5.68%)
and falcons (5.68%) (Table 6). Species with thghést use in winter were horned lark (1.99/survey),
common raven (1.06), unidentified duck (0.682), &im goose (0.273), European starling (0.218),
California quail (0.17), and black-billed magpie.1@3) (Table 7). American kestrel was the most
abundant raptor species in the winter (0.057/syrvieylowed by red-tailed hawk (0.034), rough-ledge
hawk (0.034), bald eagle (0.011) and golden eay@l() (Table 7). Individual species most freglyent
observed during winter surveys were horned lark6@8of surveys), European starling (6.98%), norther
shrike (6.82%), sage sparrow (6.82%), and westeadowlark (4.55%) (Table 8).

In spring, passerines were the most abundant gidup4/survey), followed by raptors (0.29) and bste
(0.20) (Table 6). Passerines comprised 96.43% dfiras observed, followed by raptors (2.63%) and
buteos (2.63%). Avian groups most frequently odogrwere passerines (96.43% of surveys), raptors
(21.43.%), buteos (14.29%), and other birds (3.57%gecies with the highest use in spring were éabrn
lark (3.63/survey), white-crowned sparrow (2.52pumtain bluebird (0.911), Brewer’s sparrow (0.750),
sage thrasher (0.68) and sage sparrow (0.52) (TbldRed-tailed hawk was the most abundant raptor
species in the spring (0.16/survey), followed bydga eagle (0.04), rough-legged hawk (0.04), northe
harrier (0.02), prairie falcon (0.02), and sharpishd hawk (0.02). Individual species most fredlyen
observed during spring surveys were horned lark7@@%of surveys), sage thrasher (46.4%), sage sparro
(32.1%), common raven (30.4%), Brewer's sparrow.§2§, vesper sparrow (16.1%), and red-tailed
hawk (10.7%) (Table 8.

In summer, passerines were the most abundant d&udg/survey), followed by raptors (0.40), buteos
(0.23) and falcons (0.15) (Table 6). Passeringspeizsed 94.74% of all birds observed, followed by
raptors (4.32%), buteos (2.52%), and falcons (1)58%vian groups most frequently occurring were
passerines (97.6% of surveys), raptors (25.3%gdsu19.5%), upland gamebirds (6.55%), and northern
harriers (6.25%). Species with the highest ussummer were horned lark (3.78/survey), Brewer's
sparrow (1.32), sage thrasher (0.96), sage spaf@®0), unidentified sparrow (0.39), common raven
(0.28), red-tailed hawk (0.23), and western meaddw{0.21) (Table 7). Red-tailed hawk was the most
abundant raptor species in the summer (0.23/sunfeilpwed by American kestrel (0.13), northern
harrier (0.02), and prairie falcon (0.02). Indivad species most frequently observed during summer
surveys were horned lark (81.9% of surveys), sagasher (62.8%), Brewer's sparrow (54.5%), sage
sparrow (45.8%)and common raven (19.4%) (Table 8).

In fall, passerines were the most abundant group3(8urvey), followed by waterbirds (0.96), upland
gamebirds (0.17), raptors (0.14) and falcons (0(08ple 6). Passerines comprised 92.12% of adlshir
observed, followed by raptors (3.53%), upland gamsh(2.72%), and falcons (2.17%). Avian groups
most frequently occurring were passerines (86.46%uoveys), raptors (10.42%), falcons (7.29%), and
upland gamebirds and doves/pigeons (3.13%). Speuith the highest use in fall were horned lark
(2.68/survey), white-crowned sparrow (0.30), Breéwesparrow (0.13), California quail (0.10), and
American kestrel (0.07) (Table 7). American kdstras the most abundant raptor species in the summe
(0.07/survey), followed by red-tailed hawk (0.0€poper’s hawk (0.01), northern harrier (0.01), peai
falcon (0.01), and sharp-shinned hawk (0.01). Middial species most frequently observed during fall
surveys were horned lark (76.0% of surveys), whbrtevned sparrow (11.5%), Brewer’'s sparrow
(9.38%), and American kestrel (6.25%) (Table 8).

Flight Behavior

During the study, 352 flocks comprised of 1,06 &biwere observed flying during point count surveys
(Table 9). For all species combined, 80.8% oflgithg birds observed were below the rotor-swepght
(<25 m), 19.1% were within the rotor-swept heig?h ¢ 125 m), and 0.09% were above the rotor-swept
height (>125 m) (Table 9). For groups with at tel3 observations of flying flocks, those most pfte
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observed flying within the turbine rotor-swept Haigvere buteos (73.9%), raptors (53.1%), falcons
(35.7%), and passerines (9.52%). For all flyingtoes combined, 53.1% were observed flying withie t
rotor-swept height. For identified species withHeatst 10 observations of flying flocks, those nafsén
observed at rotor-swept heights when flying werg-tegled hawk (85.7%), common raven (39.4%),
black-billed magpie (21.0%), and horned lark (5.4%gble 10).

Turbine Exposure I ndex

Based on our exposure index, species with the kighrebability of turbine exposure were unidentlfie
duck (0.21), common raven (0.13), horned lark ().@&nada goose (0.08), red-tailed hawk (0.04), and
unidentified passerine (0.03) (Table 11). Thislgsia may provide insight into what species might b
the most likely turbine casualties. However, tindex only considers relative probability of expasu
based on use, proportion of daily activity budgstrg flying, and flight height of each species.ddies

not take into consideration varying ability amonmgeaes to detect and avoid turbines, habitat getect
and other factors that may influence exposure tiging collision; therefore, the actual risk maylower

or higher than indicated by these data. For exanplthe Altamont Pass WRA in California, mortgalit
among the five most common species was not relatéldeir abundance. American kestrels, red-tailed
hawks, and golden eagles were killed more often giradicted based on abundance and turkey vultures
and common ravens were Killed less often (Orloft &annery 1992). Similarly, at the Tehachapi Pass
WRA in California, common ravens were found to be tmost common large bird in the WRA, yet no
fatalities for this species were documented duimbgnsive studies (Anderson et al. 1996).

Spatial Use by Raptors

Raptor use was similar across sample stations est&gon 8 which had slightly higher use (Figueg.9
This is in part attributed to higher American kekiuse at this location (Figure 9f). Nearby telepd
poles and lines may have provided additional pegbipportunities thereby increasing use at thigosta
The few eagle observations exhibited no topograpffioity or use of slope updrafts for hunting, and
appeared to be just traveling through the areatedand falcon use was widespread across the projec
(Figures 9d and 9f, respectively). No observatiwegse made of eagles or other raptors using acpiati
area of the project for scavenging of livestock agma or garbage near the county dump area. Other
spatial use by raptors by survey station may bendoin Figures 9a-g. In general, raptor use was
widespread and exhibited no affinity to any givandscape feature.

4.3 Habitat Mapping

Seven habitat classifications were delineated witlevelopment corridors of the project: shrub-séepp
dense (2147.1 acres), shrub-steppe moderate (14284X), shrub-steppe sparse (1501.4 acres),
bunchgrass grassland (106.0 acres), lithosol (#&r&s), lithosol/shrub-steppe sparse (111.8 acaes),
developed (109.3 acres) (Figure 6). The projezd & located within the Columbia Basin physiograph
province, which lies in the rain shadow of the @alscRange. The province is characterized by séathi-a
conditions, in which the majority of precipitatioccurs during the relatively cold winters. As auié of
these climatic conditions, shrub-steppe is the arinhabitat that evolved in the region.

Shrub-steppe habitat within the project developnagat was classified using three categories based o
relative spatial density of the shrub layer, inghgddense, moderate and sparse. Habitat mapped as
shrub-steppe dense was composed of shrub covaegtiean 60 percent, shrub-steppe moderate featured
between 30 and 60 percent shrub cover, and shepipatsparse habitat supported less than 30 percent
shrub cover. In general, areas with a dense dagdy occurred on slopes and flats with deep soil$
were dominated by big sagebrush and some anteltpebbush. Areas supporting moderate shrub cover
were found in similar topographic positions butitglly featured slightly shallower soils. Theseas
were dominated by big sagebrush and stiff sagebr@trub-steppe sparse habitat typically occurred o
shallower soils on ridgetops and knolls and was pmsad of stiff sagebrush and various buckwheats
(Figure 6). Bunchgrass grassland habitat featdiesd to no shrub species and was dominated by
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bunchgrasses including bluebunch wheatgr&sedoroegneria spicatymSanberg’s bluegras®da
secundy needle-and-thread grassesperostipa comajaand ldaho fescud-éstuca idahoensis

Lithosol and lithosol/shrub-steppe sparse commemitiere mapped along many of the exposed ridgetops
and knolls within the project site. These commeansitoccur on shallow, rocky substrates and feature
floristically unique vegetation communities. Withthe project site, the two communities were corados

of a variety of buckwheatsE(iogonumspp.), lomatiumsLomatiumspp.), stiff sagebrushAftemisia
rigida), purple sageSalvia dorrii), antelope bitterbrush, Hood’s phloRHlox hoodi), and several of the
grass species listed above. The lithosol/shrupstsparse community differed only in that it supgd

a greater percentage of stiff sagebrush and bighsagh. In addition, hedgehog cactBediocactus
simpsoniivar. robustior), a Washington State ‘Review’ list species, wasoamtered within many of the
areas mapped as lithosols.

One area in the northwestern portion of the pragéetwhere the county landfill and radio facilagcur
was mapped as developed (Figure 6).

4.4 Rare Plant Surveys

No USFWS or Washington State Endangered, ThreatdPreghosed, or Candidate plant species were
encountered during the field surveys. One plaatigs on the Washington State ‘Review’ list, hedgeh
cactus, was detected in the survey area. SpenidBeoreview list are of potential concern withire t
state, but are in need of additional field workdrefa status can be assigned. The Review designati
carries no legal requirement for protection; howeW¥NHP personnel are interested in tracking
occurrences of Review species to aid in the as®ghorf status. A total of 7 subpopulations of redup
cactus were found within the project site (Figuje 6All of the subpopulations occurred in lithosol
habitats, and were typically observed along the dfnridgetops and knolls throughout the site.
Associated species observed with the cactus, ceimgrielatively low vegetation cover, included fstif
sagebrush, big sagebrush, round-headed desert beakwbuckwheat, and Sandberg’s bluegrass.
Subpopulations ranged in size from 10 to 50 indiald, and were composed of plants growing
individually or in clumps of up to six individualsThe majority of the plants encountered were eithe
flower or fruit. A list of all vascular plant spes observed and identifiable during the rare ptamveys

is included in Appendix A.

4.5 Raptor Nest Surveys

Three active red-tailed hawk nests, a great-hooved and a common raven nest were observed during
the aerial surveys (Figure 5). Raptor nest derfsitythis project is 0.05/ri This is much lower than
almost all other wind facilities with similar opéendscapes (Table 15). The common raven nest $& clo
to a proposed turbine string, located in a radidlifg tower. None of the raptor nests will be iagted by

the proposed project.

4.6 Threatened, Endangered, and Sensitive (TES) Species

The USFWS lists 30 wildlife species as threateneeérmlangered within the state of Washington. Of
these, 6 are terrestrial wildlife species and oagithin Kittitas County including marbled murrelet,
northern spotted owl, grizzly bear, bald eagleygsmlf, and Canada lynx. Of these 6, only the bald
eagle is likely to occur within the vicinity of théantage project site (Erickson et al. 2003). haitgh
the bald eagle was recently delisted under the fgeted Species act, it is still addressed in sed&i®.
Furthermore, the State of Washington lists 36 tieresd or endangered wildlife species. Of these, th
ferruginous hawk Buteo regali} and greater sage-grous€efitrocercus urophasianusre the only
species recently documented to occur in the viciaftthe Vantage project site (Erickson et al. 2003
Several other sensitive status species have tleattto occur on the project area (Table 2).
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Development corridors were surveyed twice betwegrMay and June 16, 2006. A third survey was
conducted on 23-26 July, 2006, primarily focusedage grouse detection. During the May-June period
94 sage thrashers (45 first survey), 90 sage spar(80 first survey), 6 loggerhead shrikes (4 first
survey), and 4 white-tailed jack rabbits were obedr(Figure 7). Total numbers likely represent
repeated counts of same individual.

4.7 Sage Grouse Surveys

An aerial lek survey covered the project area wi®+mile buffer and was conducted on March 25, 2006
(Figure 5). The survey was conducted between @58i00730 hours, with wind less than 8 MPH and no
precipitation. No sage grouse or sage grousevegya seen at the Vantage project during eitheadhnil

lek survey or walking ground surveys (see TES g®esurveys above). Additional early morning
surveys were conducted during 2006 February-Marablee surveys; again, no sage grouse were
observed. The Project has low canopy cover oftsagh on top of ridges with a very rocky substrate,
with less big sagebrush and more stiff sagebridbre mature big sagebrush occurs as inclusionken t
draws and low-elevation slopes with deeper soib ddge grouse sign was observed in these habitats
during TES surveys. Cover is largely lacking apdaently open exposed areas are not used by gekkin
sage grouse.

4.8 Incidental/In-transit Observations

In addition to species detected during point coustiser bird species and faunal groups observeiglur
all other travel and surveys on-site are preseiriedable 17. Sensitive status species include the
following: loggerhead shrike (6), golden eagle, @&ge thrasher (3), sage sparrow (1), burrowing ow
(1), and common loon (1). Bald eagle survey tssate reported in section 4.1. All other sensitiv
species except common loon are discussed in s€&ton The common loon observation was made on
the Columbia River during eagle surveys, use oftteeby this species is anticipated to be quite.ra

Least chipmunks were noted often, and a few lonatiwere documented as having Townsend’s ground
squirrels Epermophilus townsendii nancyaelwo short-horned lizards were also observedhduavian
point counts.

5.0 DISCUSSION AND IMPACT ASSESSMENT

Evaluation Criteria

Impacts to avian and bat species are expectedciar dim the proposed project. Measured use of the
site by avian species in addition to mortality rsiies from other existing wind plants is used tedjut
mortality of birds and bats from the project. Fxample, use of the site by raptors is relatively
compared to other wind plants and mortality estasatf raptors from other “newer generation” wind
plants are relatively low (e.g. < 0.10 raptors pdW/year for Stateline Wind Project, < 0.06
raptors/MW/year for Foote Creek Rim wind plant, Whing)). Therefore mortality estimates for raptors
from the project are expected to be very low. Rmststruction monitoring is proposed to validate
mortality predictions and monitor the actual lewEmortality from the project.

Other impacts include direct loss of habitat dueptoject facilities, and indirect impacts such as
disturbance and displacement from the wind turhimeads and human activities. Both construction
(e.g., blasting) and operations impacts are distlissPotential impacts are discussed for shrulpstep
habitats, rare plants, birds, bats, big game, att@nmals, reptiles and amphibians, and fish. Bision

of potential impacts to unique species includingt&and Federal listed species is also included.
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5.1 Shrub-steppe Habitat and Obligate Species

Shrub-steppe habitat is designated as a WDFW fyribabitat. WDFW currently has no priority habdtat
mapped within the project area. Section 4.3 dessrshrub-steppe categories and mapped locations fo
the proposed Vantage project based upon this iigetistn. The Vantage shrub-steppe and grassland
habitats are currently perpetually disturbed witbep and cattle livestock grazing, random fragniemta
from cross country road grading, biosludge depmsitsites, and several communication towers.
Nevertheless, the biological surveys conductedis investigation documented several notable shrub-
steppe obligate species breeding within the projeet: sage sparrow, sage thrasher, and loggerhead
shrike. All three of these species are state ciatelispecies for listing (addressed in section 5.9)

Habitat loss is the primary reason for the dectineegional extirpations of many shrub-steppe aiég
species. West of the Rocky Mountains and througtimuarid Pacific Northwest, there has been loss a
degradation of shrub-steppe habitats. In 200djag estimated that over 60% of shrub-steppe habitat
were lost in eastern Washington within the ColumBisin, with loss due to wildfires continuing
(Wisdom, USDA, pers. comm.). Over the past centorgre sagebrush and riparian habitat is burned
with each passing decade (Campbell, BLM, pers. comiduch of the permanent loss of shrub-steppe
habitat is attributed to the tilling practices ihwed with cultivated agriculture, where loamy arahgy
deep soils are available to maximum crop productidost of the shrub-steppe obligate bird species -
sage sparrow, Brewer's sparrow, sage thrasheregtbggd shrike — are associated with deep soil shrub
steppe habitats in lieu of shallow soil shrub-steppbitats. Therefore, deep soil shrub-steppes aneza
considered critical habitat for shrub-steppe oléidsrd species. In much of the Columbia Basig,libst
condition shrub-steppe is small fragments. Howelagge areas of less quality shrub-steppe cah stil
have high value. For instance, large patch areash@hly correlated with sage sparrows (Vander
Haegen, WDFW, pers. comm.). Poole (1992) docundethiat the density of nesting shrikes was highly
variable, which was attributed to differences iitet quality. The nesting density at the Hanfeiig
(U.S. Department of Energy) was 12-19 times gre#itan in other shrub-steppe habitats in eastern
Washington, and that nesting habitat there appetorebe saturated. The quality of the relatively
undisturbed shrub-steppe habitat at this site (btaiifwas high compared to other sites. Most remgin
shrub-steppe in Washington has been converted ticu#igre, and what hasn’t been converted is
dominated by steep slopes, poor soils, and has bextfied by fires or fire suppression, livestock
grazing, introduction of exotic species, and haliifsgmentation.

Overgrazing of rangeland can have a negative impachesting grassland birds by reducing nesting
habitat, brood-rearing habitat, and foraging habitddowever, several individuals in Pruitt (2000)
mention that properly regulated grazing can berd@ky beneficial to certain species such as &wik
Long-term research on the impacts of livestockiggazvas recommended. Shrub-steppe obligate species
are addressed in more detail in section 5.9. [diiikgn options are presented in section 5.10.

5.2 Rare Plants

During the Vantage rare plant surveys, no fedeifiadted ‘Endangered’, ‘Threatened’, ‘Proposed’ or
‘Candidate’ plant species were found, nor were \Afashington state-listed ‘Endangered’, ‘Threatened’
or ‘Sensitive’ plant species found in the survegaar One Washington State ‘Review’ plant species wa
found, the hedgehog cactu®e(iocactus simpsohii This species is listed in Review Group 1, megni
more research is needed before assigning a maretiyef status. This species appears to be comimon
the region, and was documented to be relativelespdead during Wild Horse Project vegetation susvey
(Lack et al. 2003). The hedgehog cactus populatimund within the project area are located in
lithosolic habitats. These habitats are well repneed within the project area, interspersed among
sagebrush steppe and grassland habitats.
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Construction: Impacts to cactus may occur in development afféigsire 6) if not marked and avoided,
or physically translocated. The Wild Horse Promatcessfully translocated hedgehog cactus froasare
that were to be impacted by turbines or other itgdigéatures (Jennifer Diaz, PSE, pers comm.)

Operations: No impacts to cactus are anticipated after roadfagitity construction.

5.3 Birds

Avian habitats on the Project area are primariluksteppe, mixed scrub, and lithosol. Water resesir
are extremely limited on site, Poison spring to fdwewest of the project provides the only substant
water supply. The Project's location along thet dlamk of the Cascades places it within possible
migration corridors of several bird species. Giube limited riparian and other important stopover
habitat (water bodies), use by migratory birdskisly low. It would be expected that areas furtteethe
east along and closer to the Columbia River wowddniore important to migrating birds, including
songbirds, waterfowl and raptors.

Potential impacts to birds using the study areludefatalities from collision with wind turbines rom
construction equipment, loss of habitat, disturleata foraging and breeding behavior, collision with
overhead power lines, and electrocution. Projdeted human activity could alter bird behavior and
cause displacement during the construction phaseofProject, and the post-construction density of
turbines and facilities on the developed portiothef site may alter avian use.

Construction: Wind plant construction may affect birds throdghks of habitat, potential fatalities from
construction equipment, and disturbance/displacémigects from construction and human occupation of
the area. Potentiahortality from construction equipment on site ipested to be quite low. Equipment
used in wind plant construction generally moveslaw rates (e.g., cranes) or is stationary for long
periods. The risk of mortality from constructiom &vian species is most likely limited to potential
destruction of a nest with eggs or young for groand shrub nesting species when equipment initially
disturbs the habitat. Disturbance type impacts lmarexpected to occur if construction activity ascu
near an active nest or primary foraging area. Bidiplaced from these areas may move to areas with
less disturbance, however, breeding effort mayfteeted and foraging opportunities altered durihg t

life of the construction. No disturbance impactsaptor nests are anticipated.

Operations: Substantial data on avian mortality at operatiamialdplants are currently available (e.g.,
Erickson et al. 2001, Erickson et al. 2004, Youh@le2006). Outside of California and based om th
2001 summary (Erickson et al. 2001), diurnal ragadalities composed only 2% of wind plant-related
fatalities. Passerines (excluding house sparrawisFairopean starlings) were the most common oaiisi
victims, composing 82% of the 225 fatalities docated. No other group (e.g., raptors, waterfowl)
composed more than 5% of fatalities. Of 841 av&talities reported from California studies (>70%
from Altamont Pass, CA) in Erickson et al. (20039% were diurnal raptors, 19% were passerines
(excluding house sparrows and European starlirags),12% were owls. Non-protected birds including
house sparrows, European starlings, and rock doweposed 15% of the fatalities. Other avian groups
generally made up less than 10% of fatalities.

Because of differences in rotor swept area, andaignnameplate MW output among turbines included
in mortality studies, fatality rates are presertteth in terms of estimated number of fatalities/N@&ar
and fatalities/turbine/year. The estimated nundiéatalities/MW/year is used as the basis for jotg
impacts of the project. This MW approach assurhasthe fatality rates are approximately propogion
to the MW nameplate of the turbine, which yieldsules similar to assuming fatality rates are
proportional to the turbine’s rotor swept areathaAlgh some research suggests that larger turhiities
slower rpm’s and larger ground clearance may bersair some bird groups such as raptors (e.g.,
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Smallwood and Thelander 2004). However, this i@tahip for different sizes of newer generation
turbines has not been clearly defined. Therefassuming fatality rates are proportional to a nels
MW nameplate is considered a conservative apprimaastimating impacts.

For all avian species combined, estimates of theabewu of bird fatalities per MW per year from
individual studies have ranged from 0 at Searsbyig,and Algona, IA sites (Kerlinger 1997, Demastes
and Trainer 2000, respectively) to approximately(ZJ/turbine/year) at the Buffalo Mountain, TNesit
(Nicholson et. al 2003). The overall U.S. average number of aviailison fatalities is
2.19/turbinel/year, or approximately 3/MW/year (Eson et. al. 2001).

Project and turbine characteristics of six Padiimrthwest regional wind facilities where standaediz
fatality monitoring has been conducted are desdribeTable 12. Average fatality estimates fromsthe
projects for all birds have ranged from 0.6 to fatlities/turbine/year or 0.9 to 2.9 fatalities/My&ar
(Table 13). The only species representing more @26 of the documented fatalities has been horned
lark, the most commonly observed species at atede facilities during daytime use surveys (Tddle
Using baseline data for these projects, overalmegéd bird use was not high relative to other open
habitat project sites in the U.S., suggesting thattality estimates observed at these projectsigeos
strong basis for predicting mortality impacts fdretVantage Project. The following addresses
background information and wind facility operatiomspact assessment for raptors, passerines, and
waterbirds.

5.3.1 Raptors

The Altamont Pass Wind Resource Area (APWRA) hakahhistory of high raptor mortality (Orloff and
Flannery 1992, Smallwood and Thelander 2004). AR®V/RA consists of approximately 5000 mostly
small (<200 kW) older wind turbines located in asgfiare mile area. Approximately 500 — 1300 raptor
are estimated to be killed annually at this sitddfdand Flannery 1992, Smallwood and Theland€¥40
based on estimates of approximately 1 to 2.2 rdptalities/MW/year. The most common raptors kille
include red-tailed hawks, American kestrels, buingnowls, golden eagles, and barn owls. Until just
recently, the largest operating turbines were 3804kirbines, with rotor diameters of 33 m. Wind
turbine design has changed significantly sincefitst large wind plants were developed in Califarni
such as those in the APWRA. Turbines are now aflyidnstalled on tubular steel towers instead of
lattice towers and without open platforms at thp td the tower, eliminating perching and nesting
opportunities for raptors and other birds. Raptamsl ravens commonly nest on turbines within the
APWRA. No observations have been made of raptershed on the new turbine types during studies at
Foote Creek Rim (WY) (Johnson et al. 2000a), BoffRidge (MN) (Johnson et al. 2000b), Vansycle
(OR) (Erickson et al2000), Hopkins Ridge (Young et al. 2007) and $tegg OR/WA) (Erickson et al
2004), suggesting that new turbines are not a pattchctant for birds.

Collisions with wires and electrocutions have baesommon source of mortality at Altamont Pass (CA)
(Orloff and Flannery 1992) and other older windjects, whereas electrical collection lines between
turbines in new-generation wind plants are typjcaliuried underground to eliminate perching
opportunities, collisions with wires, and electrbons. Overhead lines within new wind plants are
typically designed to be raptor safe from electtimuand anti-perching devices are often instafked.,
Stateline Wind Project, OR/WA, Nine Canyon Wind jBobd, WA ).

Turbines are much larger, with blades moving ateferevolutions per minute (rpm) and are therefore
presumably more visible than blades on the smalter turbines. For example, the blades of the 1.5
MW turbines installed at the Klondike (OR) wind piaurn at approximately 20 rpm’s, contrasted to
greater than 60 rpm’'s for the Kenetech 56-100 dowdvturbine, the most common turbine at the
Altamont Pass (CA) wind plant. Blade tip speedssmilar for both new generation and old genenatio
wind turbines. While relationship between blagiesjpeed and mortality is unknown, it is presumed th
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rpm’s play a factor in avian mortality due to dexgieg ability to distinguish blades and blade posias
rpm’s increase.

Raptor mortality has been much lower at all newegation wind projects in the U.S compared to the
APWRA. The highest reported raptor fatality rat@ew generation wind projects occurred at thdifgci

in Solano County, California. The High Winds Pmjés a 162-MW facilty consisting of 91 1.8-MW
turbines located in an area with very high raptee estimates compared to the APWRA, especially for
American kestrels. Raptor mortality estimates miraximately 0.3/MW/year have been reported based
on preliminary data, with most of mortality consigt of American kestrels. Overall raptor use agtHi
Winds is estimated to be higher than estimatedRAVRA overall (1.5 to approximately 2 times), and 7
times higher for American kestrels.

A recent study within the APWRA suggested lower ralteraptor mortality at newer wind turbines
(WEST 2006). A repowering project which includée replacement of old turbines with newer Vestes
660 kw turbines was completed in 2005. Fatalitydigs conducted at these new turbines suggested
approximately 30-50% lower raptor mortality at thew turbines compared to the estimates from the
remaining older turbines in the APWRA (WEST 2006).

Mean raptor use at the Project site is relatively (< 0.3/20- min survey) compared to several otied
plants in the U.S that have been surveyed usingasimethods, and much lower than both the High
Winds Facility (3.5/20-min survey) and the APWRA2(3/20 min survey) (Figure 7). Projects in the
region consistently observe red-tailed hawk, Anserikestrel, northern harrier, and wintering rough-
legged hawks as the most abundant raptor species.

Raptor nest density within the Vantage site andnail@ buffer was 0.05/mj which is much lower than
the average raptor nest density for other repraseatproposed and existing wind facilities in nixe
habitat landscapes (Table 15). At Klondike |, Guegraptor nest density was also 0.15 per squdes mi
within 5 miles of the Klondike facility area (whiaverlaps with much of the Facility area), but aptor
mortality was documented during a 1-year fatalitynitoring study (Johnson et al., 2003b). At Buffalo
Ridge, Minnesota, raptor nest density was also @dibsquare mile, and the only documented raptor
mortality over a 6-year period was a single retethhawk (Osborn et al., 2000; Johnson et al., Bp02
Raptor nest density at the large Stateline windifiaon the Oregon-Washington border was 0.21 per
square mile and raptor mortality was estimateded®9 raptor fatalities per MW per year, consgstin
primarily of red-tailed hawks and American kestré&sptor nest density for the 41-MW Combine Hills
wind facility, adjacent to Stateline, was estimatede 0.24 per square mile, and no raptor fatalitiere
documented the first year of operation (D. Youngspeomm., 2005; Young et al., 2005). Raptor nest
density for the recently permitted Hopkins Ridgendvifacility in Columbia County, Washington, was
0.43 per square mile, and that site has seen gieesti raptor mortality in the region (0.14 per M\&f p
year). Raptor nest densities are also availabletloer wind facilities in the region, including Gion,
Oregon (0.06 per square mile), Nine Canyon, Wasbing0.03 per square mile), and Zintel Canyon,
Washington (0.08 per square mile). Very few ragtdalities have been documented at those smaller
facilities (one rough-legged hawk at Condon; an Aocaa kestrel and a short-eared owl at Nine Canyon)

Given the information on raptor use and nestingsigrat this and other projects, the habitat and
topographic characteristics of the site, and relevaortality data from nearby projects, raptor ligta
rates are anticipated to be low (< 0.1/MW/year).e ¥kpect the majority of the fatalities of diurnal
raptors to consist of red-tailed hawks and Amerikastrels. Aside from great horned owls, red-thile
hawks and American kestrels have the largest esttneaptor population sizes in North American
(979,000 and 2,175,000, respectively; Millsap atiérA2006). Monitoring results from the Wild Horse
Project for 2007 will provide additional data faptor fatality predictions in this eastern Kittitagion.
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5.3.2 Passerines/Songbirds

Passerines, often referred to as songbirds, hage tiee most abundant avian fatality at wind plants
outside California often composing more than 80%haf total avian fatalities (Erickson et al. 2001,
Erickson et al. 2002)Passerines are also the most commonly observesl dinihg point count surveys
at all of these sites. Both migrant and residaessprine fatalities have been observed.

Songbird mortality at operating wind projects irstean Oregon and Washington has been reasonably
consistent. Horned larks have been the most conynodaserved resident songbird fatality at agricudtu
and grassland projects in the Pacific Northwesblg@d4), and have been the most abundant songbird
observed during point count surveys at these sBased on the U.S. Geological Survey’s Breeding Bi
Survey (BBS) data, horned larks are likely one leg tost common birds in the Columbia Plateau.
Otherwise, no other resident songbird species bagposed a large proportion of the fatalities observ

at the projects in the Pacific Northwest.

Studies of nocturnal migration at several wind fdasuggest that the mortality compared to the numbe
of birds passing through the area is low (Johngaal.e2002, Mabee and Cooper 2002, McCrary et al.
1984). In much of the West, songbirds appear tgraé across a broad front, except in unique
topographic situations such as coastlines, anct laxger valleys or riparian corridors. In the Haci
Northwest, nocturnal migration has been studidti@iStateline Wind Project on the Oregon/Washington
border (Mabee and Cooper 2002), as well as somk samapling effort at the Nine Canyon Wind Project
in Washington. The Stateline study was designedntmitor waterfowl, shorebird, and passerine
movements during two fall migration seasons (200 2001) and one spring migration seasons (2001).
Marine radar was used to study nocturnal bird ntigmaat two stations: one near the existing Vankcyc
Wind Project near the southeastern end of the IBiatproject area, and one to the north of theqmioj
area in Washington. The northern and southeriostahad very similar passage rates, suggestirgdbro
front movements throughout the project site.

There have been numerous events recorded at comaioni structures that document up to several
hundred avian fatalities in one night, while théeee been only two events reported, both reasonably
small, at U.S. wind generation facilities. Fourntdieesh nocturnal migrating passerine fatalitiegeve
observed at two adjacent turbines during a singéech at the Buffalo Ridge wind project in Minnesot
during spring migration (Johnson et al. 2002). dApgmately 25-30 nocturnal migrating passerine
fatalities were observed at three turbines andlkliveubstation at the Backbone Mountain, WV {iyi
during one or two nights of foggy weather (Kernsl éterlinger 2004). The data suggest that sodium
vapor lamps at the substation were the primara@tnt, since fatality locations were correlatethwuie
location of the substation, and the other turbengay from the substation had few fatalities docuieen
the morning after the event. After the lights wenened off at the substation, no events occurred.

Tall, lighted structures are suspected of attrgctincturnal migrating birds, especially during erkent
weather (Kerlinger 2000). Lighting at communicatiimwers, where larger mortality events have been
documented, is typically different than lightingvéind turbines. Communication towers commonly have
more than one light location on a tower, while windbines have only one location for the light fop

of the nacelle, per FAA requirements). Communaratiowers often have one red pulsating or flashing
light on the top of the tower, and several solid hghts at various heightsl. Communication tower
lighting may be more of an attractant than windine lighting (Kerlinger 2004), but research andada
are limited. No large measured differences in mo@l migrant fatality rates have been documented
between wind turbines that are lit with aircraftstiaction lighting and unlit turbines. At the Sfiie
(OR/WA) Wind Project, observed fatality rates attlirbines were slightly higher than at unlit tumbs,

1 Recent FAA lighting regulations released in 2005 for wind turbines favor solid red lighting during the night, and white lights with
some strobe during the day. Wind projects are to be “outlined” with lighting rather than every turbine being lighted.

WEST, Inc. 17



Vantage Wildlife Baseline Study

although none of the differences were statisticaipnificant (p>0.10) (Erickson et al. 2004). Sami
results were found at the Nine Canyon wind projedtich has the same lighting characteristics (red-
flashing at night) but on larger and taller turlsirtban Stateline turbines (Erickson et al. 2003bhe
Buffalo Ridge wind project showed a similar residt turbines similar in size to Stateline, although
lighting types differ (i.e., steady-burning red amcdescent; Johnson et al. 2002). Buffalo Ridgedwin
project Phase | turbines were not lit, whereas @Hhlakirbines had approximately every other turdihe
with solid red lights (approximately 70 of 143 tumbs). Six of the 138 Phase Ill turbines alongabter
boundary of the site were lit with solid red lightblo statistical differences were found betweémid
unlit turbines.

Based on mortality observed at other operating wirgects located in similar landscapes (Ericksoal.e
2004, Erickson et al. 2003b, Johnson et al. 20@&ing et al 2005, 2007), an approximate range ofdl.0
2.75 songbird fatalities/MW/year are predictedtfue Project. The largest number of fatalities Vikikly

be horned larks, a common grassland songbird. tNer species (migrant or resident) is anticipated t
make up a large proportion of the fatalities, basedhe patterns of results of other regional stsidNo
impacts to threatened or endangered songbird spameanticipated.

5.3.3 Waterfowl and Other Waterbirds

Wind plants with year-round waterfowl use have shdhe highest waterfowl mortality, although levels
of waterfowl/waterbird mortality appear insignifitacompared to use of the sites by these groupgo T
Canada goose fatalities were documented at thedilenl wind plant, OR, although several Canada
geese flocks were observed during preconstructiomeys (Johnson et al. 2003). Few Canada goose
fatalities have been observed at U.S. wind proj@etiskson et al. 2004).

The recently constructed Top of lowa Windfarm, coisgd of 89 turbines with tip heights of 97.5 meter
(320 feet), is located in cropland between threédifé Management Areas (WMAS) with historically
high bird use, including migrant and resident watsl, shorebirds, raptors, and songbirds. During a
recent study, approximately 1 million total goose-dlays and 120,000 total duck-use days were red¢ord
in the WMAs during the fall and early winter, yebt naterfowl fatalities were documented during
concurrent and standardized wind project fatalitglies (Koford and Jain 2004).

Similar findings were observed at the Buffalo Ridfend Project in southwestern Minnesota (Johnson et
al 2000b), which is located in an area with rekdiivhigh waterfowl/waterbird use and some shorebird
use. Some large flocks of snow geese, and Careel®e @nd mallards were the most common waterfowl
observations. Five of the 55 fatalities observadmg) the fatality studies were waterfowl, inclugi
mallards, 2 American coots, and 1 blue-winged te@he herring gull, one pied-billed grebe, and one
killdeer were the only other waterbird fatalitiesihd.

Canada geese and one unidentified flock of ducke vlee only waterfowl observed flying over the
Project area (Figure 9b) . Other migrant speciag aiso fly over the Project area, however ovarsd

of the site is predicted to be very low due to pinedominant shrub-steppe habitat lacking stopover o
foraging opportunities. Waterfowl mortality on aage is expected to be very low. The possibiliigts

for a rare event involving several individuals offlack colliding with wind turbines given unusual
weather circumstances. However, this would hagdigible effects, if any, on the Pacific populatioh
Canada geese (exhibiting an increasing trend dneeliaist decade, USFWS 2003).

5.3.4 Displacement Effects

The presence of wind turbines may alter the lanusco as to change wildlife habitat use patterns,
thereby displacing wildlife from areas near turlsineSeveral studies have been conducted in the U.S.
looking at the potential displacement effects awldi however most of the studies focused on gnagsla
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bird and raptor species (e.g., Leddy et al. 199&kBon et al. 2004, Osborn et al. 1998). "Displaent”
means that birds tend to avoid an area. Howewaidance of an area may not imply impacts on
population parameters such as population size,saigti impacts have not been documented. While
displacement effects have been documented for spaeies/groups in U.S. and Europe, there is little
information on whether displacement effects have @al impacts on population parameters such as
population size and reproduction.

Avian baseline studies of the Foote Creek Rim (FGRY wind plant conducted in 1994 and 1995
documented mountain plover€Haradrius montanys in the proposed development area. Construction
of the Foote Creek Rim Wind Plant began in the &ll1997. Phase | of the wind plant project as
identified in the BLM Environmental Impact Staterhevas construction of turbines in several units on
the southern end of Foote Creek Rim. DevelopmERhase | of the wind plant took place between 1997
and 2000 during which four construction units weoepleted totaling 133 turbines. This wind plant i
located in shortgrass prairie habitat on a mesagigphic feature with a relatively flat top andegte
sloping sides. Habitat on top of Foote Creek Rirauitable for mountain plovers which prefer fletas
with a prevalence of bare ground and short vegetatiransect surveys to census mountain plovers we
conducted on an annual basis through 2004.

In 1995, the estimated mountain plover populaticzte or the Foote Creek Rim wind plant was
approximately 60 individuals. The estimated pofiofasize declined through 1999 to 18 individuals
when only 39 total observations of mountain ploweese made during the surveys. After 1999, the
estimated population size in the wind plant rosavil to 36 during the 2003 and 2004 field seasons
when 89 and 66 total plovers were observed, resgedct The period of plover population decline on
Foote Creek Rim (1995-1999) also corresponds vghwiind plant construction period (1998-2000). It
is unknown whether plovers were simply displacednfithe rim due to the construction activity orhiét
population in the area was experiencing a declnaumbers. The initial impression is that the low
population on Foote Creek Rim from 1998-2000 fokowby a steady recovery was related to
displacement during construction of the wind plantd subsequent habituation to the facility by pteve
However, it is hard to separate potential displaer@nype effects from a broader decline in the naian
plover population. The Foote Creek Rim populatmpeared to be declining prior to the initiation of
construction. Also, declines in other regional plagons (southeast Wyoming - northeast Colorado)
suggest a larger species-wide or regional declimang the decline observed at Foote Creek Rim.

Based upon European research summaries, displaténpacts on breeding waterbirds, shorebirds, and
waterfowl have been less than impacts on non-bmgdairds. European studies suggest variable lefels
disturbance for feeding and roosting birds (Spagnal. 1998). Based on this European summary, the
authors concluded that with the exception of lagsijrblack-tailed godwits, and redshanks, specied us
areas for breeding that were close to the wind $arrin general, the displacement effects (areas wit
reduced densities) rarely exceeded 100 m for bngeoirds. During the non-breeding season many bird
species of open landscapes avoided approaching parid closer than a few hundred meters, and this
avoidance behavior was especially noted for watdrémd shorebirds. Displacement effects of up t0 60
m from wind turbines (reduced densities) have begorted for some waterfowl species (e.g., pink-
footed gooseAnser brachyrhunchuysind European white-fronted goose). Howeverudysin the U.S.

did not document such a large scale displacemepdidin Based on preliminary analysis at the large T

of lowa wind facility, no large scale displacemeftCanada geese was apparent based on counts and
behavior observations of geese in areas with atftbwi turbines (Koford and Jain 2004).

2 The U.S. Fish Wildlife Service proposed listing mtain plover as a threatened species under the Bedah Species Act in February 1999
(USFWS 1999). Prior to this time, mountain ploliad been included on the USFWS listahdidatespecies. In 2003, the USFWS found that
listing mountain plover as threatened was not weaeg and the proposed rule was withdrawn statiagttie threats to the species as identified
are not as significant as earlier believed, ancptbeer is now not listed.
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At a large wind plant on Buffalo Ridge in Minnesothe abundance of shorebirds, waterfowl, upland
gamebirds, woodpeckers, and several groups of mpassewas found to be statistically significantly
lower at survey plots with turbines than at plotthaut turbines. There were fewer differencesviaa
use as a function of distance from turbines, howestgygesting that the area of reduced use wagetimi
primarily to those areas within 100 meters of tiines (Johnson et al. 2000b). Some portion e$eh
displacement effects is likely to be the resultiwéct loss of habitat near the turbine for thévitoe pad
and associated roads. These results are simitaose of Osborn et al. (1998), who reported tiralskat
Buffalo Ridge avoided flying in areas with turbineélso at Buffalo Ridge, Leddy et al. (1999) found
that densities of male songbirds were significadtdwer in Conservation Reserve Program (CRP)
grasslands containing turbines than in CRP gradslaithout turbines. Grasslands without turbined a
portions of grasslands located at least 180 métens turbines had bird densities four times gre#tan
grasslands located near turbines. Reduced avanesr turbines was attributed to avoidance ofiterb
noise and maintenance activities and reduced hadffectiveness because of the presence of acoads r
and large gravel pads surrounding turbines (Ledi®61Johnson et al. 2000Db).

Preliminary results from the Stateline (OR/WA) WiRdoject suggest a relatively small-scale impact of
the wind facility on grassland nesting passerimgt) a large portion of the impact due to diregdmf
habitat from turbine pads and roads and tempor&turtbance of habitat between turbines and road
shoulders (Erickson et al. 2004). Horned larkseappd least impacted, with some suggestion of
displacement to grasshopper sparrows, althoughleasiges were limited.

Some indirect impacts to birds in shrub-steppethtilaire anticipated. Given that displacement &ffec
have been relatively low at other projects (redudedsities <100 m from turbines/roads), indirect
impacts are anticipated to be low, however willdlve sensitive species such as sage thrashersaged s
sparrows (Figure 6).

5.4 Big Game

The Vantage project area receives some year-rogadoy mule deer, and infrequent use by elk. No
concentrations of elk or mule deer were observednguvinter or at any other time of year on the
Project. During the 25 March, 2006, aerial sagruge lek and raptor nest survey, one group of B1 el
and three groups of 35 mule deer were observednattie project area and 2-mile buffer. The elk and
mule deer groups were observed north of the Vantégjevay, i.e., north of the proposed Project area
(Figure 3). Elk scat has been observed on thee&tojndicating infrequent use. Few mule deer
observations were made during avian use surveyBldThH7). Wintering elk forage on native grass
species such as Sandberg’'s bluegrass, which grgengith fall and spring rains, while mule deer
typically utilize more shrub species. The Projsagrazed heavily by cattle and sheep, especiaifind

the spring season grassland green-up period, hignitie availability of high-quality forage to bigme
species. Overall, big game use of the site ineviahd during other seasons appears relatively low.

WDFW have expressed concern over potential effett&wind project development and operation on
wintering big game. Winter is a crucial period @hé¢ for the survival of many big game species.
Severity of winter and availability of forage armagortant factors related to over-winter survivaééRe
and Lindzey 1991). Increases in human activitymfroehicles and other sources and habitat
fragmentation, depending on the levels, are pastléo affect over-winter survival (Stephenson let a
1996, Brown 1992). The Project is located adjateiabitats designated by WDFW as winter range for
mule deer and elk, specifically the Project is tedasouth of WDFW priority wintering habitat andeth
Quilomene migration corridor. The Quilomene ellnigr range is approximately 83,000 acres in size
and winters approximately 1500-2000 elk. The Qu#éne mule deer winter range is approximately
40,000 acres in size and winters approximately 8Q00-deer. The project area is not located withi t
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high density deer sub-area of Quilomene mule déetewrange which winters 100-200 deer. This area
begins north and east of the Wild Horse projecti extends down to the Columbia River. The project
area is also not located within the Quilomene primainter range, a sub-area of the Quilomene winter
range, which winters approximately 500 elk.

Construction: Elk and mule deer are expected to be tempordisiglaced from the site due to the influx
of humans and heavy construction equipment andcedsed disturbance (e.g., blasting). Construction
related disturbance and displacement is expectduk tbhmited to the 9-12 month construction period.
Most heavy construction is expected to take plagénd the summer months, minimizing construction
disturbance to wintering big game. In addition, stamction will likely not take place in severe wardg,
when big game impacts may be of most concern. owidllg completion of the Project, the disturbance
levels from construction equipment and humans daitinish significantly and the primary disturbances
will be associated with operations and maintenapeesonnel, occasional vehicular traffic, and the
presence of the turbines and other facilities.

Operations: There is little information regarding wind projexffects on big game. At the Foote Creek
Rim wind project in Wyoming, antelope observed dgriaptor use surveys were recorded year round
(Johnson et. aR000a). The mean number of antelope observecaixhsurvey points was 1.07 prior to
construction of the wind farm and 1.59 and 1.14/syrthe two years immediately following
construction, indicating no reduction in use of thenediate area. Mule deer and elk also occurred at
Foote Creek Rim, but their numbers were so low the&ningful data on wind farm avoidance could not
be collected. A more recent study regarding intésas of elk populations with operating wind farmas
recently conducted by David Walter in conjunctioithwthe Rocky Mountain Elk Foundation, the
Oklahoma Department of Wildlife Conservation, Natworks, and the Oklahoma Cooperative Fish and
Wildlife Research Unit (Walter et .a2004). The study found no evidence that operatiimgl turbines
have a measurable impact on elk use of the suriogradea. The operating Wild Horse wind facilitgsh
numerous observations of elk near operating winbines (WEST biotechnicians, pers. comm..). These
observations have noted elk behavior of non-alargigiress and include resting, grazing, and walkin

There are published studies of big game winterrelsged to other human developments such as oil and
gas. Indirect impacts associated with human agtoni development has been documented with elk, (e.g
Lyon 1983, Wisdom et al. 1986, Czech 1991, Morrisbial. 1995, Rowland et al. 2000) and mule deer
(e.g., Rost and Bailey 1979, Easterly et al. 198&rill et al. 1994, Sawyer et al. 2004). In sca#ntral
Montana, Van Dyke and Klein (1996) documented etkvements through the use of radio telemetry
before, during, and after the installation of ag#noil well within an area used year round by elk.
Drilling activities during their study ceased by \Mmber 15, however, maintenance activities continue
throughout the year. EIk showed no shifts in haarege between the pre and post drilling periods,
however, elk shifted core use areas out of viewnftbe drill pad during the drilling and post drldj
periods. EIk also increased the intensity of usedre areas after drilling and slightly reducee thtal
amount of range used. It was not clear if the @aoce of the well site during the post-drilling ipdrwas
related to maintenance activities or to the usa akw road by hunters and recreationists. Theoasith
concluded that if drilling activities occupy a ri&ly small amount of elk home ranges, that ek aole

to compensate by shifting areas of use within hoanges.

A study by Rost and Bailey (1979) found that wiitgrmule deer and elk avoided areas within 656 ft
(200m) of roads in eastern portions of their Caloratudy area, where presumably greater amounts of
winter habitat were present. Road avoidance weatgr where roads were more traveled. Only mule
deer showed a clear avoidance of roads in the wegtetion of their study area, where winter ramges
assumed to be more limiting. Mule deer also shogredter avoidance of roads in shrub habitats gersu
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more forested areas. The authors concluded thetdta of roads depended on the availability ofdlet
winter range away from roads, as well as the amotitraffic associated with roads.

Oregon radio-telemetry studies of elk and mule dieere been conducted in a large fenced experimental
research area. Results of spring studies (Apebry June) suggest that elk habitat selection bwy
negatively related to traffic and other human distimce (Johnson et al. 2000c). Mule deer habitat
selection appeared to be related to elk distrilnytidth mule deer avoiding areas used by elk. fitrahd
roads did not appear to be an important factopiing distribution of mule deer (Wisdom et al. 2D02
Distances moved by elk tended to increase as didunaf increased use by humans, including ATV use,
hiking, and horseback riding. The same was truenfale deer, but the response was less than thelk of
(Wisdom et al. 2002). In western Wyoming, a my#ar GPS/radio-telemetry study suggests that winter
mule deer habitat selection and distribution patiehave been affected by natural gas development,
specifically by road networks and well pads (Sawsteal. 2004).

We are aware of no studies that have documentedlgiggn level impacts. Most of the studies have
focused on displacement of big game, but have emtrochined whether these displacement effects result
in any significant population level effects suchdasreases in survival. Due to the lack of daganding
the potential impacts of energy development ondage, it is difficult to predict with certainty the
effects of the Project on wintering mule deer atid éWhile human related activity at wind turbines
during regular maintenance will be dramaticallyslésan during the construction period, it is nobwkn

if human activity associated with regular maintezearactivity will exceed tolerance thresholds for
wintering elk and mule deer. The Project may deda participate with a large contiguous-rangeland
livestock grazing management plan that currentigtexnorth of Old Vantage Highway and east to the
Columbia River. This plan relies upon the cooperatof various landowners and is designed to stpp
and expand optimal forage production and improvielliié habitat. This Project area has historically
been overgrazed, coordination with WDFW and Wildrééoproject personnel may provide ideas for
mitigating impacts to wintering big game habitatdawildlife habitat in general. If rangeland
enhancement occurs for the project as part of pengriconditions and/or habitat mitigation stratesyi
the above big game literature review applies togbeential of the Project becoming more suitable to
wintering big game.

5.5 Bats

Due to the current lack of understanding of bat mamities in North America, the species and relative
abundance of bats occurring in the project areaddfieult to determine. Little is known about bat
species distribution, but several species of batsdcoccur in the Project area based on the Wasiting
GAP project and inventories conducted on the HahR&ite, Arid Lands Ecology Reserve (ALE) located
in Benton County to the south (Table 16). The piigk for bats to occur is based on migratory pate
and key habitat elements such as food sourcesy,veai# roost sites. Prominent wetlands and/origpa
areas are lacking on the proposed site, exced@mon Spring which is approximately 1.5 miles wadst
the nearest turbine string (Figure 3). Drainagmasuwith old growth big sage brush and bitterbmsly
provide important foraging areas. Biosludge sitesy also provide potential foraging sites due to
possible higher insect loads; diurnal use by faorggwallows and horned larks was observed during
fixed point avian surveys. Locations of biosludgfes in reference to turbine string locations $thdoe
taken into consideration.

Construction: Impactgto bats or bat habitat on the site are unlikelyirduconstruction
Operations: Bat casualties have been reported from most windpdacilities where post-construction

fatality data are available. Reported estimatesabfmortality at windpower facilities have randeaim
0.01 — 47.5 per turbine per year (0.9 — 43.2 batgixar) in the U.S. with an average of 3.4 peringb
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or 4.6 per MW (NWCC 2004). Most of the bat cadealtat windpower facilities to date are non-
hibernating migratory species that conduct longatice migrations between summer breeding and
wintering areas, namely the hoary bat, easternbegcand silver-haired bat (Johnson 2005). A recent
report documented from 25-38 bat fatalities pebihe during a 6 week study period at windpower
facilities in West Virginia and Pennsylvania. Madtthe species killed were eastern red bat, hbaty
and eastern pipistrelle (Kerns et al. 2005). Thes¥Wirginia and Pennsylvania sites are located on
prominent forested ridges in the Appalachian Moimnsta A large number of hoary and silver-hairedsbat
(532) were also found at a southern Alberta, Cangidd farm in 2005. Unlike the eastern U.S. wind
farms with high bat mortality, the Alberta faciliig in open grasslands and cropfields, although it
adjacent to foothills along the Rocky Mountains amaly be in a bat migration corridor (Rowland 2006).
The causes of the relatively high number of migsateat deaths at windpower facilities are not well
understood (Johnson 2005). Kerns et al. (2005ptngsized that bats may have been attracted to
turbines by ultrasound emissions, ephemeral inese@s food sources, or bats may have investigated
turbines for roosting sites or to glean insectanfrturbine blades. Researchers also theorized that
clearings made in the forest for turbines and raady have created attractive foraging areas fos bat
(Kerns et al. 2005).

Unlike the West Virginia and Pennsylvania siteg, thoposed project area does not contain topographi
features that may funnel migrating bats and isifagkarge tracts of forest cover. The proposedegitds

not located near any large, known bat coloniess ttihe majority of bat casualties are likely to be
migrants. The proposed project will likely resutthe mortality of some bats; however, fatalityds
are not expected to reach those observed in tlteredd.S. or Alberta. EXxisting projects in Washomg
and Oregon have reported bat mortality near the émd of the national range (i.e., less than 3
bats/turbine/yr). At the Vansycle Ridge Wind Pobjim Oregon, bat mortality was estimated at 0. b
per turbine for the first year of operation (Erickset al. 2000). At the Klondike Windpower Projdut
mortality was estimated at 1.16 bat fatalities foebine per year (Johnson et al. 2003). At theeSie
Windpower Project, bat mortality was estimated @iraximately 1 to 2 bat fatality per turbine peaye
(Erickson et al. 2004) from July 2001 through Debem31, 2002. At the Nine Canyon Wind Project,
bat mortality was estimated at approximately 3fatdlities per turbine per year (Erickson et al020
Bat mortality patterns at wind plants in Washingémd Oregon have followed patterns similar to tred r
of the country. Over 90% of the mortality docunezhat wind projects in these open habitat projeats
been hoary and silver-haired bats. The other iitetahave consisted of occasional big brown bats,
little brown bats, and some unidentified bats. Tbary bat is a non-hibernating migratory specidgh w
the widest distribution of any bat in North Americanging from just below the Canadian tree line to
South America (Shump and Shump 1982). They aitagobats that roost primarily in deciduous trees
(Barbour and Davis 1969, Nordquist 1997) and occesly in coniferous trees (Gruver 20023ilver-
haired bats are also migratory (Izor 1979, KunzZl®arclayet al. 1988). Historically, silver-haired
bats were also believed to be strictly solitaryethats, but recent studies have documented maternal
colonies of silver-haired bats (Barclayal. 1998). Virtually all of the mortality at wind p@w sites has
occurred in late summer and early fall, duringfédemigration period for hoary and silver-hairedté.

Although potential future mortality of migratory tsas difficult to predict, an estimate can be aidted
based on levels of mortality documented at otherdwplants. Using the estimates from other wind
plants, operation of the proposed project couldltes approximately 1 to 3 bats per MW per yead 60

to 300 bat fatalities per year. Actual levels ofrtality are unknown and could be higher or lower
depending on regional migratory patterns of baastepns of local movements through the area, aed th
response of bats to turbines, individually andexilizely. Bat mortality estimates for the Wild Iser
Project will be available in 2008.
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5.6 Other Mammals

Overall mammal diversity is low for the Project dieethe lack of substantial riparian areas. Howgeve
least chipmunks, Townsend ground squirrels, andtesyare known to occur on the Project. The
construction of turbine pads and roads, and velireffic has the potential to crush individual simal
mammals within burrows or moving about above grou@derall, total impacts to habitat will be limite
and no significant impacts to populations of thesecies are expected to occur as a result of thjed®.

5.7 Reptiles and Amphibians

Twenty-seven species of reptiles and amphibiansroccKittitas County and could be present in the
project area. Short-horned lizards were observitiinmthe Project area. Other reptiles that méaglii
occur in the project site include snakes such asy#ilow-bellied racer, gopher snake, and Northern
Pacific rattlesnake. Amphibian and aquatic repiiébitat is limited within the Project area. Many
amphibians migrate short distances during sprintalbibreeding periods to and from suitable wetknd
and during fall dispersal of juveniles. No migoaticorridors for reptiles or amphibians are knowté
present in the Project area.

Construction: Impacts to reptiles and amphibians on site thholoss of habitat and direct mortality of
individuals may occur in construction zones. PRded best management practices are employed on site
and compliance with applicable permits regardingofti and sediment control is maintained, no
amphibians should be affected by construction arafgon of the project. The level of mortality to
reptiles on site associated with construction wdaddbased on the abundance of species on sitee Som
mortality may be expected with common slow-moviegtiles that may occur on site such as short-
horned lizards and rattlesnakes. Reptiles thadarsmant or using burrows or rock crevices for cove
within development corridors may be vulnerable. c&uwation for turbine pads, roads, or other Project
facilities could kill individuals in underground bows or rock refuges or hibernacula. While above
ground, snakes are likely mobile enough to be Vediserable to construction equipment, however, tshor
horned lizards do not move fast over long distanaed rely heavily on camouflage for predator
avoidance. Some individual lizard fatalities canelxpected from vehicle activity.

Operations: No impacts to amphibians are anticipated dudpgrations. Impacts to reptiles during
operation are likely limited to some potential direnortality due to vehicle collisions. While aleov
ground, yellow bellied racers and other snakes li&kedy mobile enough to escape most vehicles,
however, short horned lizards do not move fast dmeg distances and rely heavily on camouflage for
predator avoidance. Some lizard fatalities mayioéom vehicle activity. Post construction momiibg

for avian and bat fatalities should also documeptile use within turbine study plots. Snake andrél
observations have been made at other regional faicitities and populations appear to persist irselo
association with operating wind turbines.

5.8 Fish

Based on available information, no fish occur ia pinoject area. Provided best management practiees
employed on site and compliance with applicablemitsr regarding runoff and sediment control is
maintained, no fish should be affected by consitbacbr operation of the project.

5.9 Threatened, Endangered, and Sensitive (TES) Species

No impacts to federally threatened or endangeredisp are anticipated from the project. Bald eagle
recently removed from the federal threatened andiegered species list, but is still discussed below

5.9.1 Bald Eagle
Only one bald eagle observation was reported bgkEoin et al. (2003) for the Wild Horse baselinelgtu
This winter observation was about 1.5 miles sowgheéthe proposed project, of an adult flying high
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over Whiskey Creek. One bald eagle nest was doctades.75 miles from the nearest turbine string
(Figure 4). Based on extremely low use of the gmbprea by bald eagles (Figure 9e), impacts to the
species are considered negligible. No bald eag#dities have been observed at other wind prqjectd
many have estimated bald eagle use much higherttieroject (Ericksoet al. 2001). Although the
risk is low, the potential exists for bald eagleaf@ies during operation of the Project. Thessadf bald
eagle in the Project area and range-wide is noedrp to change due to the Project. Bald eagle
populations have been increasing exponentially tivempast decade and USFWS has recently de-listed
this species from the Endangered Species Act, wththis species is still protected through thedBadd
Golden Eagle Protection Act. Bald eagle populaimnWashington and throughout North America will
likely continue to increase during and after thejgat is constructed.

5.9.2 Golden Eagle

Erickson et al. (2003) reported low use year-robpdjolden eagles for the Wild Horse baseline study.
No active nests were documented during 2006 asuialeys, or during any other surveys conducted on
site. Golden eagles have nested historically witivo miles of the proposed project area. Oversdl of
the proposed project area by golden eagles isivelatiow (Table 7) compared to other wind plants
where golden eagle fatalities have been documenidte project is in the northern area of the Great
Basin Bird Conservation Region (BCR) which has pytation estimated to be approximately twice the
size of populations in all three other BCRs eadthefcascades (Good et al. 2007). While the pelent
exists for golden eagles to collide with turbinésttee proposed facility, overall risks to golderglea
populations are considered low and only a few iildials, if any, are expected to collide with tussn
over the life of the project.

5.9.3 Sage Sparrow, Sage Thrasher, and Loggerhead Shrike

Sage sparrows, sage thrashers, and loggerheadshri& shrub-steppe obligate species that brebawit
the proposed project area. Most of the large radagebrush and other shrub habitats within thiegiro
area occur on the sides of ridges and in drainagkse most turbines will be located on ridge tops
lacking dense shrub habitats. Observations ofdimgendividuals indicate that sage sparrows gdhera
do not fly within the rotor-swept-area (Table 1@gsalso Erickson et al. 2003). Sage thrashers were
documented in this study to fly within blade hei@d®6 of the time (Table 10). The potential exisis
migrating and dispersing individuals to collide lwturbines. Displacement effects from operatiomy m
occur with these species. However, the majoritproposed turbines are located in sparse shrulpatep
or lithosols. Many of the 2006 sage thrasher, sgg@row, and loggerhead shrike observations were
away from proposed permanent facilities (Figurean@ 7; see 5.3.4 ‘Displacement Effects’ section
above). Overall impacts to sage sparrow and dagesher populations are considered negligible, with
only small potential displacement effects and sih fatalities being rare.

A review of the loggerhead shrike is provided asase example to illustrate the dependence of shrub-
steppe obligate species on shrub-steppe, as wetbagle the general timing of occurrence and sgaso
sensitivity (being similar among sage sparrows sagk thrashers):

The following review of western loggerhead shrikeanius ludovicianus gambégland factors affecting
their life history and population status are baspdn the work of Jewett et al. (1953), Ehrlich kt a
(1988), Littlefield (1990), Knopf and Smith (199Hall and Snow (1994), Pruitt (2000), Lindenmayer
and Fischer (2006), Marshall et al. (2006), and HQ8007). In Washington, the western loggerhead
shrike is listed as a “state candidate”. In sorases the population is sustainable, and protective
measures are being implemented; in others, thelgihgu may be declining and improved protective
measures are needed to maintain sustainable pmmsiaver time.

In the western U.S., loggerhead shrike breedingtdials associated with shrub-steppe, desert senuth,
pinyon-juniper woodlands (Lefranc 199 Pruitt 2000). Western loggerhead shrikes in theifie
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Northwest are more of a shrub-steppe obligate spedependent upon large shrubs or small trees for
breeding and nesting. Loggerhead shrikes in thetesa U.S. exhibit adaptation to nesting in
urban/suburban habitats (e.g., residential yardmksp university campuses, cemeteries, housing
developments, golf courses; Pruitt 2000). In castir western shrikes appear less likely to nest in
suburban settings. Sagebrush nesting shrikesttebe shy and somewhat inconspicuous, and do not
readily nest near human habitations (Woods 1ii9ruitt 2000). Habitats used by breeding loggethea
shrikes in agricultural landscapes (e.g., pasturagfields, CRP) are created by human-induced adsang
in native vegetative communities; these habitatstrbe “maintained” to remain suitable for shrikds.
contrast, shrub-steppe habitats are more permaoemtnunities and likely represent one of the histori
core areas of the species, prior to European gedtle (Fraser and Luukkonen 1986, Cade and Woods
1997 in Pruitt 2000). High densities observed by Pool892) and Woods (1995) in relatively
undisturbed shrub-steppe habitats suggest thaé thes high quality breeding habitats for loggerhead
shrikes.

The western loggerhead shrike occurs in the Colan®asin during spring through summer, and
regularly in winter but with rare observations. general, mid-March through mid-September is theeti
period for migration, breeding, and brood-rearingarly migrants appear in February. Male shrikes
select breeding territories in late winter throwgily spring. Mid-April through August is considdrthe
seasonality and sensitive period. Nest initiapeaks in mid-April. Clutch size ranges from 5-&gg
Few successful breeding pairs attempt a secondibinathe Columbia Basin (Marshall et al. 2006).

Male shrikes show high nesting territory fidelibging even more pronounced than many other passerin
bird species. However, this may be biased towardllsr fragmented habitats, i.e., in larger cortigs!
tracts of suitable habitat site fidelity may be imdess as nesting habitat is less limited. Regasil
fragmented smaller habitat patches are more comasocompared to the Hanford or Yakima military
training center sites; likely two of the most ndéabarge remaining contiguous tracts of shrub-stepp
ecosystems in the Pacific Northwest.

5.9.4 Greater Sage-Grouse

The Project area is south of the Colockum Wildlfanagement Area, yet considered within the recovery
zone of the sage grouse management unit (Stinsa. €2004). The Colockum management unit
primarily provides connectivity between the Yakimieaining Center sage grouse population and the
Douglas County population. No sage grouse or\ak® observed during sage grouse surveys in March
and April, 2006 within and surrounding the Wild Iderproject. No sage grouse, sage grouse scakr |
were observed during other surveys and travel erMidintage site for the entire study year. Theastar
known active lek is approximately 7 miles southtbe Yakima Training Center. Sage grouse have
historically been observed north of the Projeciaamespecially in fall and winter. Broods have been
observed in that area, suggesting some historigstimg may have occurred somewhere not far from the
Project. Presence of young broods at the FootekOrReém Wind Project suggests nesting has occurred
somewhere near wind turbines, although the nedtiogtion relative to the wind project is not known
(WEST, R. Good, pers. comm.).

The proposed project is not expected to negatii@iyact nesting habitat for sage grouse. Given
expansive intact shrub-steppe habitat surroundiegotoposed project and existing Wild Horse project
the project should not impact connectivity betwésruglas County populations and the Yakima and
Kittitas County populations. The project is cutherdisturbed with heavy grazing and fragmentechwit
cross country graded roads, county landfill, bidgker deposition sites, and several communication
towers.

WEST, Inc. 26



Vantage Wildlife Baseline Study

5.9.5 Peregrine Falcon

The nearest known peregrine eyrie is located apmately 6.5 miles from the Wild Horse project area.
No peregrine falcon eyries were located during 2D0Q3 or 2006 raptor nest surveys. CIliff habigat i
not present within two miles of the project ar@dost suitable peregrine falcon nesting habitabéated
along the Columbia River and it is unlikely thatgugrine falcons will nest within two miles of theopect
area. Use of the project area by peregrine fali®iikely limited to rare dispersal events or icaal
individuals migrating or hunting within the projeatea. No peregrine falcon observations have been
made in the project area. There is a very low oigdr the life of the project that an individuakegrine
falcon will collide with turbines.

5.9.6 Burrowing Owl

Burrowing owl breeding areas have been designatedebWDFW 3-4 miles southeast of the Wild Horse
project area. The potential exists for breedingdwing owls to occur within the project area. Hower,
only one burrowing owl was observed during spriegma biosludge site, apparently foraging on irssect
associated with the sludge deposit. This area seastinized several times without any additional
sightings. No sightings were observed during amywey, in particular the intensive ground surveys.
Considering the lack of sightings within the prajacea, burrowing owls likely occur only occasidyal
within the project area, and no impacts to burrgnwomw! populations are expected.

5.9.7 Other Bird Species

The potential range of several other species listedcandidates under the Washington Endangered
Species Act overlap with the proposed project,uditlg ferruginous hawk, flammulated owl, merlin,
northern goshawk, sharp-tailed grouse, common la@stern grebe, Lewis’ woodpecker, white-headed
woodpecker, and Vaux’s swift (Table 2). The patdréxists for these species to occur within thejqmt
area, however use of the project area is expeoteddur very rarely during migration or dispersatms.

The potential exists for a few individuals of easgecies to collide with turbines over the life bét
project. Impacts to populations of these speadiesiat anticipated.

5.9.8 Mammals

The Project occurs within the potential range ofsal species of federally and state protected malsym
which are unlikely to occur within the Project adh#e to habitat constraints and/or uncertain pdjgula
status in Washington. These species include Tawdisebig-eared bat, long-legged myotis, and long-
eared myotis. These species are not expectedcta @gthin the Project area and no impacts to these
species are likely to occur.

Both the white-tailed and black-tailed jackrablit@ve been documented within Kittitas County, and
suitable habitat for these species is presentdrPiioject area. The potential exists for individua be
killed by vehicles on roads, and some suitablethalidr these species will be lost to turbine padd
road construction. Limits on vehicle speeds witthi@ Project will minimize the potential for roadlsk
and the permanent loss of suitable habitat isivelgtsmall. Overall, impacts to these speciesusthbe
minimal.

Suitable habitat for three bat species, which isted as federal species of concern, is presehimihe
Project area: fringed myotis, small-footed myotigl & uma myotis. However, only general descriptions
of habitat requirements and potential distributawa available for the three species. Very littl&mnown
concerning the ecology of the three species, maikiagen more difficult to accurately predict paiah
impacts to these species. To date, we are unaybamey documented fatalities of these species atlwi
projects within the U.S.
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Merriam’s shrew has been documented within Kitti@asunty, suitable habitat for this species is quite
limited within the Project area. The potentialoabxists for the brush prairie pocket gopher touocc
within the project area. Shallow-soiled sparseulstateppe and lithosols of the proposed development
area limit the potential for these species to bpaicted. Assuming these species are present within
Project development area, the construction of herlpads and roads, and vehicle traffic has thenpate

to crush individuals within burrows or moving abaltove ground. Overall, total impacts to habitat a
small and no significant impacts to populationdhafse species are expected to occur as a redhlisof
Project.

5.9.9 Reptilesand Amphibians

The proposed project area occurs within the paibntinge of the striped whipsnake, sharptail snake,
western toad, and Columbia spotted frog. Thenreeiy little suitable habitat for amphibians or afijmia
reptiles (e.g., turtles) in the study area. Nohghese sensitive status reptiles or amphibiansewer
documented on the project site and no impactsréreiated.

5.10 Potential Mitigation Strategy Options

Permanent direct habitat impacts (i.e., from Fgcfibotprint) that cannot be avoided or minimizedl w
be mitigated by the use of standards and methaaisate in compliance with WDFW'’s mitigation
guidance document, or use an alternative appro#bhWMDFW'’s advisement and agreement. Mitigation
approaches may follow one or more of the followisgjategies, or be used as initial means of
communication and negotiations with WDFW:

- Mitigation Option A: One agreed upon lump sum of money will be digzkfsom the
Applicant to WDFW to be used at their discretiom fesearch or other natural resource
issues.

- Mitigation Option B: In lieu of direct habitat mitigation, a study vide designed and
funded by the Applicant in order to provide datavdaod answering a natural resource
guestion. For example, avian displacement by wimbines and facility operations or
specific research aimed at understanding bat wirtnirte interactions and potential avenues
for avoiding or minimizing bat mortality at windd#ities.

- Mitigation Option C: Direct funding, implementation, and monitoring of
conversion of tilled agricultural land to high quality wildlife habitat such as shrub-
steppe. The conservation approach is similar to that deployed under the CRP, and
the term would be for the life of the Facility.

- Mitigation Option D: Direct funding, implementation, and monitoring of
rangeland enhancement where such land management tools may include reseeding
deep soiled areas, installing water catchments , “guzzlers”, for wildlife, and planting
shrubs in drainage spring seep sites (if available). Another example is the use of
livestock exclosures or fencing to exclude livestock from riparian/shrub-steppe
habitats, potentially creating a higher quality shrub-steppe with additional
understory cover, forage, and old growth sagebrush.

- Mitigation Option E: Secure and maintain a permanent high-qualitysiddfwildlife habitat
tract of land as a conservation bank. The terrhetdhe life of the project or other agreed
upon time period.
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All of the options assume that the Applicant matalelssh an agreement with a willing landowner to
pursue mitigation objectives.

WEST, Inc. 29



Vantage Wildlife Baseline Study

6.0 LITERATURE CITED

Barbour, R.A. and W.H. Davis. 1969. Bats of Ameridaiversity of Kentucky, Lexington.

Barclay, R.M.R., P.A. Faure, and D.R. F&®88. Roosting behavior and roost selection by atigg
silver-haired batsL@sionycteris noctivagahsJournal of Mammalogy 69:821-825.

Braun-Blanquet, J. 1932. Plant Sociology: Thed$tof Plant Communities. McGraw Hill, New York,
NY.

Brown, C. G. 1992. Movement and migration patesf mule deer in southeastern
Idaho. Journal of Wildlife Management 56: 246-253.

Connelly, J. W., S. T. Knick, M. A. Schroeder, &dl. Stiver. 2004. Conservation Assessment of
Greater Sage-grouse and Sagebrush Habitats. \Wéstsociation of Fish and Wildlife
Agencies. Unpublished Report. Cheyenne, Wyoming.

Cronquist, A., A.H. Holmgren, N.H. Holmgren, J.L.ewal, P.K. Holmgren. 1977.
Intermountain Flora, Vascular Plants of the Intemmtain West, U.S.A. Volume Six.
Reprinted 1994, New York Botanical Garden.

Czech, B. 1991. Elk behavior in response to hudisturbance at Mount St. Helens National Volcanic
Monument. Applied Animal Behaviour Science 29: 269

Demastes, J. W. and J. M. Trainer. 2000. Avian, fistality, and disturbance at the IDWGP Wind Farm,
Algona, lowa. Final report submitted by UniversitiyNorthern lowa, Cedar Falls, 1A. 21pp.

Easterly, T., A. Wood, and T. Litchfield. 1992.e$ponses of pronghorn and mule deer to petroleum
development on crucial winter range in the RattdgenHills. Wyoming Game and Fish
Department, Cheyenne.

Ehrlich, P.R., D.S. Dobkin, and D. Wheye. 198&ebirder's handbook. A field guide to the natural
history of North American Birds, including all spes that regularly breed north of Mexico.

England, A.E. 2000. North American Bat RangesS.Geological Survey. Map format.

Erickson, W. P., G. D. Johnson, M. D. Stricklandd &. Kronner. 2000. Avian and bat mortality
associated with the Vansycle Wind Project, Umatillaunty, Washington. Technical Report
prepared by WEST, Inc. for Umatilla County Depamieof Resource Services and
Development, Pendleton, Washington. 21pp.

Erickson, W.P., G.D. Johnson, M.D. Strickland, KSérnka, and R.E. Good. 2001. Avian Collisions with
Wind Turbines: A Summary of Existing Studies andm@arisons to Other Sources of Avian
Collision Mortality in the United States. Preparéor the National Wind Coordinating
Committee. Available dtttp://www.west-inc.com

WEST, Inc. 30



Vantage Wildlife Baseline Study

Erickson, W., G. Johnson, D. Young, D. StricklaRd,Good, M. Bourassa and K. Bay. 2002. Synthesis
and comparison of baseline avian and bat use, rraggsting and mortality information from
proposed and existing wind developments. PrepacedBbnneville Power Administration,
Portland, Oregon.

Erickson, W.P., D.Young, G. Johnson, J. JeffreyBHy, R.Good, and H. Sawyer. 2003a. Wildlife
Baseline Study for the Wild Horse Wind Project. Suany of Results from 2002-2003 Wildlife
Surveys May 10, 2002— May 22, 2003. Technical Rep@pared by WEST Inc. for Zilkha
Renewable Energy, Portland, OR.

Erickson, W.P., B. Gritski, and K. Kronner. 2003hline Canyon Wind Power Project Avian and Bat
Monitoring Report, September 2002 — August 2003echhical report submitted to Energy
Northwest and the Nine Canyon Technical AdvisorynGuttee.

Erickson, W.P., J. Jeffrey, K. Kronner, and K. B2p04. Stateline Wind Project Wildlife Monitoring
Final Report, July 2001 — December 2008chnical report peer-reviewed by and submitted to
FPL Energy, the Oregon Energy Facility Siting Cadlyrend the Stateline Technical Advisory
Committee.

Fitzner, R.E and R.H Gray. 1991. The statusyritigion, and ecology of wildlife on the U.S. DOE
Hanford Site: A historical overview of research iates. Environmental Monitoring and
Assessment 18:173-202.

Franklin, Jeny F. and C.T. Dyrness. 198®&turalVegetatiorof Oregonand Washington Oregon State
University Press, Corvallis, Oregon.

Good, R.E., R.M. Nielson, H.Sawyer, L.L. McDonal2007. A population estimate for golden eagles in
the western United States. Journal of Wildlife iMgement 71(2)395-402.

Gruver, J.C2002.Assessment of bat community structure and roostatytat preference for the hoary
bat (Lasiurus cinereus) near Foote Creek Rim, WggmM.S. Thesis, University of Wyoming,
Laramie, Wyoming.

Hall, B., and P. Snow. 1994. Loggerhead Shrikesurvey methodologies for sensitive, threateaad,
endangered species in Oregon. Oregon Departmedfisiofand Wildlife. Habitat Conservation
Division.

Hitchcock, C.L. and A. Cronquist. 1973. Florald Pacific Northwest. University of Washington
Press. Seattle and London.

Izor, R.J.1979. Winter range of the silver-haired bat. Jouofidlammalogy 69:641-643.

Jewett, S.G., W.P. Taylor, W.T. Shaw, and J.W. isldr 1953. California Loggerhead Shrike. Pp.-544
545 in Birds of Washington State. University of $fiengton Press, Seattle, WA. 767 Pp.

Johnson, G. D., D. P. Young, Jr., C. E. Derby, WERckson, M. D. Strickland, and J. W. Kern. 2000a
Wildlife monitoring studies, SeaWest Windpower Rja&@arbon County, Wyoming, 1995-1999.
Technical Report prepared by WEST, Inc. for SeaVi#estrgy Corporation and Bureau of Land
Management. 195pp.

WEST, Inc. 31



Vantage Wildlife Baseline Study

Johnson, G. D., W. P. Erickson, M. D. Strickland, M Shepherd and D. A. Shepherd. 2000b. Avian
monitoring studies at the Buffalo Ridge Wind ReseuArea, Minnesota: Results of a 4-year
study. Technical Report prepared for Northern StRt@wer Co., Minneapolis, MN. 212pp.

Johnson, B. K.; Kern, J. W.; Wisdom, M. J.; Findhd. L.; Kie, J. G. 2000c. Resource selection and
spatial separation of mule deer and elk in spdegrnal of Wildlife Management 64:685-697.

Johnson, G. D., W. P. Erickson, M. D. Strickland, M Shepherd, D. A. Shepherd, and S. A. Sarappo.
2002. Collision mortality of local and migrant birdt a large-scale wind power development on
Buffalo Ridge, Minnesota. Wildlife Society BulletB0:8791887.

Johnson, G.D., W.P. Erickson, and J. White. 20@%ian and bat mortality at the Klondike, Oregon
Phase | Wind Plant. Technical report prepareddmthwestern Wind Power by WEST, Inc.

Johnson, G.D. 2005. A review of bat mortalityvértd-energy developments in the
United States. Bat Research News 46:45-49.

Kerlinger, P. 1997. A study of avian fatalitiesthe Green Mountain Power Corporation’s Searsburg,
Vermont windpower facility — 1997. Prepared for Went Department of Public Service, Green
Mountain Power Corporation. National Renewable ByerLaboratory and Vermont
Environmental Research Associates. 12 pp.

Kerlinger, P. 2000. Avian mortality at communioattowers: a review of recent literature, resepactd
methodology. Unpublished report prepared for th8.UFish and Wildlife Service, Office of
Migratory Bird Management.

Kerlinger P. 2004. Attraction of night migratingrds to FAA and other types of lights. Curry and
Kerlinger, LLC, Cape May, New Jersey

Kerns, J. and P. Kerlinger. 2004. A study of kardl bat collision fatalities at the Mountaineem/i
Energy Center, Tucker County, West Virginia: arnwgport for 2003. Technical report
prepared by Curry and Kerlinger, LLC. for FPL Enemnd Mountaineer Wind Energy Center
Technical Review Committee

Kerns, J., W.P. Erickson, and E.B. Arnett. 2005 &al Bird fatality at wind energy facilities in
Pennsylvania and West Virginia. Pages 24r95.B. Arnett, technical editor,
Relationships between bats and wind turbines imB\@vania and West Virginia: an
assessment of bat fatality search protocols, matief fatality, and behavioral
interactions with wind turbines. A final repoctisnitted to the Bats and Wind Energy
Cooperative. Bat Conservation International. Aystexas, USA.

Koford, R., and A. Jain. 2004. Avian mortalitysasiated with the Top of lowa Wind Farm. Technical
Report. lowa Coop. Fish and Wildl. Res. Unit, lo8tate University.

Knopf, F.L., and M.H. Smith, Special Session 5 chai 1992. Biological diversity in wildlife
management. Reprint of special session 5. Tréinsawf the 57 North American Wildlife and
Natural Resources Conference. Wildlife Managenhestitute, Washington, D.C.

Kunz, T.H. 1982Lasionycteris noctivagansMammalian Species 172:1-5.

WEST, Inc. 32



Vantage Wildlife Baseline Study

Lack, E., G. Johnson, H. Sawyer, W. Erickson. 20@8bitat characterization and rare plant resources
report — Wild Horse Wind Power Project. TechniRaport prepared by WEST, Inc. for Zilkha
Renewable Energy, Portland, OR.

Leddy, K.L. 1996. Effects of wind turbines on nange birds in Conservation Reserve Program
grasslands in southwestern Minnesota. M.S. Th8sisth Dakota State Univ., Brookings. 61pp.

Leddy, K.L., K.F. Higgns, and D.E. Naugle. 1999felefs of Wind Turbines on Upland Nesting Birds in
Conservation Reserve Program Grassland. WilsoreBull11: 100-104.

Lindenmayer, D.B., and J. Fischer. 2006. Halfitgfmentation and landscape change: an ecologichl a
conservation synthesis. Island Press, Washingt@n B28 Pp.

Littlefield, C.D. 1990. Birds of Malheur Nation&Vildlife Refuge, Oregon. Oregon State University
Press, Corvallis. 294Pp.

LOSH. 2007. Loggerhead shrike general informatiorecovery, and FAQs documents.
WWW.SHRIKE.CA

Lyon, J.L. 1983. Road density models describiaditat effectiveness for elk. Journal of Forestry
81:592-594.

Mabee, T. J. and B. A. Cooper. 2002. Nocturnal hirdration at the Stateline and Vansycle wind eperg
projects, 2000-2001. Final report prepared for CHRM. and FPL Energy Vansycle, LLC, by
ABR Inc., Forest Grove, OR.

Marshall, D.B., M.G. Hunter, and A.L. Contreras, Eds. 2006. Loggerhead Shrike. Pp. 399-400 in
Birds of Oregon: A General Reference. Oregon State University Press, Corvallis, OR. 768

Pp.

McCrary, M. D., R. L. McKernan, W. D. Wagner, and R Landry. 1984. Nocturnal avian migration
assessment of the San Gorgonio Wind Resource sitely, Fall 1982. Southern California
Edison Company. 87pp.

Merrill, E.H., T.P. Hemker, K.P. Woodruff, and L.kt 1994. Impacts of mining facilities on fall
migration of mule deer. Wildlife Society Bullet@®:68-73.

Millsap, B.A., and G.T. Allen. 2006. Effects @fi€onry harvest on wild raptor populations in thated
States: theoretical considerations and manageraeotmendations. Wildlife Society Bulletin
34(5):1392-1400.

Morrison, J.R., W.J. deVergie, A.W. Alldredge, ABByrne, and W.W. Andree. 1995. The effects of ski
area expansion on elk. Wildlife Society Bulleti®:.£81-489.

National Wind Coordinating Committee (NWCC) 2004ind/ Turbine Interactions with Birds and Bats:
A summary of Research Results and Remaining Qumsstibact Sheet, Second Edition.

Nicholson, C. P. 2003. Buffalo Mountain Windfabird and bat mortality monitoring report: October
2001 - September 2002. Tennessee Valley Authdfitgxville.

WEST, Inc. 33



Vantage Wildlife Baseline Study

Nordquist, G.E. 1997. Bats in Minnesota. Jantms Bell Museum of Natural History Natural History
Leaflet. Univ. of Minnesota.

Orloff, S. and A. Flannery. 1992. Wind turbine et on avian activity, habitat use, and mortality i
Altamont Pass and Solano County Wind Resource ArE289-1991. Final Report to Alameda,
Contra Costa and Solano Counties and the CalifoEnargy Commission by Biosystems
Analysis, Inc., Tiburon, CA.

Osborn, R.G., C.D. Dieter, K.F. Higgins, and R.Esgdard. 1998. Bird flight characteristics neardwin
turbines in Minnesota. Am. Midl. Nat. 139:29-38.

Osborn, R. G., K. F. Higgins, R. E. Usgaard, C.eter and R. G. Neiger. 2000. Bird mortality
associated with wind turbines at the Buffalo Ridgyand Resource Area, Minnesota. Am. Midl.
Nat. 143:41-52.

Pruitt, L. 2000. Loggerhead Shrike. Status Assessment. U.S. Fish and Wildlife Service,
Bloomington, IN. INTEL Contact: U.S. Fish and Wildlife Service, Nongame Bird
Coordinator, Federal Building, 1 Federal Drive, Fort Snelling, MN 55111-4056.

Reeve, A. F. and F. G. Lindzey. 1991. Evaluatibmule deer winter mortality in south-
central Wyoming. Wyoming Cooperative Fish and WiidResearch Unit, Laramie, WY. 147

pp.

Reynolds, R.T, J.M. Scott, and R.A. Nussbaum. 1898@ariable circular-plot method for estimatingdir
numbers. Condor 82: 309-313.

Rost, G. R. and J. A. Bailey. 1979. Distributafmmule deer and elk in relation to roads.
Journal of Wildlife Management 43(3): 634-641.

Rowland, M.M., M.J. Wisdom, B.K. Johnson, and Jd&. 2000. Elk distribution and modeling in
relation to roads. Journal of Wildlife Managemént672-684.

Rowland, K. 2006. Alberta bat fatalities studiddorth American Windpower 3(1):3-4.

Sawyer, H., R. Nielson, L.McDonald, and D. Stricida 2004. Sublette mule deer study (phase II):
long-term monitoring plan to assess potential ingpat energy development on mule deer in the
Pinedale Anticline Project Area. Annual reportgaeed for Questar Exploration and Production
Company, TRC Mariah Associates Inc., Bureau of Litashagement, and Wyoming Game and Fish
Department, by Western Ecosystems Technology, Gleyenne Wyoming.

Shump, K.A., Jr. and A.U. Shump. 19&82siurus cinereusMammalian Species 185:1-5.

Smallwood, K. S. and C. G. Thelander. 2004. Devialppmethods to reduce bird fatalities in the
Altamont Wind Resource Area. Final Report by BioRtese Consultants to the California
Energy Commission, Public Interest Energy Rese&myironmental Area, under Contract No.
500-01-019 (L. Spiegel, Project Manager).

WEST, Inc. 34



Vantage Wildlife Baseline Study

Smith, M. R., P. W. Mattocks, Jr., and K. M. Cagsid1997. Breeding birds of Washington state,
location data and predicted distributions. Seadktidubon Society Publications in Zoology No.
1. Seattle. 538 pp.

Spaans, A., van der Bergh, L., Dirksen, S. and demWinden. 1998. Windturbines en volgles: hoe
hiermee om te gaan? Levende Naturr 99:115-121.

Stephenson, T. R., M. R. Vaughan, and D. E. AndersE996. Mule deer movements in response to
military activity in southeast Colorado. JournaMgildlife Management 60: 777-787.

Stinson, D.W., D.W. Hays, and M. A. Schroeder. £20@Vashington state recovery plan for the greater
sage-grouse. Washington Department of Fish andIiil Olympia, Washington. 109pp.

Tetra Tech. 2006. Vantage phase 1 wind resourea aritical issues analysis, Kittitas County,
Washington.

The Nature Conservancy. 1999. Biodiversity Inventand Analysis of the Hanford Site: Final Report
1994-1999. The Nature Conservancy of Washingteait®, Washington.

U.S. Department of Agriculture, Soil Conservatioensce. 1973. Soil Survey of Columbia County
Area, Washington. In cooperation with Washingtagriéultural Experiment Station. December.

U.S. Department of Agriculture (USDA), Natural Reste Conservation Service (NRCS). 2006. The
PLANTS Database, National Plant Data Center, B&Rounge, LA (http://plants.usda.gov)

U.S. Fish and Wildlife Service (USFWS). 1999. Engered and threatened wildlife and plants;
proposed rule to remove bald eagle in the lowersétes from the list of endangered and
threatened wildlife. Federal Register 64(128):3636464.

U.S. Fish and Wildlife Service (USFWS). 2001. t®et 7 Guidelines — Snake River Basin Office:
Spiranthes diluvialidJte ladies’-tresses (threatened): dated AprilZd01. USFWS Snake River
Basin Office, Boise, ID.

U.S. Fish and Wildlife Service (USFWS). GarrettséhR., T.J. Moser, and K.A. Wilkins. 2003.
Waterfowl population status, 2003. U.S. Departnadrthe Interior, Washington, D.C.

Van Dyke, F. and W.C. Klein. 1996. Response bftelinstallation of oil wells. Journal of Mammghp
77(4): 1028-1041.

Walter. D. D. M. Leslie, Jr., and J. A. Jenks. 20Résponse of Rocky Mountain elkdrvus elaphysto
wind-power development in southwestern Oklahomaséhtation at the 2004 Wildlife Society
Meeting, Fall 2004.

WNHP. Washington Natural Heritage Program. 20@&aline website: http://www.dnr.wa.gov/nhp/
WNHP. Washington Natural Heritage Program. 20@5éld Guide to Selected Rare Vascular Plants of

Washington, Washington Department of Natural Resesjr Olympia, WA. On-line website:
http://www.dnr.wa.gov/nhp/

WEST, Inc. 35



Vantage Wildlife Baseline Study

West, S.D., R. Gitzen, and J.L. Erickson. 199&nfdrd Vertebrate Survey: Report of Activities fhe
1997 Field Season. Technical Report to The NaDareservancy of Washington.

West, S.D., R. Gitzen, and J.L. Erickson. 199&nfdrd Vertebrate Survey: Report of Activities fbe
1998 Field Season. Technical Report to The NaDareservancy of Washington.

Western Ecosystems Technology, Inc. (WEST). 2008dlife Baseline Study for the Wild Horse Wind
Project. Summary of Results from 2002-2003 Widurveys, May 10, 2002— May 22, 2003.
Technical Report prepared by WEST, Inc. for Zillkenewable Energy.

Wisdom, M.J., L.R. Bright, C.G. Carey, W.W. Hindé&J. Pedersen, D.A. Smithey, J.W. Thomas, and
G.W. Whitmer. 1986. A model to evaluate elk habitatvestern Oregon. Publications R6-F&WL-
216-1986. USDA Forest Service, Pacific Northwesgi@n, Portland.

Wisdom, M., A.A. Ager, H. Preisler, and B.K. Johnso2002. Progress report on a manipulative study
to evaluate the effects of off-road vehicles artteobff-road recreational activities on mule deer
and elk at Starkey Experimental Forest and Rangethast Oregon. Report on file, Forestry
and Range Sciences Laboratory, La Grande, OR 97850.

Young, Jr., D.P., W.P. Erickson, R.E. Good, M.Dricktand, and G.D. Johnson. 2003. Final Report,
avian and bat mortality associated with the inipalase of the Foote Creek Rim Windpower
Project, Carbon County, Wyoming. November 199Rire 2002. Technical report prepared by
WEST, Inc. for Pacificorp, Inc., Portland, OregoBeaWest Windpower, Inc, San Diego,
California and Bureau of Land Management, Rawhkigpming. January 10, 2003.

Young, Jr., D.P., W.P. Erickson, J.D. Jeffrey, KayBand M. Bourassa. 2005. Eurus Combine Hills
Turbine Ranch Phase 1 Post Construction WildlifenMwing Final Report February 2004
February 2005. Technical Report for Eurus EnergyeAca Corporation and the Combine Hills
technical Advisory Committee, Umatilla County, Oveg Prepared by: Western EcoSystems
Technology, Inc., Cheyenne, Wyoming and NorthwedtiNfé Consultants, Pendleton, Orgeon.

Young, D.P., W.P. Erickson, J.D. Jeffrey, and V&uRon. 2007. Puget Sound Energy Hopkins Ridge
Wind Project Phase 1 — post construction avianketanonitoring — first annual report. Prepared
by WEST, Inc. for Puget Sound Energy, Dayton, WA.

WEST, Inc. 36



Vantage Wildlife Baseline Study

Table 1. Rare plant target species for which sigweere conducted on the proposed Vant
Wind Energy Facility site, spring season 2006.

Scientific Name/| Flowering/ Status Habitat Species
Common Name Fruiting Period Encountered
(Yes/No)
Agoseris elata June-August S Meadows, open woods, aiNb
Tall agoseris exposed rocky ridgetops
Anemone nuttalliana| May-August S Prairies to mountain slopedJo
Pasque flower typically on well-drained soils
Astragalus arrectus | April-July S Grassy hillsides, sagebrusiNo
Palouse milk-vetch flats, river bluffs, and
openings in ponderosa pine
and Douglas fir forests
Astragalus March-June SOC/T Sagebrush steppe No
columbianus
Columbia milk-vetch
Astragalus misellus April-mid June S Open ridgetops and slopes No
var. pauper
Pauper milk-vetch
Camissonia pygmaea June-August T Unstable soil or gravel in stedygo
Dwarf evening- talus, dry washes, banks apd
primrose roadcuts
Camissonia May-July S Sagebrush desert, typically |iNo
scapoidea sandy, gravelly areas
Naked-stemmed
evening primrose
Collomia macrocalyx| Late May-early| S Dry, open habitats No
Bristle-flowered June
collomia
Corydalis aurea May-July R1 Varied habitats, moist to dryNo
Golden corydalis and well-drained soils
Cryptantha rostellata| Late  April-mid | S Very dry microsites within No
Beaked cryptantha | June sagebrush steppe
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Table 1 (continued).

proposed Vantage Wind Energy Facility site, spsagson 2006.

Rare plant target specieswhbich surveys were conducted on |

Scientific Name/| Flowering/ Status Habitat Species
Common Name Fruiting Period Encountered
(Yes/No)
Cyperus bipartitus August- S Streambanks and other wef\o
Shining flatsedge September low places in valleys and
lowlands
Delphinium July SOC/T Moist meadows, moistNo
viridescens microsites in coniferous forest,
Wenatchee larkspur springs, seeps, and riparian
areas
Eatonella nivea May T Dry, sandy or volcanic areasNo
White eatonella within sagebrush-steppe
Erigeron basalticus | May-June CIT Crevices in basalt cliffs oMo
Basalt daisy canyon walls
Erigeron piperianus | May-June S Dry, open places, often wijthlo
Piper’s daisy sagebrush
Hackelia hispidavar. | May-June S Rocky talus No
disjuncta
Sagebrush stickseed
lliamna longisepala | June-August S Sagebrush steppe and opéa
Longsepal ponderosa pine and Douglas
globemallow fir forest
Lomatium tuberosum March-early SOC/T Loose talus and drainag&lo
Hoover's desertt April channels of open ridgetops
parsley within sagebrush steppe
Mimulus suksdorfii | Mid April-July S Open, moist to rather difyNo
Suksdorf's  monkey places in sagebrush steppe
flower
Nicotiana attenuata | June-September| S Dry, sandy bottom lands, | dp
Coyote tobacco rocky washes, and other dfy
open places
Oenothera cespitosalate April-mid | S Open sites on talus or otheNo
ssp cespitosa June rocky slopes, roadcuts, and the
Cespitose  evening- Columbia River terrace
primrose
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Table 1 (continued).

proposed Vantage Wind Energy Facility site, speagson 2006.

Rare plant target specieswhbich surveys were conducted on the

Scientific Name/| Flowering/ Status Habitat Species

Common Name Fruiting Period Encountered
(Yes/No)

Pediocactus May-July R1 Desert valleys and lowYes

simpsonii var. mountains

robustior

Hedgehog cactus

Pellaea breweri April-August S Rock crevices, ledges, talublo

Brewer's cliff-brake slopes, and open rocky soils

Penstemon May-July R1 Dry open places No

eriantherus var.

whitedii

Fuzzytongue

penstemon

Phacelia minutissima July SOC/s Moist to fairly dry open places No

Least phacelia

Pyrrocoma hirtavar. | July-August R1 Meadows and open or sparsdio

sonchifolia wooded slopes

Sticky goldenweed

Silene seelyi May-August SOC/T Shaded crevices in ultramafido

Seely’s silene

to basaltic cliffs and roch

outcrops, and among boulders

in talus

Federal Status:

LT = Listed Threatened. Likely to become endangered

C = Candidate species. Sufficient information exists tpaupisting as Endangered or Threatened
SOC = Species of Concern. An unofficial status, the speciesep be in jeopardy, but insufficient information

to support listing

State Status:

E = Endangered. In danger of becoming extinct orpattd in Washington
T = Threatened. Likely to become Endangered in Washington
S = Sensitive. Vulnerable or declining and could becontmbgered or Threatened in the state

R1 = State Review Group 1.
Threatened, Endangered, or Sensitive

Taxa for which there is ingefit data to support listing in Washington as
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Table 2. Species of special status documentedcasrring or potentially occurring within the
vicinity of the Vantage Project area.

Group/Species Statu§ Notes

Mammals

black-tailed jack rabbit Documented as occurring near the project areas Jppgcies may

(Lepus californicug SC ﬁ;(t:)Lth;tWithin the project area due to presence ofilskteppe
white-tailed jack rabbit Docume_ntc_ad as occu_rring near the project areas gpecies may
. SC occur within the project area due to presence ofilssteppe
(Lepus townsenyli habitat
brush prairie pocket gopher Project occurs within the potential range of thecses. No
(Thomomys talpoides SC individuals have been documented near the projeet a
douglas)
Merriam’s shrew $orex SC Project occurs within the potential range of thecigs. No
merriami individuals have been documented near the projeet a
Townsend’s big-eared bat SC Project occurs within the potential range of thecigs. No
(Coryhorhinus townsendii individuals have been documented near the projeet a

Amphibians and Reptiles
The proposed project area occurs within the paknéinge for
SC the species. Impacts to wetlands and springs oprtiject are not
anticipated and no impacts to the species areipatiix.
The proposed project area occurs within the pakentinge for
SC the species. Impacts to wetlands and springs oprtiject are not
anticipated and no impacts to the species areipatix.
The proposed project area occurs within the pakentinge for

Columbia spotted frog
(Rana luteiventris

western toad
(Bufo boreak

sharptail snakeGontia SC

tenuig the species. No impacts are anticipated, seensesi®.
striped whipsnake sc The proposed project area occurs within the pakntinge for
(Masticophis taeniatys the species. No impacts are anticipated, seesesio.
Raptors

bald eagle ST See section 5.9.

(Haliaeetus leucocephalus FT

golden eagle SC See section 5.9 (also 4.6 and 4.8).

(Aquila chrysaetgs

peregrine falcon SS See section 5.9.

(Falco peregrinu¥

burrowing owl SC See section 5.9.

(Athene cunicularia

This species is considered a rare migrant and patdmreeder
ferruginous hawk ST within the project area. No ferruginous hawks webserved
(Buteo regali} during 2002-2003 Wild Horse avian use study (Encket. al

2003a). No impacts to the species are anticipated.

Two merlin observations were made during the 200232Wild
merlin SC Horse avian use study (Erickson et al 2003a). 3jecies is
(Falco columbariuy considered a rare transient through the projeca ared is not

likely to breed within the project area. No imaate expected.
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Table 2 (continued). Species of special statusughented as occurring or potentially occurring
within the vicinity of the Vantage Project area.

Group/Species Statu§ Notes

The proposed project occurs within the potentiahgea of
flammulated owls. Suitable habitat is lacking witlthe Project
flammulated owl area. Low potential exists for this species tolidel with

(Otus flammeolys SC turbines, likely involving a migrant. Only one fitenulated owl
has been documented as a fatality at wind plartsiiwihe U.S.
(Erickson et al. 2001).
Two observations of two individuals were made witthe Wild
northern goshawk sc Horse project area during winter of 2002 — 2003c{&son et al

(Accipiter gentile¥ 2003a). No observations were made for this speciegshe
Vantage Project, and no impacts to this speciearieipated.

Grouse
sage grouse ST See section 5.9.
(Centrocercus urophasianus
The WDFW has one record of a sharp-tailed grougtisig
from 1981 approximately 4 — 6 miles from the Wildrise
ST project. No sharp-tailed grouse were observedchdwsirveys.
It is very unlikely this species occupies the pregubproject area
and no impacts are expected.

sharp-tailed grouse
(Tympanuchus phasianeljus

Waterbirds / Waterfowl

Common loons are considered a rare migrant thrtheglproject
common loon ss area. One loon was observed during eagle survettseo
(Gavia immey Columbia River, however no impacts to this speares

anticipated.
western grebe Western grebes are considered a rare migrant thrtbmgproject

. . SC area. No grebes were observed during surveys citspae
(Aechmophorus occidentglis . .
considered unlikely.
Songbirds

The proposed project occurs within the potentinggeaof the
Lewis’ woodpecker LeV\_/is' woodpecker. S_uitable habitat is Iackinghmtth_e
(Melanerpes lewis SC Project area. NQ .LeW|s’ woodpeckers were obsedegthg

surveys, but individuals may migrate through treaarimpacts

are unlikely.

The proposed project occurs within the potentiageaof the
white-headed woodpecker LeV\_/is’ woodpecker. Suita_ble habitat is Iackingh/iriltthe _
(Picoides albolarvatus SC Project area. NQ _observatlons .of this species wage during

surveys, but individuals may migrate through theaarlmpacts

are unlikely.
loggerhead shrike See section 5.9 (also 4.6 and 4.8).
) - SC
(Lanius ludovicianups
sage sparrow sc See section 5.9 (also 4.6 and 4.8).

(Amphispiza bel)i

WEST, Inc. 41



Vantage Wildlife Baseline Study

Table 2 (continued). Species of special statusimhented as occurring or potentially occurring
within the vicinity of the Vantage Project area.

Group/Species Statu§ Notes

sage thrasher See section 5.9 (also 4.6 and 4.8).

SC
(Oreoscoptes montanus
The proposed project area occurs within the pakrange of
Vaux's swift the Vaux’s_swift._ No indi\{iduqls were qbserved_idgrsgrveys.
(Chaetura vauy SC The_potentlal exists for mlgrathg individuals 'kt'nllcde Wlth
turbines, however, the overall risk to the speaonsidered
low.
a FE Federal Endangered,

FT Federal Threatened

FC Federal Candidate

FSC Federal Species of Concern
SE State Endangered

ST State Threatened

SC State Candidate
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Vantage Wildlife Baseline Study

Table 3. List of avian species observed duringdigeint surveys on the Invenergy Vantd&yejec

site.

Species/Group Scientific Name Species/Group Scientific Name
Canada goose Branta canadensis mountain bluebird Sialia currucoides
killdeer Charadrius vociferus northern shrike Lanius excubitor
American kestrel Falco sparverius rock wren Salpinctes obsoletus
bald eagle Haliaeetus leucocephalusuby-crowned kinglet Regulus calendula
Cooper's hawk Accipiter cooperii sage sparrow Amphispiza belli
golden eagle Aquila chrysaetos sage thrasher Oreoscoptes montanus

northern harrier
prairie falcon
red-tailed hawk
rough-legged hawk
sharp-shinned hawk
American goldfinch
American pipit
American robin
barn swallow
black-billed magpie
Brewer's blackbird
Brewer's sparrow

Circus cyaneus
Falco mexicanus
Buteo jamaicensis
Buteo lagopus
Accipter striatus
Carduelis tristis
Anthus rubescens
Turdus migratorius
Hirundo rustica
Pica pica
Euphagus cyanocephalu
Spizella breweri

brown-headed cowbirdMolothrus ater

common raven
dark-eyed junco
European starling
horned lark
house finch

loggerhead shrike

Corvus corax

Junco hyemalis
Sturnus vulgaris
Eremophila alpestris
Carpodacus mexicanus

Lanius ludovicianus

savannah sparrow
Say's phoebe

tree swallow

vesper sparrow
violet-green swallow
western bluebird
western meadowlark
white-crowned sparrow
yellow-rumped warbler
California quail
snourning dove
common nighthawk
northern flicker
unidentified duck
unidentified buteo
unidentified raptor
unidentified passerine
unidentified sparrow

unidentified hummingbird

Passerculus sandwichensis

Sayornis saya
Tachycineta bicolor
Pooecetes gramineus
Tachycineta thalassina
Sialia mexicana
Sturnella neglecta
Zonotrichia leucophrys
Dendroica coronata
Callipepla californica
Zenaida macroura
Chordeiles minor
Colaptes auratus
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Vantage Wildlife Baseline Study

Table 4. Avian species observed while conductirgdipoint surveys (March 16, 2006 — March 6, 206Y the Projec

Site?

Spring Summer Fall Winter Grand Total
Species/Group # obs. # groups # obs. # groups # obs. # groups # obs. # groups # obs. # groups
Waterfowl 0 0 0 0 0 0 88 4 88 4
Canada goose 0 0 0 0 0 0 28 3 28 3
unidentified duck 0 0 0 0 0 0 60 1 60 1
Shorebirds
Killdeer 0 0 0 0 0 0 1 1 1 1
Raptors 17 17 20 19 13 13 20 20 70 69
Accipiters 1 1 0 0 2 2 0 0 3 3
Cooper's hawk 0 0 0 0 1 1 0 0 1 1
sharp-shinned hawk 1 1 0 0 1 1 0 0 2 2
Buteos 12 12 12 11 2 2 11 11 37 36
red-tailed hawk 9 9 12 11 2 2 3 3 26 25
rough-legged hawk 3 3 0 0 0 0 4 4 7 7
unidentified buteo 0 0 0 0 0 0 4 4 4 4
Northern Harriers
northern harrier 1 1 1 1 1 1 0 0 3 3
Eagles 2 2 0 0 0 0 3 3 5 5
bald eagle 0 0 0 0 0 0 1 1 1 1
golden eagle 2 2 0 0 0 0 2 2 4 4
Falcons 1 1 7 7 8 8 5 5 21 21
American kestrel 0 0 6 6 7 7 5 5 18 18
prairie falcon 1 1 1 1 1 1 0 0 3 3
Other Raptors
unidentified raptor 0 0 0 0 0 0 1 1 1 1
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Vantage Wildlife Baseline Study

Table 4 (continued). Avian species observed whiledacting fixed-point surveys (March 16, 20081arch 6, 2007) o

the Project Sité.

Spring Summer Winter Grand Total
Species/Group # obs. # groups # obs. # groups # obs. # groups # obs. # groups # obs. # groups
Passerines 590 193 417 203 159 351 199 1697 754
American goldfinch 2 1 0 0 0 0 2 2 4 3
American pipit 0 0 0 0 3 2 0 0 3 2
American robin 6 3 0 0 3 2 2 2 11 7
barn swallow 0 0 9 6 4 3 0 0 13 9
black-billed magpie 9 5 9 5 2 2 14 13 34 25
Brewer's blackbird 2 1 4 2 0 0 0 0 6 3
Brewer's sparrow 42 15 63 32 12 11 0 0 117 58
brown-headed cowbird 2 1 4 2 0 0 0 0 6 3
common rave 27 2C 13 1C 1 1 11z 77 15¢ 10¢€
dark-eyed junc 6 3 0 0 3 3 0 9 6
European starlir 3 1 0 0 0 0 1C 22 11
horned lar! 202 61 181 54 257 10z 17& 73 81€ 29C
house finc 0 0 0 0 5 2 0 0 5 2
loggerhead shril 1 1 2 1 0 0 0 0 3 2
mountain bluebir 51 4 7 2 5 3 0 0 63 9
northern shrik 0 0 0 0 2 2 6 6 8 8
rock wrer 0 0 0 0 1 1 0 0 1 1
ruby-crowned kingle 0 0 0 0 4 3 0 0 4 3
sage sparro 28 2C 43 28 2 1 8 8 82 57
sage thrash 38 33 46 43 1 1 0 0 85 77
savannah sparrc 3 2 0 0 1 1 0 0 4 3
Say's |hoebt 1 1 1 1 0 0 0 0 2 2
tree swallov 0 0 0 0 0 0 2 1 2 1
unidentified passeril 1 1 1 1 0 0 7 3 9 5
unidentified sparro 0 0 18 6 1 1 0 0 19 7
vesper sparro 11 9 6 6 0 0 0 0 17 15
violet-green swallo\ 2 1 0 0 0 0 0 0 2 1
western bluebir 2 1 0 0 0 0 0 0 2 1
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Vantage Wildlife Baseline Study

Table 4 (continued). Avian species observed whiledacting fixed-point surveys (March 16, 20081arch 6, 2007) o
the Project Sité.

Spring Summer Fall Winter Grand Total
Species/Group # obs. # groups # obs. # groups # obs. # groups # obs. # groups # obs. # groups
western meadowlark 8 4 10 4 1 1 4 4 23 13
white-crowned sparro 141 5 0 0 29 15 0 0 17C 20
yellow-rumped warble 0 0 0 0 2 2 0 0 2 2
Upland Gamebirds
California quai 0 0 3 3 10 3 15 1 28 7
Doves
mourning dov 0 0 0 0 4 3 0 0 4 3
Other Birds 2 2 1 1 2 2 0 0 5 5
common nighthaw 0 0 1 1 0 0 0 0 1 1
northern flicke 1 1 0 0 2 2 0 0 3 3
unidentified hummingbir 1 1 0 0 0 0 0 0 1 1
Overall 609 212 441 226 368 180 475 225 1893 843

& All individuals included even those outside th@@0viewing shed.
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Vantage Wildlife Baseline Study

Table 5 Mean use, mean # species/survey, total numbspexiies, an
total number of fixegdoint surveys conducted by season and ov
for the Project site.

Season Number Mean # Species # Surveys
of Visits Usé  Survey # Species Conducted

Spring 7 10.857 3.232 29 56
Summer 6 9.226 3.726 20 47
Fall 12 3.833 1.490 28 96
Winter 11 5.050 1.562 19 87
Overall 36 6.470 2.223 46 286

&# observations per 20-minute survey
P mean number of bird species observed during e@ehi@ute survey
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Table 6. Mean use, percent composition and pefosguiency of occurrence for avian groups for theefrergy Vantage Project site.

. Mean Use Group

SE= e (#/20 min. survey) Composition (%) o0 [ SEeIEE)

Spring Summe Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Waterbirds 0.000 0.000 0.000 0.955 0.00 0.00 0.00 1890 0.00 0.00 0.00 2.27
Shorebirds 0.000 0.000 0.000 0.0112 0.00 0.00 0.00 0.23 0.00 0.00 0.00 114
Raptors 0.286 0.399 0.135 0.148 2.63 432 353 293 2143 2530 1042 13.64
Accipiters 0.018 0.000 0.021 0.000 0.16 0.00 054 0.00 1.79 0.00 2.08 0.00
Buteos 0.196 0.232 0.021 0.068 1.81 252 054 135 1429 19.05 2.08 5.68
Northern Harriers 0.018 0.021 0.010 0.000 0.16 0.23 0.27 0.00 1.79 2.08 1.04 0.00
Eagles 0.036 0.000 0.000 0.023 0.33 0.00 0.00 045 357 0.00 0.00 2.27
Falcons 0.018 0.146 0.083 0.057 0.16 158 217 1.13 1.79 6.25 7.29 5.68
Passerines 10.536 8.741 3.531 3.766 97.04 94.74 92.12 7457 96.43 97.62 86.46 77.76
Upland Gamebirds = 0.000 0.065 0.104 0.170 0.00 071 272 338 0.00 6.55 3.13 1.14
Doves/Pigeons 0.000 0.000 0.042 0.000 0.00 0.00 1.09 0.00 0.00 0.00 3.13 0.00
Other Birds 0.036 0.021 0.021 0.000 0.33 023 054 0.00 357 2.08 2.08 0.00
Overall 10.857 9.226 3.833 5.050 100.00 100.00 100.0C 100.00
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Table 7. Avian species observed within 800m ofdhserver and estimated mean use (#f@Qute survey) on tF
Project site (March 16, 2006 — March 6, 2007).

Large Birds
Spring Summer Fall Winter
Species/Group Use Species/Group Use Species/Group Use Species/Group  Use

common raven 0.482ommon raven 0.28California qualil 0.104dcommon raven 1.060
black-billed magpie 0.16ted-tailed hawk 0.232American kestrel 0.078nidentified duck 0.682
red-tailed hawk 0.16Dblack-billed magpie 0.18®lack-billed magpie 0.02Canada goose 0.273
golden eagle 0.03@merican kestrel 0.12%ed-tailed hawk 0.02%California qualil 0.170
rough-legged hawk 0.03€alifornia quail 0.065common raven 0.0106lack-billed magpie 0.148
northern harrier 0.01&orthern harrier 0.02Tooper's hawk 0.01@merican kestrel 0.057
prairie falcon 0.018prairie falcon 0.021Inorthern harrier 0.01@ed-tailed hawk 0.034
sharp-shinned hawk 0.018 prairie falcon 0.010ough-legged hawk 0.034
sharp-shinned hawk 0.01@&ld eagle 0.011

golden eagle 0.011

killdeer 0.011
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Table 7 (continued). Avian species observed wiB®m of the observer and estimated mean use (#i2Gte survey) on tr

Project site (March 16, 2006 — March 6, 2007).

Small Birds
Spring Summer Fall Winter
Species/Group Use Species/Group Use Species/Group Use Species/Group Use
horned lark 3.625orned lark 3.78thorned lark 2.67horned lark 1.989
white-crowned sparrow 2.51Brewer's sparrow 1.31&hite-crowned sparrow 0.30Buropean starling 0.218
mountain bluebird 0.91kage thrasher 0.96Rrewer's sparrow 0.125age sparrow 0.091
Brewer's sparrow 0.758age sparrow 0.89B0ouse finch 0.052inidentified passerine 0.080
sage thrasher 0.67@nidentified sparrow 0.3980ountain bluebird 0.052orthern shrike 0.068
sage sparrow 0.51&estern meadowlark 0.20Barn swallow 0.042vestern meadowlark  0.045
vesper sparrow 0.196arn swallow 0.193mourning dove 0.042Zmerican goldfinch ~ 0.023
western meadowlark 0.14@ountain bluebird 0.148uby-crowned kinglet 0.042merican robin 0.023
American robin 0.10Wesper sparrow 0.12Bmerican pipit 0.031tree swallow 0.023
dark-eyed junco 0.10Brewer's blackbird 0.083merican robin 0.031
European starling 0.058rown-headed cowbird 0.088ark-eyed junco 0.031
savannah sparrow 0.084ggerhead shrike 0.048orthern flicker 0.021
American goldfinch 0.03@nidentified passerine  0.024orthern shrike 0.021
Brewer's blackbird 0.03@ommon nighthawk 0.02%age sparrow 0.021
brown-headed cowbird 0.03Bay's phoebe 0.02¢ellow-rumped warbler 0.021
violet-green swallow 0.036 rock wren 0.010
western bluebird 0.036 sage thrasher 0.010
loggerhead shrike 0.018 savannah sparrow 0.010
northern flicker 0.018 unidentified sparrow 0.010
Say's phoebe 0.018 western meadowlark 0.010
unidentified hummingbird 0.018
unidentified passerine 0.018
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Table 8 Avian species observed within 800m of the obgeanel estimated frequency of occurrence on the=Et
site (March 16, 2006 — March 6, 2007).

Large Birds
Spring Summer Fall Winter
Species/Group % Species/Group % Species/Group % Species/Group %

common raven 30.36ommon raven 19.3Bmerican kestrel 6.25 common raven 52.60
red-tailed hawk 10.7ted-tailed hawk 19.0%California quail 3.13 black-billed magpie 13.64
black-billed magpie 8.93 black-billed magpie 8.3%achk-billed magpie 2.08 American kestrel 5.68
golden eagle 3.57 California quail 6.55 red-tateavk 2.08 red-tailed hawk 3.41
rough-legged hawk  3.57 American kestrel 4.17 comraoBn 1.04 rough-legged hawk 2.27
northern harrier 1.79 northern harrier 2.08 Coapeaiwk 1.04 bald eagle 1.14
prairie falcon 1.79 prairie falcon 2.08 northermrhea 1.04 California quail 1.14
sharp-shinned hawk 1.79 prairie falcon 1.04 Cargbse 1.14

sharp-shinned hawk 1.04 golden eagle 1.14

killdeer 1.14

unidentified duck 1.14

WEST, Inc. 52



Table 8 (continued)Avian species observed within 800m of the obgearal estimated frequency of occurrence on theeBrgjite (March 1¢
2006 — March 6, 2007).

Small Birds
Spring Summer Fall Winter
Species/Group % Species/Group % Species/Group % Species/Group %

horned lark 85.71 horned lark 81.85 horned lark 76.04 horned lark 38.64
sage thrasher 46.43 sage thrasher 62.80 white-crowned sparrow 11.46 European starling 6.98
sage sparrow 32.14 Brewer's sparrow 54.46 Brewer's sparrow 9.38 northern shrike 6.82
Brewer's sparrow 26.79 sage sparrow 45.83 barn swallow 3.13 sage sparrow 6.82
vesper sparrow 16.07 unidentified sparrow 13.39 mountain bluebird 3.13 western meadowlark 455
mountain bluebird 7.14 barn swallow 12.80 mourning dove 3.13 unidentified passerine 3.41
western meadowlark 7.14 vesper sparrow 10.42 ruby-crowned kinglet 3.13 American goldfinch 2.27
white-crowned sparrow 7.14 western meadowlark 8.33 American pipit 2.08 American robin 1.14
dark-eyed junco 5.36 Brewer's blackbird 4.17 American robin 2.08 tree swallow 1.14
American robin 3.57 brown-headed cowbird 4.17 dark-eyed junco 2.08

savannah sparrow 3.57 mountain bluebird 4.17 house finch 2.08

American goldfinch 1.79 unidentified passerine 2.38 northern flicker 2.08

Brewer's blackbird 1.79 common nighthawk 2.08 northern shrike 2.08

brown-headed cowbird 1.79 loggerhead shrike 2.08 yellow-rumped warbler 2.08

European starling 1.79 Say's phoebe 2.08 rock wren 1.04

loggerhead shrike 1.79 sage sparrow 1.04

northern flicker 1.79 sage thrasher 1.04

Say's phoebe 1.79 savannah sparrow 1.04

unidentified hummingbird 1.79 unidentified sparrow 1.04

unidentified passerine 1.79 western meadowlark 1.04

violet-green swallow 1.79

western bluebird 1.79
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Table 9. Flight height characteristics by aviaaugr during fixed-point surveys for the Project

site.
Group # flocks  # birds % birds Relation to rotor-swept height
flying flying flying below within above
Waterbirds 4 88 100.00 0.00 100.00 0.00
Shorebirds 1 1 100.00 0.00 100.00 0.00
Raptors 48 49 70.00 44.90 53.06 2.04
Accipiters 3 3 100.00 66.67 33.33 0.00
Buteos 22 23 62.16 26.09 73.91 0.00
Northern Harriers 3 3 100.00 100.00 0.00 0.00
Eagles 5 5 100.00 40.00 40.00 20.00
Falcons 14 14 66.67 64.29 35.71 0.00
Other Raptors 1 1 100.00 0.00 100.00 0.00
Passerines 295 924 54.45 90.48 9.52 0.00
Upland Gamebirds 0 0 0.00 N/A N/A N/A
Doves/Pigeons 2 3 75.00 100.00 0.00 0.00
Other Birds 2 2 40.00 50.00 50.00 0.00
Overall 352 1067 56.37 80.79 19.12 0.09
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Table 10. Flight height characteristics by avipaces during fixed-point surveys for the Projetd.s

Species # flocks # birds % birds  Relation to rotor-swept height

flying flying flying below within above
unidentified duck 1 60 100.00 0.00 100.00 0.00
Canada goose 3 28 100.00 0.00 100.00 0.00
unidentified passerine 3 7 77.78 0.00 100.00 0.00
bald eagle 1 1 100.00 0.00 100.00 0.00
common nighthawk 1 1 100.00 0.00 100.00 0.00
killdeer 1 1 100.00 0.00 100.00 0.00
unidentified raptor 1 1 100.00 0.00 100.00 0.00
red-tailed hawk 13 14 53.85 14.29 85.71 0.00
prairie falcon 3 3 100.00 33.33 66.67 0.00
rough-legged hawk 7 7 100.00 42.86 57.14 0.00
Brewer's blackbird 3 6 100.00 50.00 50.00 0.00
American goldfinch 3 4 100.00 50.00 50.00 0.00
sharp-shinned hawk 2 2 100.00 50.00 50.00 0.00
unidentified buteo 2 2 50.00 50.00 50.00 0.00
common raven 73 104 67.97 60.58 39.42 0.00
American kestrel 11 11 61.11 72.73 27.27 0.00
golden eagle 4 4 100.00 50.00 25.00 25.00
black-billed magpie 13 19 55.88 78.95 21.05 0.00
sage thrasher 5 5 5.88 80.00 20.00 0.00
European starling 8 17 77.27 82.35 17.65 0.00
barn swallow 9 13 100.00 92.31 7.69 0.00
horned lark 129 480 58.82 94.58 5.42 0.00
white-crowned sparrow 6 144 84.71 100.00 0.00 0.00
mountain bluebird 5 52 82.54 100.00 0.00 0.00
sage sparrow 9 21 25.61 100.00 0.00 0.00
Brewer's sparrow 9 17 14.53 100.00 0.00 0.00
unidentified sparrow 5 13 68.42 100.00 0.00 0.00
dark-eyed junco 4 7 77.78 100.00 0.00 0.00
brown-headed cowbird 2 4 66.67 100.00 0.00 0.00
mourning dove 2 3 75.00 100.00 0.00 0.00
northern harrier 3 3 100.00 100.00 0.00 0.00
northern shrike 3 3 37.50 100.00 0.00 0.00
tree swallow 1 2 100.00 100.00 0.00 0.00
violet-green swallow 1 2 100.00 100.00 0.00 0.00
American robin 1 1 9.09 100.00 0.00 0.00
Cooper's hawk 1 1 100.00 100.00 0.00 0.00
savannah sparrow 1 1 25.00 100.00 0.00 0.00
unidentified hummingbird 1 1 100.00 100.00 0.00 00.0
vesper sparrow 1 1 5.88 100.00 0.00 0.00
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Table 10 (continued). Flight height charactersstiy avian species during fixed-point surveys e t

Project site.
Species % birds  Relation to rotor-swept height
flying below within above
western meadowlark 1 4.35 100.00 0.00 0.00
American pipit 0 0 0.00 N/A N/A N/A
California qualil 0 0 0.00 N/A N/A N/A
house finch 0 0 0.00 N/A N/A N/A
loggerhead shrike 0 0 0.00 N/A N/A N/A
northern flicker 0 0 0.00 N/A N/A N/A
rock wren 0 0 0.00 N/A N/A N/A
ruby-crowned kinglet 0 0 0.00 N/A N/A N/A
Say's phoebe 0 0 0.00 N/A N/A N/A
western bluebird 0 0 0.00 N/A N/A N/A
yellow-rumped warbler 0 0 0.00 N/A N/A N/A
Overall 56.37 80.79 19.12 0.09
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Table 11. Mean exposure indices calculated byispambserved during fixed-point
surveys at the Project site.

Overall % flying Exposure

Species mean use % flying within RSA Index

unidentified duck 0.208 100.00 100.00 0.208
common raven 0.468 67.97 39.42 0.125
horned lark 2.835 58.82 5.42 0.090
Canada goose 0.083 100.00 100.00 0.083
red-tailed hawk 0.087 53.85 85.71 0.040
unidentified passerine 0.032 77.78 100.00 0.025
black-billed magpie 0.115 55.88 21.05 0.013
European starling 0.077 77.27 17.65 0.010
American kestrel 0.063 61.11 27.27 0.010
Brewer's blackbird 0.021 100.00 50.00 0.010
rough-legged hawk 0.017 100.00 57.14 0.010
American goldfinch 0.014 100.00 50.00 0.007
prairie falcon 0.010 100.00 66.67 0.007
barn swallow 0.046 100.00 7.69 0.004
sage thrasher 0.296 5.88 20.00 0.003
sharp-shinned hawk 0.007 100.00 50.00 0.003
bald eagle 0.003 100.00 100.00 0.003
common nighthawk 0.003 100.00 100.00 0.003
killdeer 0.003 100.00 100.00 0.003
golden eagle 0.010 100.00 25.00 0.003
white-crowned sparrow 0.590 84.71 0.00 0.000
Brewer's sparrow 0.407 14.53 0.00 0.000
sage sparrow 0.285 25.61 0.00 0.000
mountain bluebird 0.219 82.54 0.00 0.000
western meadowlark 0.080 4.35 0.00 0.000
unidentified sparrow 0.069 68.42 0.00 0.000
vesper sparrow 0.059 5.88 0.00 0.000
American robin 0.038 9.09 0.00 0.000
dark-eyed junco 0.031 77.78 0.00 0.000
northern shrike 0.028 37.50 0.00 0.000
brown-headed cowbird 0.021 66.67 0.00 0.000
mourning dove 0.014 75.00 0.00 0.000
savannah sparrow 0.014 25.00 0.00 0.000
northern harrier 0.010 100.00 0.00 0.000
tree swallow 0.007 100.00 0.00 0.000
violet-green swallow 0.007 100.00 0.00 0.000
Cooper's hawk 0.003 100.00 0.00 0.000
unidentified hummingbird 0.003 100.00 0.00 0.000
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Table 11 (continued). Mean exposure indices catedl by species observed during
fixed-point surveys at the Project site.

Overall % flying Exposure

Species mean use % flying within RSA Index

California quail 0.098 0.00 N/A N/A
house finch 0.017 0.00 N/A N/A
ruby-crowned kinglet 0.014 0.00 N/A N/A
American pipit 0.010 0.00 N/A N/A
loggerhead shrike 0.010 0.00 N/A N/A
northern flicker 0.010 0.00 N/A N/A
Say's phoebe 0.007 0.00 N/A N/A
western bluebird 0.007 0.00 N/A N/A
yellow-rumped warbler 0.007 0.00 N/A N/A
rock wren 0.003 0.00 N/A N/A
unidentified buteo N/A 50.00 50.00 N/A
unidentified raptor N/A 100.00 100.00 N/A
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Table 12 Facility and Turbine Characteristics of Six RegbWind Energy Facilitig
Where Fa tality Monitoring Studies are UnderwayHave Been Conducted

Facility Size  Turbine Characteristics

No. of No. Tip

Pacific Northwest Turbine of RD  Height RSA MW per
Wind Facility S MW  (m) (m) m2 Turbine
Stateline, Oregon-Washington 454 300 47 74 1735 0.66
Vansycle, Oregon 38 25 47 74 1735 0.66
Klondike, Oregon, Phase | 16 24 65 100 3318 1.50
Hopkins Ridge, Washington 83 150 70 107 5027 1.8
Nine Canyon, Washington, Phase | 37 48 62 91 3019 1.30
Nine Canyon, Washington, Phase |l 12 20 62 91 3019 013
Combine Hills, Oregon 41 41 61 84 2961 1.00

Table 13.Pacific Northwest Regional Annual Fatality Estinzaten Pe
Turbine and Per MW Nameplate Bases for All Birdd &or All Raptorsl
Bird Fatality Rates Raptor Fatality Rates

No. per No. per No. per No. per
Pacific Northwest Wind Facility Turbine MW Turbine MW

Stateline, Oregon-Washington 1.9 2.9 0.06 0.09
Vansycle, Oregon 0.6 1.0 0.00 0.00
Klondike, Oregon, Phase | 1.4 0.9 0.00 0.00
Nine Canyon, Washington, Phase | 3.6 2.8 0.07 0.05
Combine Hills, Washington 2.6 2.6 0 0
Hopkins Ridge, Washington 2.2 1.2 0.22 0.14
Average 2.1 19 0.06 0.05
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Table 14. Number and Species Composition of Bigthlfies
Found at the Pacific Northwest Regional Wind F&esi

Percent Number of
Species Composition Fatalities
Horned lark 35.2 128
Ring-necked pheasant 9.6 35
Golden-crowned kinglet 6.3 23
Chukar 4.7 17
Western meadowlark 4.1 15
European starling 4.1 15
Gray partridge 3.8 14
White-crowned sparrow 3.3 12
Red-tailed hawk 25 9
American kestrel 25 9
Unidentified passerine 2.2 8
Yellow-rumped warbler 1.6 6
Winter wren 14 5
Rock pigeon 1.4 5
Canada goose 1.1 4
Dark-eyed junco 1.1 4
Unidentified bird 11 4
House wren 0.8 3
Red-breasted nuthatch 0.8 3
Black-billed magpie 0.8 3
Northern flicker 0.8 3
Golden-crowned sparrow 0.8 3
Unidentified sparrow 0.5 2
Short-eared owl 0.5 2
Savannah sparrow 0.5 2
Ruby-crowned kinglet 0.5 2
Vesper sparrow 0.5 2
White-throated swift 0.5 2
Rough-legged hawk 0.5 2
Great blue heron 0.5 2
Red-winged blackbird 0.3 1
Ferruginous hawk 0.3 1
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Table 14 (continued) Number and Species Composition of E
Fatalities Found at the Pacific Northwest Regior\Wind

Facilities

Percent Number of
Species Composition Fatalities
Grasshopper sparrow 0.3 1
American pipit 0.3 1
Mallard 0.3 1
Swainson's thrush 0.3 1
Swainson's hawk 0.3 1
Spotted towhee 0.3 1
Lewis's woodpecker 0.3 1
American robil 0.2 1
Maccillivray's warble 0.2 1
House fincr 0.3 1
Virginia rail 0.2 1
American coc 0.3 1
Cooper’s haw 0.2 1
Gray catbiri 0.2 1
Northern harrie 0.2 1
Townsend’s warbls 0.2 1
Unidentified flycatche 0.2 1
Total (47 species identifie 100.( 364
Total 100.C 287

Johnson et al., 2002b; Erickson et al., 2000, 2001,, 20181, Young et al.

2006, Young et al. 2005
N = Non-native species.
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Table 15. Estimated Raptor Nest Densities from Other Progpased Existing Wind Facilitie
Located Primarily in Agricultural Landscapes.

Raptor Nest Density (#/mi2)

Facility Site g!\ptors SWHA RTHA FEHA GOEA PRFA GHOW SSHA
Vantage, Washington 0.05 0.00 0.03 0.00 0.00 0.00 0.02 0.00
Biglow Oregon 0.15 0.04 0.08 0.00 0.00 0.00 0.02 00.0
Klondike Il Oregon 0.16 0.04 0.08 0.00 0.00 0.00 40.0 0.00
Leaning Juniper, Oregon 0.41 0.18 0.16 0.03 0.00 0.020.02 0.00
Stateline Oregon-Washington 0.21 0.03 0.08 0.03 0.00 00 0. 0.07 0.00
Nine Canyon, Washington 0.03 0.00 0.00 0.00 0.00 0.000.00 0.00
Zintel Canyon, Washington 0.08 0.04 0.02 0.02 0.00 00.0 0.00 0.00
Buffalo Ridge, Minnesota 0.15 0.07 0.06 0.01 0.00 0.00 0.02 0.00
Klickitat County, Washington 0.12 0.00 0.09 0.00 0.00 0.01 0.03 0.00
Combine Hills, Oregon 0.24 0.06 0.11 0.01 0.00 0.00 .000 0.00
Columbia Hills, Washington 0.30 0.04 0.18 0.00 0.02 0.02 0.02 0.02
Ponnequin, Colorado 0.06 0.06 0.00 0.00 0.00 0.00 .000 0.00
Hopkins Ridge, Washington 0.43 0.01 0.27 0.01 0.00 0.00 0.08 0.00
Maiden, Washington 0.18 0.05 0.04 0.03 0.00 0.03 0.02 0.00
Wild Horse, Washington 0.16 0.12 0.00 0.00 0.00 0.02 0.02 0.00
Kittitas Valley, Washington 0.09 0.09 0.00 0.00 0.00 000. 0.00 0.00
Desert Claim, Washington 0.34 0.23 0.00 0.00 0.00 0.000.04 0.00
Average 0.19 0.07 0.07 0.01 0.00 0.01 0.02 0.00
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Table 16. Potential occurrence of bat speciesarProject area.

Common Name

Expected

and Scientific Occurrence in Occurrence
Name Typical Habitat Project Area Documentation
California bat Generally found in open habitats wherePossible; documented WA GAP Analysis

Myotis californicus

Project, 1999;
England, 2000;
Fitzner and Gray,
1991

it forages along tree edges, riparian  on ALE
areas, open water; roosts in cliffs, caves,
trees

small-footed myotis
Myotis ciliolabrum

Varied arid grass/shrublands, ponderosRossibe; documented onWWA GAP Analysis

pine and mixed forests; roosts in crevicéd E Project, 1999;

and cliffs; hibernates in caves, mines England ,2000;
Westet al, 1998,
1999

long-eared myotis
Myotis evotis

Primarily forested habitats and edges, Unlikely due to habitat; WA GAP Analysis
juniper woodland, mixed conifers, not documented on ALEProject, 1999;
riparian areas; roosts snags, crevices, England, 2000;
bridges, buildings, mines TNC, 1999

little brown bat
Myotis lucifugus

Closely associated with water; riparian Possible; documented
corridors; roosts buildings, caves, holloan ALE
trees; hibernates in caves

WA GAP Analysis
Project, 1999;
England, 2000;
Westet al, 1998,
1999

fringed myotis
Myotis thysanodes

Primarily forested or riparian habitats; Possible in suitable WA GAP Analysis

roosts buildings, trees; hibernates in  habitat; not documentedProject, 1999;

mines and caves on ALE England, 2000;
TNC, 1999

long-legged myotis
Myotis volans

Coniferous and mixed forests, riparian Possible in suitable WA GAP Analysis
areas; roosts caves, crevices, buildingshabitat; documented on Project, 1999;

mines ALE England, 2000;
Fitzner and Gray,
1991
yuma myotis Closely associated with water; varied Possible; documented WA GAP Analysis

Myotis ymanensis

habitats: riparian, shrublands, forests on ALE
woodlands; roosts in mines, buildings,
caves, bridges

Project, 1999;
England, 2000;
Westet al, 1998,
1999

hoary bat
Lasiurus cinereus

Forested habitats, closely associated wRlossible in suitable WA GAP Analysis
trees; roosts in trees; migratory specieshabitat; probable Project, 1999;
migrant; documented onEngland, 2000;

ALE Westet al, 1998,
1999
silver-haired bat Forested habitats; generally coniferousPossible in suitable WA GAP Analysis

Lasionycteris
noctivagans

forests; roosts under bark; believed to Hwbitat; probable Project, 1999;
a migratory species migrant; documented onEngland, 2000;
ALE Westet al, 1998,
1999
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Table 17. Wildlife observations recorded while &g between fixegoint
stations or during all other non-avian use sunf@ydudingeagle, raptor nes
TES wildlife and plant species).

Species # Obs. # Groups
unidentified scat 190(
unidentified duc 166¢
unidentified waterfow 80C
mallarc 57C
Canada goo: 18C
American coc 15C
unidentified gul 35
rec-tailed hawf 14
bufflehear 14
bald eagl® 13

northern pinta
American kestre
northern shrik
loggerhead shril
golden eag|
rougt-legged haw
sage thrash
Say's phoeb:
California quai
common rave
Bullock’s oriole
burrowing ow
common loo
horned grek
northern harrie
sage sparro
sharf-shinned haw
unidentified shrik
western bluebir
Avian Subtotal
least chipmun
Townsendground squirreb
mule dee®
coyote
white-tailed jack rabb®
Mammal Subtotal
shor-horned lizar:

@ A possible nest observed.

® Spermophilus townsendi nancy&nly two actual sightings. The other three were auditoty and

could be an entire colony rather than a single icalal.

“One group observed at station 2 and other group atrs@tio

4 Two white-tailed jack rabbit scat piles were observed wHidn't affect the subtotal.

€ Total number influenced by repeat observations of nestingsazluColumbia River.

01
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Figure 1a. Map of proposed Vantage Wind Facility arbine strings with 2-mi buffer, proximity to Wild Horse wind turbines, and various landmarks.
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Figure 1b. Map of proposed Vantage Wind Facility airbine strings with 2-mi buffer, proximity to Wild Horse wind turbines, digital elevation model
color-coding, and various landmarks.
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Figure 1c. Map of Vantage Wind project area with 2mi area buffer. Quarter-mile aerial guidance trarsects were used for systematic raptor nest
coverage, and 1/8th mile transect coverage of suiie habitat for sage grouse lek surveys.
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Figure 2. Location of Vantage Wind Power Project bundary and fixed-poi
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Figure 3. Raptor nests and big game located during006 aerial surveys of the proposed Vantage Wind Bject development area.
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Figure 4. Vantage project and location of active @6 bald eagle nest.
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Figure 5. Aerial flight paths for 2006 raptor rest and sage grouse surveys.
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Figure 6. Habitat and hedgehog cactusPediocactus simpsonii) populations for the proposed Vantage Wind Projectievelopment area.
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Figure 7. Shrub-steppe obligate and sensitive sta species documented on the proposed Vantage WiRdwer Project, spring 2006.
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Figure 8. Raptor Use Estimates from Open HabitaFacilities in the West and Midwest That Have Usedi&ilar Methods of Data Collection.
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Figure 9. Avian use (#/20-min survey) by fixed-pat station and mapped flight paths or perch locatias from
March 2006 through March 2007.
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Figure 9a. Station use (#/20-min survey) for Raptarand All Birds for the Invenergy Vantage site.
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Figure 9b. Station use (#/20-min survey), flight pas, and perched points for waterfowl! for the
Invenergy Vantage site.
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Figure 9c . Station use (#/20-min survey), flight qths, and perched points for accipiters for the
Invenergy Vantage site.
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Figure 9d. Station use (#/20-min survey), flight phs, and perched points for buteos for the
Invenergy Vantage site.
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Figure 9e. Station use (#/20-min survey) and flightaths for eagles for the Invenergy Vantage site
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Figure 9f . Station use (#/20-min survey), flight aths, and perched points for

Invenergy Vantage site.
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Northern Harriers
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Figure 9g. Station use (#/20-min survey) and flighpaths for northern harriers for the Invenergy
Vantage site.
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Appendix A. List of vascular plant species documded during spring 2006 rare plant surveys at the pposed

Vantage Wind Energy Facility, Washington.

Family Scientific Name Common Name

APIACEAE Lomatiun canbyi Canby’s lomatium
Lomatium dissectum fern-leaved lomatium
Lomatium macrocarpum large-fruited lomatium
Lomatium grayi Gray’s desert parsley
Lomatium gormanii salt and pepper
Lomatiumspp. lomatium
Osmorhizasp. sweet-root

ASTERACEAE Achillea millefolium common yarrow
Agoserissp. agoseris
Antennaria dimorpha low pussytoes
Antennariaspp. pussytoes

Artemisia rigida

stiff sagebrush

Artemisia tridentata

big sagebrush

Balsamorhiza sagittata

arrow-leaf balsamroot

Balsamorhiza hookeri

Hooker’'s balsamroot

Centaureasp. knapweed
Chaenactisp. chaenactis
Cirsiumsp. thistle
Ericameria nauseosssp. gray rabbitbrush
nauseosa

Erigeronsp. fleabane

Madia sp. tarweed

Senecio integerrimus

western groundsel

Stenotus stenophyllus

woolly goldenweed

Taraxacum officinale

common dandelion

Tragopogon dubius

yellow salsify

BORAGINACEAE

Amsinckiasp.

fiddleneck

Cryptanthaspp.

cryptantha

Lithospermum ruderale

Columbia puccoon

Mertensia longiflora

long-flowered bluebells

BRASSICACEAE

Arabissp.

rockcress

Chorispora tenella

blue mustard

Descurainiasp.

tanseymustard

Erysimum asperum

rough wallflower

Sisymbrium altissimum

tumble mustard

CACTACEAE Pediocactus simpsonii hedgehog cactus
Symphoricarpos oreophilugr. mountain snowberry
utahensis

CARYOPHYLLACEAE Silenesp. silene

CHENOPODIACEAE Salsola kali Russian thistle

CRASSULACEAE Sedum sp. stonecrop

CRUCIFERAE Phoenicaulis cheiranthoides dagger-pod

FABACEAE Astragalusspp milkvetch
Astragalus purshii wooly-pod milkvetch
Lupinus argenteus silver lupine
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Appendix A (continued). List of vascular plant sgcies documented during spring 2006 rare plant sueys at the

proposed Vantage Wind Energy Facility, Washington.

Family Scientific Name Common Name
Trifolium macrecephalum big-headed clover
Vicia americana American vetch
HYDROPHYLLACEAE Phacelia linearis threadleaf phacelia
Phaceliasp. phacelia
IRIDACEAE Iris missouriensis western blue flag
LAMIACEAE Salvia dorrii purple sage
LILIACEAE Allium spp. onion
Calochortusspp. mariposa
Fritillaria pudica yellow bell
Maianthemunsp. Solomon-plume
Triteleia douglasii Douglas’ triteleia
Zigadenus venenosus death camas
ONOGRACEAE Epilobiumsp. willow herb
POACEAE Bromus tectorum cheatgrass

Festuca idahoensis

Idaho fescue

Hesperostipa comata

needle-and-thread grass

Poa bulbosa

bulbous bluegrass

Poa pratensis

Kentucky bluegrass

Poa secunda

Sandberg’s bluegrass

Pseudoroegneria spicata

blue-bunch wheatgrass

POLEMONIACEAE

Collomia grandiflora

large flowered collomia

Gilia aggregata

scarlet gilia

Phlox hoodii

Hood’s phlox

Phlox longifolia

long-leaf phlox

POLYGONACEAE Eriogonum douglasii Douglas’ buckwheat
Eriogonum ovalifolium cushion buckwheat
Eriogonum sphaerocephalum round-headed desert buckwheat
Eriogonumsp. Buckwheat
Rumex acetosella field sorrel
PORTULACACEAE Lewisia rediviva bitterroot

Talinum spinescens

spiny fameflower

Claytonia lanceolata

spring beauty

PRIMULACEAE

Dodecatheon sp.

shooting star

RANUNCULACEAE Delphinium nuttallianum larkspur

Ranunculus testiculatus hornseed buttercup
ROSACEAE Geum triflorum old man’s whiskers

Purshia tridentata bitterbrush
SANTALACEAE Comandra umbellata bastard toad flax
SAXIFRAGACEAE Lithophragmasp. lithophragma
SCROPHULARIACEAE Castillejathompsonii Thompson’s paintbrush

Castillejasp. Paintbrush

Penstemon gairdneri Gairdner's penstemon

Penstemorspp. penstemon
VIOLACEAE Viola trinervata sagebrush violet
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Appendix B. Example of avian use datasheet with 80m radius circular fixed point station overlaid on1:24,000
USGS togographic quadrangle map with appropriate copping.

AVIAN OBSERVATION DATA SHEET: FIXED POINT INVENERGY-VANTAGE WIND SITE STATION 8
DATE: OBSERVER START TIME END TIME PAGE OF
WEATHER: VISIBILITYeruom good  fair poor CLOUD COVER(%) TEMP(°C)
WIND DIRECTION wrece N NE E SE S SW W NW nfa SPEEDwrn Low: High:
PRECIPITATIONgmeoe none lightrain  rain  lightsnow snow sleet hail other
Distance Fight Characteristics Inslanlaneous -
Cbs {m} from Count A" I Notes
No Species Sex Age Inds| spserver Actvly Flignt Height (m) | . Habitat (HelghtDistance)
1" idosest 1st | low | high 0|10 120
PEi SO FL i FH GS 1CFi DT & MF | S5
: SSEHEHE BS ot 1 |
i PE: SO FL | FH GS {CF} OT ; MF | 55
" [CSIHO L ST OT EEL : :
PE:SO: FL } FH GS s CF, DT ¢ MF | S5
; ICSiHO 1 ST OT DS 10T} ' |
PE:S0: FL: FH GS s CF, OT ¢ MF | S5
* ICSTHO ST OT oS 107, : i
PE:SO. FL ; FH GS {CF; DT : MF | S5
5 ICSIHO ST, OT 0S 07, . :
PE:SO.: FL: FH GRS JOF ) O7 ; MF | 55
5 ICS:HO 1 ST; OT DS ;0T : :
PE:SO: FL: FH G LOF) O7 ¢ MF | 55
i ICSTHO L ST OT B G, : :
PE:SO: FL ; FH GS 1CF; DT ; MF | S5
5 ICSTHO L ST OT 0S 107, : :
PE:SO: FL: FH GS 1 CF! OT & MF | 85
3 ICS:HO ST OT DS 10T : :
= PE:SO. FL: FH G VCF1 OT ¢ MF | 85
19 CETHOTETOT S i —
check If Auditory only
Comments
el
\
5M
204
i .
i il
Y=
13
Big Game Observations
/7 o [ 5 [

no. l

I _ohserver |

+ . -
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