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EXECUTIVE SUMMARY

Energy Northwest is proposing a second wind power development in Benton County,
Washington. The first development, called Nine Canyon, is currently being constructed with
full commercial operation expected late this summer. The Zintel Canyon Wind Project site is
located west of the Nine Canyon Wind Project site. Energy Northwest contracted with
Western Ecosystems Technology, Inc. (WEST) and Northwest Wildlife Consultants Inc.
(NWC) to conduct a one-year baseline study and to assist with environmental permitting of
the Zintel Canyon Project. WEST and NWC also conducted other ecological baseline
studies, including the study at the adjacent Nine Canyon Project. They will be conducting
the operational monitoring study for the Nine Canyon project and coordinating Technical
Advisory Committee tasks during the operational phase.

This report summarizes the results of the ecological baseline studies conducted from April
2001 through early June 2002 and other relevant information for determining the impacts of
the proposed project on wildlife, plants and habitat. Many of the baseline results reported for
the Nine Canyon Project (Erickson et al. 2001a) are relevant to the Zintel Canyon Project
because the two developments are adjacent to one another, consist of similar habitat types
and topography, and are expected to be of similar size (e.g., similar electricity output). The
ecological baseline study consists of 1) point count and in-transit surveys for wildlife
species, 2) two aerial surveys within approximately five miles of the project boundary for
visible raptor nests in 2001, 3) burrowing owl surveys within suitable habitat near proposed
turbine strings and new roads, 4) vegetation mapping, and 5) rare plant surveys in native
shrub-steppe habitat near the proposed gravel quarry site. In addition, relevant data such as
the nocturnal migration study collected during the one-year baseline study at the adjacent
Nine Canyon Project were reviewed and summarized. Information on sensitive plant and
wildlife species within the vicinity of the project was requested from the U.S. Fish and
Wildlife Service (USFWS), Washington Department of Fish and Wildlife (WDFW), and the
Washington Natural Heritage Program (WNHP) and is reported in this document. The recent
synthesis of baseline and operational monitoring studies at wind developments by Erickson
et al. (2002) was also reviewed and utilized for understanding and predicting impacts from
the Zintel Canyon Project.

The Zintel Canyon site is within the Columbia Basin Physiographic Province. The site is located
approximately ten miles south of Kennewick, Washington and approximately seven miles
west/southwest of the Columbia River. The Zintel Canyon Project site is considered an
extension of the Nine Canyon Project site since it is located adjacent to the Nine Canyon site.

Energy Northwest is using Bonus 1.3 MW three-bladed horizontal axis turbines for the Nine
Canyon Project. The turbines for the Zintel Canyon Wind Project will be similar to the Nine
Canyon turbines, but the turbine vendor has not been selected at this time. The overall size
of the Zintel Canyon Wind Project will likely be comparable to the Nine Canyon Project,
which consists of 37 turbines generating a maximum of 48 megawatts (MW) of electricity.



The vegetation of the project site and surrounding area was originally the bluebunch wheatgrass-
Idaho fescue zonal association, which was predominately grassland and shrub-steppe with
deciduous riparian forests and scrub along the drainages (Franklin and Dyrness 1973).
Agriculture and livestock grazing have converted the area to a mosaic of cultivated wheat fields,
shrub-steppe, and Conservation Reserve Program (CRP) seeded grasslands.

Results of avian use surveys indicate predominantly low avian use and diversity in the
Project area. A total of 57 species were identified during the surveys at Zintel Canyon and
Nine Canyon. Eight species were observed during Nine Canyon avian surveys that were not
observed during Zintel Canyon avian use surveys (American goldfinch, American pipit,
Brewer’s blackbird, double-crested cormorant, ferruginous hawk, golden eagle, varied thrush
and Vaux’s swift). Nine species were observed during Zintel Canyon avian surveys that
were not observed during the Nine Canyon avian surveys (black-billed magpie, dark-eyed
junco, gray-crowned rosy finch, mountain bluebird, rock wren, sharp-shinned hawk, tree
swallow, violet-green swallow, and western kingbird). The mean number of species
observed per survey (30-minute point count) for Zintel Canyon was 2.44, which is very
similar to estimates obtained for Nine Canyon (2.36/survey). We estimated an average of
19.80 bird observations per survey. Highest overall avian use occurred in the winter
(39.66/survey), followed by fall (12.68), spring (9.20), and summer (6.75). The higher use in
winter was primarily due to observations of relatively large flocks of birds (i.e., 1100 Canada
geese, 105 horned larks). Estimates of use are similar at Zintel Canyon compared to Nine
Canyon in the spring (10.81), summer (5.82) and fall (10.20) and higher at Zintel Canyon in
the winter. Higher winter use is again due to the few large flocks of Canada geese that were
typically observed flying well above turbine heights.

A large majority of bird observations were horned larks and western meadowlarks. The most
common raptors observed were northern harrier, red-tailed hawk, Swainson’s hawk,
American kestrel, and rough-legged hawks. Most of the rough-legged hawks were observed
in winter. Canada geese use was observed, mostly during the winter, and common ravens
were observed throughout the study period.

Passerines were the most abundant avian group observed in the spring, summer and fall,
waterfow! (i.e., Canada geese) were the most abundant group in winter. The next most
abundant avian group observed varied with season, with waterbirds in the fall and spring and
raptors in the summer.

Compared to the results of studies at other wind developments including Buffalo Ridge
(MN), Foote Creek Rim (WY), Klondike (OR), Nine Canyon (WA), Stateline (OR/WA), and
Vansycle (OR), the Zintel Canyon Project site had raptor use estimates near the average in
the summer and winter, near the low end in the spring, and near the high end in the fall. The
higher use in the fall appears to be due to an increase in American kestrel use during this



season. Raptor mortality has been very low at all new wind projects. Only one raptor
fatality was recorded during a four-year study at the Buffalo Ridge Wind Plant (~450
turbines). At the Foote Creek Rim Phase | wind plant (69 turbines), where there is much
higher average raptor use than at the other sites (especially golden eagles), including Zintel
Canyon, five raptor fatalities were recorded over a two-year study (Johnson et al. 2001). No
raptor fatalities have been observed at Klondike based on five months of surveys, and
Vansycle based on 12 months of surveys (Erickson et al. 2000). Two raptor fatalities (both
red-tailed hawks) have been observed at Stateline between July 2001 and May 2002, based
on over 1000 turbine searches.

Flight height characteristics were estimated for avian species and groups. Percentages of
observations below, within and above the rotor swept area (RSA) of the Bonus 1.3 MW
turbine (RSA height 29 — 91 m above ground level) were reported. Sharp-shinned hawk,
great blue heron and unidentified sparrow and eagle had 100% observed within the RSA
based on less than 3 flocks for each group. Of the more common species observed, rough-
legged hawk (46.0%), Swainson’s hawk (45.5%), red-tailed hawk (43.5%), prairie falcon
(40.0%) and common raven (37.5%) were most often observed flying within the RSA.
Smaller passerines, including horned lark (6.4%) and western meadowlark (0.0%), were not
often observed within the RSA.

Relative exposure indices (avian use multiplied by proportion of observations species flew
within the rotor swept area) were calculated by species. This index is only based on flight
height observations and relative abundance and does not account for other possible collision
risk factors such as foraging behavior. The only small bird species with a significant turbine
exposure index is horned lark. Larger bird species with the highest exposure index were
Canada goose, common raven and rough-legged hawk. Mortality studies at other wind plants
have indicated that although ravens are often observed at wind plants within the zone of risk,
they appear to be less susceptible to collision with wind turbines than other similar size birds
(e.g., raptors, waterfowl).

Aerial raptor nest surveys within approximately 5 miles of the proposed Zintel Canyon
turbine strings were completed on April 28 and June 5, 2001. Raptor nesting activity was in
general low in both years, especially within 2 miles of the proposed project facilities. Only
one active raptor nest (Swainson’s hawk) was documented within 2 miles of the project area.
In the 2001 survey, a total of 18 active nests were documented within the survey area (~400
sg. km), representing 4 species (6 Swainson’s hawk nests, 6 common raven, 3 red-tailed
hawk, 1 American crow, 1 ferruginous hawk). There were three active raptor nests (2
Swainson’s hawks, 1 red-tailed hawk) that were located within three miles of the proposed
project facilities.

A breeding bird survey was conducted along Owens Road beginning to the north at the
intersection with Bateman Road and to the south at the intersection of Beck Road. The
primary purpose of this survey was to document avian use of this canyon by breeding
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passerines, especially sensitive species such as sage thrashers, sage sparrows, and loggerhead
shrikes. The species are not typically observed at the fixed point survey stations that are
located on the ridges where turbines will be built. Twenty point count stations were
established along this route each approximately 0.3 miles apart. Two full surveys and one
partial survey were conducted. Surveys were conducted between 0600 and 1000.
Observations were separated between observations < 50 m and >50 m of the observer.

A total of 479 observations representing 23 species and one unidentified grouping
(unidentified raptor) were observed during the three surveys. Horned larks (32% of
observations) and western meadowlarks (26%) made up over half of the observations. There
were several species that were documented during these surveys that had not been
documented during the fixed point surveys including Brewer’s sparrow, cliff swallow,
grasshopper sparrow, great horned owl and sage thrasher.

A nocturnal study was conducted at the Nine Canyon site by ABR Inc. in the fall 2000 and
spring 2001 bird migration periods (Erickson et al. 2001a). Because of the proximity and
similarity of habitat and elevations, these observations are judged applicable to the Zintel
Canyon site. The sampled area using the long-range setting includes the locations of nearly
all the proposed Zintel Canyon turbines. Results indicate that low to moderate numbers of
bird targets flew within the vicinity of the Nine Canyon and the proposed Zintel Canyon
Project areas based on 10 nights of sampling in fall 2000 and 9 nights of sampling in spring
2001. Furthermore, approximately 86% of those birds flew at altitudes above the proposed
turbine height. Because of the high daily variation in mean migration rates (due to limited
sample size and variable migration patterns), actual migration rates could be higher or lower
at the Nine Canyon/Zintel Canyon Wind Project site than at the nearby Stateline wind plant.
Daily mean flight altitudes were similar to those recorded at the nearby Stateline and
Vansycle wind-energy facilities.  Relatively low bird mortality (including nocturnal
migrants) has been recorded at the Vansycle and Stateline and other new generation wind
plants, especially when compared to the nocturnal bird passage rates recorded at those sites.

There are no structures near the proposed project facilities that would appear to support bats,
and given the lack of open water (used for drinking and foraging), bat use in the project area
is suspected to be low. Monitoring studies conducted at the VVansycle wind project in Oregon
(Erickson et al. 2000), and the Stateline wind project in Oregon and Washington (Erickson et
al. 2002) within similar habitat and topography suggests that migrating bats are likely to fly
through the area.

Twelve species that are either state or federal listed species or were identified as species of
local concern were documented in the project area or within a 3-mile radius. These species
include burrowing owl, ferruginous hawk, golden eagle, loggerhead shrike, merlin, prairie
falcon, sandhill crane, short-eared owl, snowy owl, Swainson’s hawk, Townsend’s ground
squirrel and Vaux’s swift. Seven of the twelve species were observed during the 2001-2002
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avian use surveys - loggerhead shrike, merlin, prairie falcon, sandhill crane, short-eared owl,
Swainson’s hawk, Townsend’s ground squirrel. The Townsend’s ground squirrel is listed
only because it is a prey item for ferruginous hawks and other raptors. No ferruginous hawks
were observed during the avian use surveys at the Zintel Canyon Project site, but one active
ferruginous hawk nest was located approximately 3.5 miles from the project site. Vaux’s
swift and golden eagle were observed during the one-year baseline study at the Nine Canyon
Project site. The other species (snowy owl and burrowing owl) were observed by others
(e.g., landowners) prior to the studies. Although all are considered protected wildlife, only
three of the seven species documented during Zintel Canyon surveys, loggerhead shrike,
merlin, and sandhill crane, are classified as Species of Concern (State Candidate, State
Candidate and State Endangered, respectively) by the Washington Dept. of Fish and Wildlife
(WAC-232-12-297).

In general, project impacts to vegetation include trampling, uprooting, or collecting, as well
as loss of habitat or changes in hydrology. Potential impacts to mammals and birds include
injury or mortality, loss or destruction of habitat, or avoidance of an area. Impacts may
occur during project construction and/or operation. Impacts to special status plant species
are expected to be very low. All turbine strings are currently proposed to be located in
cultivated agricultural lands. Some native shrub-steppe habitat will be temporarily impacted
by the proposed gravel quarry operations.

The most probable impact to birds resulting from the project is direct mortality or injury due
to collisions with the turbines or guy wires of temporary or permanent meteorological
towers. Fatality projections based on the results of studies conducted at the modern 38-
turbine Vansycle wind plant in Umatilla County, Oregon (Erickson et al. 2000), and the
modern over 400-turbine Buffalo Ridge Wind Plant in southwestern Minnesota (Johnson et
al. 2000a), indicate 0.6 — 2.8 bird fatalities per turbine per year. Most of these fatalities will
likely be common passerines such as horned larks. The actual mortality could vary
significantly from these projections and would depend on the many factors including the
actual number of turbines developed and other unmeasured factors. Overall raptor mortality
for this project is expected to be low, considering the low to moderate raptor use and low
raptor nesting in the area, the small size of the project, the low mortality of raptors observed
at other newer generation wind projects outside California, and the type and configuration of
turbines. Based on the relatively low to moderate raptor use and low nesting density in the
project area and the relatively small size of the project, we would expect no raptor mortality
in most years of operation, with a potential for an occasional raptor fatality over the life of
the project.

Bat mortality has been reported from other wind development sites, primarily during fall
migration/dispersal periods; however, bat mortality at the Vansycle Wind Project did not
include any listed species (Erickson et al. 2000). The best estimate for bat mortality at the
Zintel Project would be 0.74 bats/turbine per year based on the Vansycle estimate. The
actual bat mortality could vary significantly from this number, depending on bat use of the
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area and size of the project. Any bat mortality at the project site is likely to involve non-
listed species, particularly since the Yuma myotis and Townsend’s big-eared bat are not
known to occur in the area. However, depending on actual use of the area and migratory
patterns, any bat collisions with turbines would not likely affect populations.

The Nine Canyon Technical Advisory Committee (TAC) is composed of representatives
from Energy Northwest, the Lower Columbia Basin Audubon Society, Washington
Department of Fish and Wildlife, U.S. Fish and Wildlife Service, Benton County
representatives, the landowners, and consultants conducting the monitoring studies. The
TAC will evaluate the operational monitoring data collected for the adjacent Nine Canyon
Project as well as other relevant projects such as Stateline and Klondike, to determine the
monitoring requirements for the Zintel Canyon Project.
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INTRODUCTION AND BACKGROUND

Energy Northwest is proposing a second wind power development in Benton County,
Washington. The first development, called Nine Canyon, is currently being constructed with full
commercial operation expected late this summer. The Zintel Canyon Wind Project site is located
west of the Nine Canyon Wind Project site. Energy Northwest contracted with Western
Ecosystems Technology, Inc. (WEST) and Northwest Wildlife Consultants Inc. (NWC) to
conduct a one-year baseline study and to assist with environmental permitting of the Zintel
Canyon Project. WEST and NWC also conducted other ecological baseline studies, including the
study at the adjacent Nine Canyon Project. They will be conducting the operational monitoring
study for the Nine Canyon project and coordinating Technical Advisory Committee tasks during
the operational phase.

This report summarizes the results of the ecological baseline studies conducted from April 2001
through early June 2002 and other relevant information for determining the impacts of the
proposed project on wildlife, plants and habitat. Many of the baseline results reported for the
Nine Canyon Project (Erickson et al. 2001a) are relevant to the Zintel Canyon Project because
the two developments are adjacent to one another, consist of similar habitat types and
topography, and are expected to be of similar size (e.g., similar electricity output). The
ecological baseline study consists of 1) point count and in-transit surveys for wildlife species,
2) two aerial surveys within approximately five miles of the project boundary for visible raptor
nests in 2001, 3) burrowing owl surveys within suitable habitat near proposed turbine strings and
new roads, 4) vegetation mapping, and 5) rare plant surveys in native shrub-steppe habitat near
the proposed gravel quarry site. In addition, relevant data such as the nocturnal migration study
collected during the one-year baseline study at the adjacent Nine Canyon Project were reviewed
and summarized. Information on sensitive plant and wildlife species within the vicinity of the
project was requested from the U.S. Fish and Wildlife Service (USFWS), Washington
Department of Fish and Wildlife (WDFW), and the Washington Natural Heritage Program
(WNHP) and is reported in this document. The recent synthesis of baseline and operational
monitoring studies at wind developments by Erickson et al. (2002) was also reviewed and
utilized for understanding and predicting impacts from the Zintel Canyon Project.

STUDY/PROJECT AREA

The Zintel Canyon site is within the Columbia Basin Physiographic Province. The site is located
approximately ten miles south of Kennewick, Washington and approximately seven miles
west/southwest of the Columbia River (Figure 1). The Zintel Canyon Project site is considered an
extension of the Nine Canyon Project site since it is located adjacent to the Nine Canyon site.

Energy Northwest is using Bonus 1.3 MW three-bladed horizontal axis turbines for the Nine
Canyon Project. The turbines for the Zintel Canyon Wind Project will be similar to the Nine
Canyon turbines, but the turbine vendor has not been selected at this time. The overall size of
the Zintel Canyon Wind Project will likely be comparable to the Nine Canyon Project, which
consists of 37 turbines generating a maximum of 48 megawatts (MW) of electricity.
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The vegetation of the project site and surrounding area was originally the bluebunch wheatgrass-
Idaho fescue zonal association, which was predominately grassland and shrub-steppe with deciduous
riparian forests and scrub along the drainages (Franklin and Dyrness 1973). Agriculture and
livestock grazing have converted the area to a mosaic of cultivated wheat fields, shrub-steppe, and
Conservation Reserve Program (CRP) seeded grasslands. At this time, all turbines and new roads
are proposed to be located within wheat fields.

AGENCY/LOCAL AUDUBON CONSULTATION

Consultation with local, regional, and central office personnel of WDFW and the USFWS was
initiated during spring 2000 for the Nine Canyon Project. The general study plan implemented for
Nine Canyon and followed for Zintel Canyon was provided to Michelle Eames of the USFWS and
Mark Teske and Lee Stream of WDFW in May 2000 for review. This protocol was later provided to
local WDFW personnel (Don Larsen and Paul LaRiviere) and to board members of the Lower
Columbia Basin Audubon Society (LCBAS) in the Tri-Cities. The Nine Canyon Technical
Advisory Committee (TAC) is composed of representatives from Energy Northwest, the Lower
Columbia Basin Audubon Society, Washington Department of Fish and Wildlife, U. S. Fish and
Wildlife Service, Benton County representatives, the landowners, and consultants conducting the
monitoring studies. The TAC was formed to oversee and evaluate monitoring activities for the Nine
Canyon Project. Energy Northwest and WEST made a presentation of the Zintel Canyon Wind
Project to the committee on February 26, 2002. In addition, Energy Northwest and WEST provided
a presentation of the Zintel Canyon Wind Project to the LCBAS board members on May 21, 2002.

METHODS
Vegetation Mapping

The vegetation of the project site and surrounding area (approximate 2 mile buffer of proposed
turbine strings) was mapped based on ground observations and black and white aerial photographs
obtained from the USGS. The following generally describes the mapping process and a description
of each vegetation type located during the assessment.

The project’s field biologist visually assessed the project area from access roads, and delineating
vegetation types based on the dominant cover type. Sites not visible from roads were mapped by
interpreting the aerial photos by comparison of known sites to unknown sites. Plant species were
identified during walking transects conducted through representative vegetation types. The principal
vegetation types identified in the project area are:

AD - agricultural lands, primarily dryland wheat. Throughout the study period, fields varied from
being plowed, to having wheat crop or stubble present.
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TR — planted groves or individual trees. The trees noted were primarily black locust (Robina
pseudoacacia). Live trees and snags located at old homesteads and existing farmsteads. These trees
may provide nesting or roosting structure for raptors and smaller birds, and if loose bark or hollow
snags are present, roosting structure for bats.

SS - shrub-steppe. Areas classified as shrub-steppe are similar to those described below for
grassland with the addition of an obvious shrub component (>50%) consisting of gray rabbitbrush
(Chrysothamnus nauseosus), big sagebrush (Artemisia tridentata), and three-tip sage (Artemisia
tripartita). Big sagebrush is more common at lower elevations and three-tip sage is more common at
higher elevations. Buckwheat (Eriogonum spp.) and balsamroot (Balsamorhiza spp.) are
occasionally found on thin-soiled dry slopes.

CRP - Conservation Reserve Program seeded grasslands. Areas defined as CRP are dominated by
bunchgrass that has been planted on previously farmed ground. The dominant grass in older
established fields is crested wheatgrass (Agropyron cristatum) and in younger fields, various seed
mixtures were used, resulting in fields dominated by Sherman’s big bluegrass (Poa ampla).

GR - grassland. Areas defined as grassland are dominated by native grass or invasive alien grass
species. The dominant grasses in undisturbed areas are Sandberg’s bluegrass (Poa secunda) and
bluebunch wheatgrass (Pseudoroegneria spicata). Cusick’s bluegrass (Poa cusickii) is present on
some sites. Sandberg’s bluegrass is the dominant native species. Many areas dominated by native
bunchgrasses have inclusions of invasive alien grass species such as cheatgrass (Bromus tectorum)
and cereal rye (Secale cereale). Areas that have a history of disturbance are predominantly
cheatgrass and invasive forbs such as tumblemustard (Sisymbrium altissimum), Russian thistle
(Salsola kali), and horseweed (Conyza canadensis). Scattered shrubs, such as gray rabbitbrush and
big sagebrush, are occasionally found at some grassland sites. For mapping purposes, the CRP and
GR classes were combined because of the difficulty in determining which parcels were currently
enrolled in the CRP program.

DE - homesites or storage buildings associated with farming activities. Abandoned buildings or
infrequently used structures may provide roosting and nesting structure/habitat for some birds
(swallows, Say’s phoebe) and roosting structure for bats.

Rare Plant Surveys at the Proposed Gravel Quarry Site

At this time, no native or CRP habitat is expected to be impacted by construction of turbines and
new roads. A rare plant survey was conducted in suitable habitat at the proposed Zintel Canyon.
The quarry site is located in T7N R29E Section 11, and is expected to be approximately five to
nine acres in size. Part of the quarry site is located in native shrub-steppe habitat. Agriculture
fields are located to the north and east of the site. The site, which is privately owned, is located
on a hillslope at approximately 1,600 feet elevation. A list of special status plants with the
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potential to occur in the project area was developed by reviewing federal and state lists of special
status plant species known to occur or potentially occurring in Benton County and in the habitat
found at the site. The technical report from another recent energy project in the county was also
consulted (Eagle Cap Consulting 2001). In order to become familiar with the special status
plants potentially occurring at the site, information was gathered from available literature
sources and from a visit to the Washington State University herbarium in Pullman to observe
specimens (WNHP website, Hitchcock and Cronquist 1973). Information gathered included
habitat preferences, morphological characteristics, phenological development time-lines, and
species ranges. Flora of the Pacific Northwest (Hitchcock and Cronquist 1973) was used as the
authority for plant identification and scientific names.

The survey was conducted on June 5, 2002. The survey was conducted by walking the site and
recording all plant species observed. Particular attention was paid to search for species on the
list of special status plant species developed during the pre-field review. The survey was timed
so that most species on the special status plant species list would be identifiable. Photographs of
the site were also taken.

Diurnal Fixed Point and In-Transit Avian Use Surveys

The goal of the avian use surveys was to estimate the temporal and spatial use of the study area
by birds. The avian use surveys combined observations collected at six fixed-point circular plots
in the study area with in-transit observations of birds made while driving to and from the study
area. All wildlife species of concern and unusual species observed were recorded while the
observers were in the study area traveling between observation points and while conducting of
field activities.

Fixed-point Surveys

Each plot is an approximate 800 m radius circle centered on an observation point location (Figure 2).
Landmarks were located to identify the 800 m boundary of each observation point. Observations of
birds beyond the 800 m radius were recorded, but analyzed separately from observations made
within the plot.

All sightings of birds, mammals, reptiles, and amphibians in and near plots during the 30-minute
plot surveys were recorded. A unique observation number was assigned to each sighting. Weather
information such as temperature, wind speed, wind direction and cloud cover was recorded for each
survey point. The following data were recorded: date, start and end time of observation period, plot
number, species or best possible identification, number of individuals, sex and age class when
known, distance from plot center when first observed, closest distance, altitude above ground,
behavior, habitat(s), and whether observed during one or more of the four instantaneous counts.
Flight paths were mapped for raptors and species of concern and given corresponding observation
numbers. The map indicates whether the bird was within or outside the survey radius based on
reference points at known distances from the plot center. Visual and binocular scanning of the entire
plot area and beyond were continuously performed.
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A field data sheet for the plot surveys is found in the monitoring protocol (WEST 2000). Behavior
categories recognized included perched (PE), soaring (SO), flapping (FL), flushed (FH), circle
soaring (CS), hunting (HU), gliding (GL), and other (OT). Initial flight patterns and habitats were
identified with ”1” in the data sheet and subsequent patterns, and habitats (if any) recorded as an "x"
or check mark. For example, if a raptor was first sighted perched, and then left its perch and flew
out of the study area, then a 1 was written in the box next to perching, and an "x" or check mark was
written in the box for flapping. The flight direction of the bird was recorded. Flight altitude at first
observation was recorded to the nearest meter and any other altitude categories traversed by the bird
were check-marked. Observations above 15 m were generally recorded in 5 m intervals. Altitude
categories correspond to the approximate heights below, within, and above the space generally
occupied by standard turbine blades. Habitats were recorded as fallow (FA), stubble (ST), wheat
(WW), plowed (PL), grassland (GR), shrub-steppe (SS), trees (TR), developed (DE) and other (OT).
Any comments or unusual observations were recorded in the comment section of the data form.
Locations of raptors, other large birds, and any species of concern seen during each instantaneous
count were recorded on the field maps by observation number. Locations of raptors, other large
birds (excluding ravens) and any species of concern were recorded on field maps and assigned
unique observation numbers. Flight paths were digitized using ARCVIEW 3.2.

Incidental/In-transit Observations

All wildlife species of concern and uncommon species observed while field observers were traveling
between plots were recorded on incidental/in-transit data sheets. Other incidental observations made
during other surveys or visits to the sites were also recorded. These observations were recorded in a
similar fashion to those recorded during the plot studies. The observation number, date, time,
species, number, sex/age class, height above ground, and habitat were recorded. Observations of
species of concern and uncommon species were recorded in additional detail, mapped on a USGS
quadrangle map by observation number, and digitized using ARCVIEW 3.2.

Observation Schedule

Visual observations were conducted at intervals designed to include approximately all daylight
hours. During a set of surveys, each selected plot was visited once. Weekly surveys took place
during daylight hours. Observation days were divided into two periods, morning and afternoon,
with each station being surveyed for 30 minutes. A pre-established schedule was developed prior to
field work to ensure that each station was surveyed about the same number of times each period of
the day, during each season, and to most efficiently utilize personnel time. The schedule was altered
in response to adverse weather conditions or farming operations, which required delays and/or
rescheduling of observations. Fog was a common adverse weather problem during the fall and
winter that caused some delays and re-scheduling.

Zintel Canyon Baseline Study Final Report 5



Statistical Analysis

Avian Use

Species lists were generated by season including all observations of birds detected regardless of
their distance from the observer. The number of birds seen during each point count survey was
standardized to a unit area and unit time surveyed. The standardized unit time was 30 minutes
and the standardized unit area was 2.01 km? (800 m radius view shed for each station). For
example, if four raptors were seen during the 30 minutes at a point with a viewing area of 2.01 km?,
these data may be standardized to 4/2.01 = 1.98 raptors’/km? in a 30-minute survey. For the
standardized avian use estimates, only observations of birds detected within 800 m of the
observer were used. Estimates of avian use (expressed in terms of number of birds/plot/30-
minute survey) and associated 90 percent confidence intervals were tabulated and plotted to
compare differences in avian use between 1) avian groups 2) project sites (Nine Canyon versus
Zintel Canyon) and 3) seasons.

Avian Diversity and Richness

The total number of unique species was calculated by season. The mean number of species
observed per survey (i.e., per station per 30-minute survey) was tabulated to illustrate and
compare differences in mean number of species per survey between seasons.

Avian Flight Height/Behavior

The first flight height recorded was used to estimate percentages of birds flying below, within
and above the rotor swept area (RSA). The zone of collision risk for the Bonus 1.3 MW turbines
is 29-91 m above ground level (AGL). We used this range, although there is a possibility the
turbine selected for Zintel Canyon may be different.

Avian Exposure Index

A relative index to collision exposure (R) was calculated for bird species observed during the
fixed-point surveys using the following formula:

R = A*PPy

Where A = mean relative use for species i (observations within 800 m of observer) averaged
across all surveys, Pr = proportion of all observations of species i where activity was recorded as
flying (an index to the approximate percentage of time species i spends flying during the
daylight period), and P; = proportion of all flight height observations of species i within the
rotor-swept area (RSA). This index does not account for differences in behavior other than flight
characteristics (i.e., flight heights and percent of birds observed flying).

Avian Flight Patterns and Behavior

Maps of flight paths of raptors and other species of concern were generated and reported to
illustrate patterns in flight paths and behaviors.
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Data Compilation and Storage

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

Quality Assurance/Quality Control (QA/QC)

QA/QC measures were implemented at all stages of the study, field surveys, data entry, and during
data analysis and report writing. At the end of each survey day, each observer was responsible for
inspecting his or her data forms for completeness, accuracy, and legibility. Weekly, and possibly
daily, data forms were reviewed to insure completeness and legibility; any problems detected were
corrected. Any changes made to the data forms were initialed and dated by the individual making the
change.

Data was entered into electronic database files, queried and reviewed for inconsistencies. Any
irregular codes detected, or any data suspected as questionable were discussed with the observer and
study team leader. All changes made to the raw data were documented for future reference.

Breeding Bird Surveys

A Dbreeding bird survey was conducted along Owens Road beginning to the north at the
intersection with Bateman Road and to the south at the intersection of Beck Road (Figure 3) in
May and June of 2001. The primary purpose of this survey was to document avian use of this
canyon by breeding passerines, especially sensitive species such as sage thrashers, sage
sparrows, and loggerhead shrikes, in the vicinity of the project. These species were typically not
observed at the fixed point survey stations, which are located primarily in wheat fields where the
turbines will be built. Twenty point count stations were established along this route, each
approximately 0.3 miles apart. Each station was surveyed for 10 minutes. Two full surveys and
one partial survey were conducted in May and June. Surveys were conducted between 0600 and
1000. Detections made within 50 m of the observer were separated from those made outside 50
m.

Raptor Nest Surveys

The goal of the raptor nest surveys was to gather information on nesting species visible from the
air, including nest locations, timing, and reproductive success in the study area. Two aerial
surveys were conducted in 2001 within approximately 5 miles of the Project site (Figure 4). The
focal species for the nesting surveys were ferruginous hawks, prairie falcons, and Swainson’s
hawks. Given the paucity of available nest trees and habitat, a nearly total count of nesting

Zintel Canyon Baseline Study Final Report 7



buteos in the survey area was possible. Orchards and similar habitats north of the project site
were excluded from the helicopter survey.

Project site locations, the associated 5-mile buffer boundary lines, and all historic raptor nests
were marked on USGS 7.5-minute quadrangle maps prior to conducting the helicopter surveys.
WDFW maps of historical raptor territories and nests were reviewed prior to the surveys and
used as supplemental information. The survey area (site plus buffer) was systematically
surveyed by helicopter. All suitable nesting areas, such as rimrock or trees, were searched for
raptor activity and nests.

Surveys were conducted on April 28 and June 5, 2001 to cover the nesting period for the species of
concern. All nests, whether active or inactive, were assigned an identification number. The Nine
Canyon operational monitoring plan (Energy Northwest et al. 2001) included ground visits when
possible to previously active (active in 2001) raptor nests that are located within approximately 3
miles of the Nine Canyon turbines. These surveys were conducted during the 2002 breeding seasons
and are summarized in this report.

Burrowing Owl and Ground Squirrel Surveys

In May 2002, walking surveys were conducted within 500 feet of the proposed turbine locations
and proposed gravel quarry site in suitable habitat in an attempt to locate evidence of nesting
burrowing owls and Townsend’s ground squirrels. In addition the likely access road from Owens
Road to the turbine strings was also surveyed.

Nocturnal Migration Study

A nocturnal migration study was conducted by ABR Inc. at the adjacent Nine Canyon site during
fall migration 2000 and spring migration 2001 using radar and visual observations (Mabee and
Cooper 2000a, Mabee and Cooper 2001, Erickson et al. 2001a). Because of the proximity and
similarity of habitat and elevations, these observations are judged applicable to the Zintel
Canyon site. The sampled area using the long-range setting includes the locations of nearly all
the proposed Zintel Canyon turbines.

Sampling was timed to coincide with late shorebird migration (Denny 2000), peak passerine
migration (Hudson 2000, LaFramboise and LaFramboise 1999), the migratory period for bats
(Fitzgerald et al. 1994), and early waterfowl migration. Ten nights were sampled between
September 4 and October 9, 2000 and 10 nights were sampled between March 31 and May 16,
2001. One of the sampling nights in 2001 was dropped due to weather problems; therefore, nine
sampling nights were used for analysis. Each night, a mobile radar lab was used to sample for
5.5 - 6.5 hours during crepuscular and nocturnal conditions (i.e., between 18:30 and 03:00).
Visual observations were also conducted with a night-vision scope each night (~1 hour/night) to
identify low-flying birds and bats. Detailed methods used during the 2000 and 2001 surveys are
provided in Mabee and Cooper (2000) and Mabee and Cooper (2001).
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The mobile radar laboratory consisted of two marine radars mounted on a pickup-truck camper.
The surveillance radar (Furuno Model FCR-1411) scanned the surrounding area and obtained
information on flight direction, movement rates, and ground speed of targets. The surveillance
radar was used at two settings, the 1.4 km and 5.6 km range. At the 1.4 km-range setting,
individual small-bodied passerines as well as larger birds and flocked birds can be detected.
Some targets could be two or more birds flying so close together that the radar displays them as
one object. It is usually not possible to separate a unidirectional bat target from a bird target
with the equipment. At the 5.6 km range setting, we collected data on numbers, flight behaviors
and flight directions of targets, and had optimal performance for detecting medium and large-
sized birds (e.g., waterfowl) and small-bodied birds in flocks (e.g., passerines). The vertical
radar system measured flight altitudes of birds (Cooper et al. 1991). In 2000, a FCR-1411 radar
was used (Mabee and Cooper 2000). In 2001, a FCR-1510 model was mounted in a vertical
position to collect flight altitude data following Harmata et al. (1999). In this position, the
vertical radar sampled an arc of airspace radiating from the lab in an east-west orientation down
to ground level.

Reviews for Sensitive, Threatened, and Endangered Species

Current listings of federal and state endangered, threatened, and special status species were
obtained through relevant government agencies. Information regarding habitat requirements and
documented or suspected occurrence of listed species in the project vicinity was obtained from
government agencies, non-governmental organizations, local consultants familiar with the
project area, species specialists, and from on-site field surveys. A review of published literature
on endangered, threatened, and special status species in the project area was also conducted to
determine habitat requirements and potential for occurrence in the project area. Contacts were
made with the following agencies and organizations:

. U.S. Fish and Wildlife Service (USFWS)

. Washington Natural Heritage Program (WNHP)

. Washington Department of Fish and Wildlife (WDFW)
. Lower Columbia Basin Audubon Society (LCBAS)

The USFWS provided a list of federal endangered, threatened, proposed and candidate species,
and designated critical habitat potentially occurring in the project vicinity. The WNHP
maintains a database on rare plants, high quality wetland ecosystems, and high quality terrestrial
ecosystems in the state of Washington. The WNHP conducted a search of their database for
records of occurrence in the vicinity of the project area and provided a list of species and habitats
with accompanying species information.

The WDFW Species of Concern list was reviewed, and any species potentially occurring in the
project area was included in the analysis for possible impacts from the project. Furthermore, a
request was made to WDFW for a database search for known priority habitats and species
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occurring within the project area and within a 3-mile radius of the project. The WDFW provided
1:24,000 scale maps and descriptions of the requested area. WDFW personnel also noted
species of concern that could occur in the project area, but are not formally listed.

Field surveys in the project vicinity for sensitive species included nest surveys, in-transit surveys
for raptor species and other species of concern, point count surveys for all wildlife and grassland
walking surveys near proposed project facilities, and rare plant surveys near the proposed gravel
quarry site. The raptor nest surveys were conducted in the spring/early summer of 2001, and the
search area included an approximate 5-mile buffer of the project site in 2001. Nesting habitat,
including known historic nest sites, was searched by helicopter. Point count and in-transit
surveys were initiated in April 2001 and were conducted on a weekly basis (except for a few
missed surveys due to weather). In addition, we reference information regarding sensitive
species observed during the Nine Canyon Project baseline stu