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Executive Summary 

PURPOSE AND OVERVIEW OF AVIAN STUDIES 

The Columbia Hills area above (north of) the Columbia River in Klickitat County, 
in southcentral Washington, is being considered for development of two wind power 
generation projects that could include the eventual placement of up to 4 36 wind turbines. 
The KENETECH Windpower Washington WindplantTM Number 1 project would include 
placing up to 3 45 KENETECH 3 3M-V S  turbines, capable of producing up to 115 megawatts 
(MW), in 3 9  rows (strings) on a 5,110-hectare ( 12,6 30-acre) site. The Conservation and 
Renewable Energy Systems (CARE S) Columbia Wind Farm # 1 project would include 
placing 91 Flowind AWT-26 turbines, capable of generating 25 MW, in 11 rows on a 3 95-
hectare ( 975-acre) site. 

Klickitat County and the Bonneville Power Administration (BP A) are the lead 
agencies making decision for the two proposed projects through National Environmental 
Policy Act (NEP A) and State Environmental Policy Act (NEP A) environmental impact 
statements. In addition, BP A is consulting with the U.S. Fish and Wildlife Service (U SFW S) 
to ensure project compliance with the Endangered Species Act. 

During scoping for these proposed developments, concerns were raised regarding the 
potential for avian mortality associated with wind farm development. Collision with wind 
turbine blade, towers, guy wires, and transmission lines, and electrocution from power lines 
have been identified as sources of avian mortality, particularly raptors, at existing wind farm 
facilities. 

To address these concerns, an avian study was conducted at the site in accordance 
with an avian study plan and protocol developed, with input from a national avian task 
force, state agencies (Washington Department of Fish and Wildlife [WDFW]), and federal 
agencies (U SFW S). The study included four elements: ( 1) a winter raptor and waterfowl 
study, ( 2) spring migration and fall migration studies, ( 3) a s ummer resident study, and ( 4) a 
raptor breeding study. The study involved extensive field studies conducted by biologists 
experienced in identifying raptors and other birds. 
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AFFECfED ENVIRONMENT 

Special-Status Birds 

Consultations were held with the USFWS and WDFW to identify federal and state 
special-status species existing or potentially existing on and in the vicinity of the 
KENETECH and CARES project sites. The consultations were supplemented by a 
literature review and identification of habitat types on the project sites. From these sources, 
22 special-status bird species were identified as potentially being present on or in the vicinity 
of the sites being proposed for wind turbine development. These species are discussed in 
the following sections. 

Eight Special-Status Species Determined to be Significant Elements of the AtTected 
Environment 

Of the 22 special-status species evaluated as part of the avian studies, 8 were 
determined to be present in sufficient numbers or to have sufficient protection to be 
evaluated in detail: 

• peregrine falcon (federal and state endangered), 
• bald eagle (federal and state threatened), 
• golden eagle (state candidate), 
• Swainson's hawk (state candidate), 
• prairie falcon (state monitor), 
• turkey vulture (state monitor), 
• Lewis' woodpecker (state candidate), and 
• western bluebird (state candidate). 
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Fourteen Species Determined Not to be Significant Elements of the Affected Environment I 
Of the 22 special-status species that could potentially use or fly over the two project 

sites, 14 were determined to be present in such low numbers (in relation to their numbers I 
in commonly known use areas off the project sites) that they were not considered to be of 
special concern on the two proposed project sites. Seven of these 14 species (i.e., osprey, 

1 long-billed curlew, loggerhead shrike, sandhill crane, northern goshawk, ferruginous hawk, 
and ash-throated flycatcher) were infrequently observed on the project sites. The number 
of these species observed was sufficiently low to conclude that the projects would not pose 1 a significant risk to their local or regional distribution. 

The merlin, a special-status species, was not originally suspected to be present on the 

I project sites based upon agency consultations and literature and habitat review. However, 
one merlin was observed to be near the project sites during the field studies. This single 
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observation was not sufficient to conclude that merlins would be at risk at the local or 
regional level as a result of the two projects. 

The other six of the 14 species (i.e., western sage grouse, gray flycatcher, burrowing 
owl, grasshopper sparrow, bank swallow, and sage sparrow) were not observed on the project 
sites during the field studies. Although these species may be present in small numbers or 
occasionally pass through the site as a part of their natural movements, because there were 
no observations of them it was determined that the project sites were not important for the 
local or regional abundance or distribution of these species. 

Other Raptors 

Other raptors observed in or near the project sites (in order of frequency observed) 
included American kestrel, red-tailed hawk, northern harrier, .·sharp-shinned hawk, and 
Cooper's hawk. 

Waterfowl 

Waterfowl are abundant within the Columbia River and associated tributaries south 
of the project sites. One project concern was that waterfowl may cross areas proposed for 
turbine development on their way to and from feeding areas. However, field studies 
resulted in relatively few observations at either of the project sites ( 48 sightings during five 
observations). 

Other Birds 

Oak-woodlands at the sites provide habitat for a wide variety of song-birds, including 
dark-eyed junco, northern oriole, rufous-sided towhee, and Townsend's warbler. Common 
birds in more open areas include black-billed magpie, common raven, northern flicker, 
Brewer's black bird, Townsend's solitaire, and bam swallow. 

ENVIRONMENTAL CONSEQUENCES 

Five potential impacts on raptors and other birds were evaluated as part of this study: 
( 1) loss of habitat, ( 2) disturbance to foraging and breeding behavior, (3) electrocution, 
( 4) collision with overhead power lines, and (5) collision with wind turbines. Of these five 
potential impacts, collision with wind turbines developed as part of the two projects was 
determined to have the most potential for significant impacts on raptors and other birds. 
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Environmental Consequences of the KENETECH Project 

Habitat Loss 

Habitat loss would be limited in extent because the KENETECH project would be 
distributed at relatively low density across a wide area. Approximately 155 hectares 
( 3 8 2  acres) of habitat would be removed or disturbed during project construction, which 
involves less than 3% of the 5, 110-hectare ( 12,6 30-acre) project site. In addition, 
approximately 76% of this disturbance would occur within cultivated land or degraded 
rangeland, two habitat types that are very common in Klickitat County and the region. 

Disturbance 

Disturbance to foraging and breeding behavior of raptors and other birds would 
result from project-related human activity during construction, but post-construction 
activities would be relatively minor and would not significantly alter avian use. Most raptors 
would avoid active construction sites, but would continue to use other areas. Construction 
would occur near four red-tailed hawk nest sites and near one Swainson's hawk (a special
status species) nest site and could reduce productivity at some of these sites. Because 
raptors have been shown to become accustomed to the presence of wind turbines and 
associated facilities following wind farm construction, raptors and other birds are expected 
to continue to use lands on the project site after construction. 

Electrocution 

The applicant proposes raptor-protection measures on overhead power lines and 
poles, thereby minimizing the potential for electrocution. 

Collision with Overhead Powerlines 

Project features would not include guy wires, thereby eliminating the potential of 
collision with those wires. Overhead power lines would pose a risk to waterfowl, raptors, 
and other birds. However, because similar power lines are common in the vicinity of the 
project, collisions are not expected to significantly increase as a result of the project. 

Collision with Wind Turbines 

Collision with wind turbines was determined to have the most potential for significant 
impacts on raptors and other birds. Based on the avian mortality experienced at California 
wind f arms, development of wind turbines at the KENETECH site would result in avian 
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mortality. Although conditions at California wind farms differ in many ways from the 
proposed KENETECH project, these projects can provide a general indication about the 
expected magnitude of mortality. Based on the range of mortality estimates for wind farms 
in California (1.7 to 5.8 raptors per 100 turbines per year), mortality resulting from the 
KENETECH project could range from 6 to 20 raptors a year (KENETECH Windpower 
1994). 

Because of differences in behavior and abundance, different bird species would 
experience different levels of mortality in terms of intensity (i.e., actual number of bird 
mortalities) and in terms of context (i.e., number of bird mortalities relative to local and 
regional populations). 

Fonnal Consultation Under Endangered Species Act. Section 7 of the Endangered 
Species Act, 16 U.S.C. § 1536 and Section 402.14 of the Joint Regulations on Endangered 
Species, 50 CPR Part 402, require formal consultation between BPA and USFWS if BPA 
determines that an action may affect a listed species or its critical habitat. This technical 
report was prepared both to support BP A's and Klickitat County's joint NEP A/SEPA 
environmental impact statements for the KENETECH and CARES projects and to serve 
as a biological assessment under the Joint Regulations on Endangered Species. Because this 
report concludes that peregrine falcons and bald eagles are present in the project area, and 
may be affected by the projects, BP A should initiate formal consultation with USFWS, using 
this report as its biological assessment. 

Threatened and Endangered Species. Because peregrine falcon, an 
endangered species, and bald eagle, a threatened species, were found to use areas of the 
KENETECH site proposed for wind turbines, the project could result in mortality for these 
species. BP A is conducting formal consultation with the USFWS under Section 7 of the 
Endangered Species Act. This is discussed in more detail below in the Unresolved Issues 
section of this Executive Summary. 

Peregrine falcon were observed on the KENETECH project site, and one pair of 
peregrine falcons likely includes the site within its home range. The pair was observed to 
frequent the Rock Creek area, located approximately 8 kilometers (5 miles) from the 
eastern edge of the KENETECH site. Peregrine falcons are known to travel widely and 
often fly up to 10 miles from their nesting areas. The KENETECH site is located on the 
eastern edge of the peregrine falcon's current range in the Columbia River Gorge. There 
are up to seven pairs in the gorge area (not including the pair found near Rock Creek). 
Thus, although the likelihood of collision is relatively low based on the relatively few 
individuals in the area, the potential for mortality remains and a peregrine mortality could 
measurably reduce the Columbia River Gorge peregrine population. However, the 
population would likely remain viable. 

Bald eagles were observed to fly within areas proposed for wind turbines. Bald 
eagles traveling at dawn and dusk to and from night roosting areas were observed crossing 
the eastern portion of the site. Turbine strings that bald eagles could approach on their way 
to and from these night roosts would include strings Z, Y, AA, BB, and CC. While 
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construction activity at strings Z and Y may cause bald eagles to abandon a nearby roost 
site and therefore reduce their long-term vulnerability to collision, bald eagles would likely 
continue to cross the ridge to Luna Gulch. Luna Gulch is north of the KENETECH site, 
where between 2 and 4 bald eagles were determined to roost during winter field studies. 

Although bald eagles do not typically dive or fly erratically in pursuit of prey, a 
behavior believed to contribute to collisions, they were observed flying at altitudes that 
would put them at risk of colliding with wind turbines and some mortality could occur. 
Between 3 and 10 bald eagles were estimated to use the KENETECH/CARES project sites 
over the 1993-1994 winter. This number may increase to as many as 20 in some years. 

When viewed from a regional perspective, impacts on wintering bald eagles would 
be localized and would not likely affect overall populations in eastern Washington. Klickitat 
County has only a small percentage of bald eagle winter populations in Washington. In 
addition, the species has greatly recovered from previously low population levels, and the 
regional population is stable or increasing. Therefore, within a regional context, the 
project's effects on bald eagles would not pose a significant decline in regional breeding or 
wintering populations. 

Other Special-Status Species. Special-status species that would be most 
vulnerable to collision with turbines due to behavior and abundance factors include golden 
eagle, Swainson's hawk, and western bluebird. Golden eagle and Swainson's hawks would 
have low overall mortality levels, but high levels relative to local populations. Collision 
mortality could affect the low local breeding populations of these species. However, 
mortality would not be sufficient to affect regional distribution or abundance of these 
species because their regional populations are substantial enough to sustain local losses 
without significant effects on the overall population. Western bluebirds would have low 
overall mortality levels and low levels relative to local and regional populations. The 
potential impacts on local and regional populations of these species are summarized in 
Section 5 of this report. 

Other Raptors (Not Special-Status). Some raptors are common on the project site 
and display behaviors that make them vulnerable to collisions with wind turbines. Overall 
mortality on the project site would be the greatest for these species, but would be low in 
relation to the size of local and regional populations. Raptors in this category include red
tailed hawk, American kestrel, and rough-legged hawk. In the case of red-tailed hawk and 
American kestrel, which are year-around residents, local breeding populations would be 
reduced, but these reductions would not affect the regional distribution or abundance 
because the species are so common. In the case of the rough-legged hawk, which only 
winters on the project site, local wintering populations could be reduced. However, losses 
on breeding populations would be more disperse because these birds migrate from many 
different breeding areas. As with the red-tailed hawk and American kestrel, mortality of 
rough-legged hawks would not be at a level that would significantly affect regional 
distribution or abundance. 
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Environmental Consequences of the CARES Project 

Habitat Loss 

Approximately 42 hectares (95 acres) of habitat would be removed or disturbed 
during project construction, which involves about 9.7% of the 395-hectare (975-acre) project 
site. 

Disturbance 

Disturbance to foraging and breeding behavior of raptors and other birds would 
result from project-related human activity during construction, but post-construction 
activities would be relatively minor and would not significantly alter avian use. Most raptors 
would avoid active construction sites, but would continue to use other areas. Because 
raptors have been shown to become accustomed to the presence of wind turbines and 
associated facilities following wind farm construction, raptors and other birds are expected 
to continue to use lands on the project site after construction. 

Electrocution 

The applicant proposes raptor-protection measures on overhead power lines and 
poles, thereby minimizing the potential for electrocution. 

Collision with Overhead Powerlines and Guy Wires 

Project features would include overhead power lines and guy wires. These overhead 
power lines and guy wires would pose a risk to waterfowl, raptors, and other birds. 
Although similar power lines are common in the vicinity of the project and they are not 
expected to significantly increase power line collisions, the guy wires add an additional level 
of risk. 

Collision with Wind Turbines 

Collision with wind turbines was determined to have the most potential for significant 
impacts on raptors and other birds. Based on the avian mortality experienced at California 
wind farms, development of wind turbines at the CARES site would result in avian 
mortality. Although conditions at California wind farms differ in many ways from the 
proposed CARES project, these projects can provide a general indication about the expected 
magnitude of mortality. Based on the range of mortality estimates for wind farms in 
California (1.7 to 5.8 raptors per 100 turbines per year), mortality resulting from the CARES 
project could range from 2 to 6 rap tors a year (KENETECH Wind power 1994 ). 
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Because of differences in behavior and abundance, different bird species would 
experience different levels of mortality in terms of intensity (i.e., actual number of bird 
mortalities) and in terms of context (i.e., number of bird mortalities relative to local and 
regional populations). 

Formal Consultation Under Endangered Species Act. Section 7 of the Endangered 
Species Act, 16 U.S.C. § 1536 and Section 402.14 of the Joint Regulations on Endangered 
Species, 50 CFR Part 402, require formal consultation between BPA and USFWS if BPA 
determines that an action may affect a listed species or its critical habitat. This technical 
report was prepared both to support BP A's and Klickitat County's joint NEP A/SEP A 
environmental impact statements for the KENETECH and CARES projects and to serve 
as a biological assessment under the Joint Regulations on Endangered Species. Because this 
report concludes that peregrine falcons and bald eagles are present in the project area, and 
may be affected by the projects, BP A should initiate formal consultation with USFWS, using 
this report as its biological assessment. 

Threatened and Endangered Species. Peregrine falcons, an endangered 
species, and bald eagles, a threatened species, could use areas of the CARES site proposed 
for wind turbines and the project could result in mortality for this species. BPA is 
conducting formal consultation with the USFWS under Section 7 of the Endangered Species 
Act. This is discussed in more detail below in the Unresolved Issues section of this 
Executive Summary. 

Peregrine falcon were not observed on the CARES project site and the Rock Creek 
pair were located 19.3 kilometers (12 miles) away, too far away to regularly use the project 
site. Peregrine falcons are known to travel widely and often fly up to 10 miles from their 
nesting areas. The CARES site is located on the eastern edge of the peregrine falcon's 
current range in the Columbia River Gorge and up to seven pairs are known to exist in the 
gorge (not including the pair found near Rock Creek). Thus, although the likelihood of 
collision is relatively low based on the relatively few individuals in the area, the potential 
for mortality remains and a peregrine mortality could measurably reduce the Columbia 
River Gorge peregrine population. However, the population would likely remain viable. 

While bald eagles were not observed to fly within areas proposed for wind turbines, 
they are assumed to occasionally fly over the project site. Bald eagles traveling at dawn and 
dusk to and from night roosting areas located over 7 miles northeast of the project site. 
Between 3 and 10 bald eagles were estimated to use the KENETECH/CARES project sites 
over the 1993-1994 winter. This number may increase to as many as 20 in some years. 

When viewed from a regional perspective, impacts on wintering bald eagles would 
be localized and would not likely affect overall populations in eastern Washington. Klickitat 
County has only a small percentage of bald eagle winter populations in Washington. In 
addition, the species has greatly recovered from previously low population levels, and the 
regional population is stable or increasing. Therefore, within a regional context, the 
project's effects on bald eagles would not pose a significant decline in regional breeding or 
wintering populations. 
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Other Special-Status Species. Special-status species that would be most 
vulnerable to collision with turbines due to behavior and abundance factors include golden 
eagle, Swainson's hawk, and western bluebird. Golden eagle and Swainson's hawks would 
have low overall mortality levels, but high levels relative to local populations. Collision 
mortality could affect the low local breeding populations of these species. However, 
mortality would not be sufficient to affect regional distribution or abundance of these 
species because their regional populations are substantial enough to sustain local losses 
without significant effects on the overall population. Western bluebirds would have low 
overall mortality levels and low levels relative to local and regional populations. The 
potential impacts on local and regional populations of these species are summarized in 
Section 5 of this report. 

Other Raptors (Not Special-Status). Some raptors are common on the project site 
and display behaviors that make them vulnerable to collisions with wind turbines. Overall 
mortality on the project site would be the greatest for these species, but would be low in 
relation to the size of local and regional populations. Raptors in this category include red
tailed hawk, American kestrel, and rough-legged hawk. In the case of red-tailed hawk and 
American kestrel, which are year-around residents, local breeding populations would be 
reduced, but these reductions would not affect the regional distribution or abundance 
because the species are so common. In the case of the rough-legged hawk, which only 
winters on the project site, local wintering populations could be reduced. However, losses 
on breeding populations would be more disperse because these birds migrate from many 
different breeding areas. As with the red-tailed hawk and American kestrel, mortality of 
rough-legged hawks would not be at a level that would significantly affect regional 
distribution or abundance. 
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Section 1. Introduction 

An area in the Columbia Hills above the Columbia River in Klickitat County, 
Washington (Figure 1-1 ), is being considered for development of two wind power generation 
projects that could include the eventual placement of up to 436 wind turbines. The two 
projects include the 5,110-hectare (12,630-acre) KENETECH Washington WindplantTM 
Number 1 project, and the 395-hectare (975-acre) CARES Columbia Wind Farm # 1 project. 

During the environmental impact statement (EIS) scoping process for these proposed 
developments, concerns were raised regarding the potential for avian mortality associated 
with wind farm development. Collision with wind turbines, guy wires, and transmission lines, 
and electrocution on power poles have been identified as sources of avian mortality, 
particularly raptors, at existing wind power facilities (Winkelman 1985, McCrary et al. 1986, 
CEC 1989, BioSystems Analysis 1992). 

1.1 PURPOSE OF THE STUDY 

Klickitat County and the Bonneville Power Administration (BP A) are the lead 
agencies who will be issuing joint environmental impact statements for each of the two 
projects pursuant to the National Environmental Policy Act (NEPA) and State 
Environmental Policy Act (SEPA). The potential for birds to collide with turbine structures 
has been identified as a concern of the public, state agencies, and federal agencies. The 
greatest concern is for raptors, which may be more vulnerable to collisions than other birds 
(BioSystems Analysis 1992). 

This report serves as a technical reference to the draft environmental impact 
statement (DEIS), and support for BP A's biological assessment and Section 7 consultation 
with the U.S. Fish and Wildlife Service (USFWS). Section 7 of the Endangered Species Act 
requires federal agencies, including BPA, to consult with the USFWS on actions leading to 
activities that may affect listed threatened and endangered species. As a biological 
assessment, this report assesses whether or not the proposed projects are likely to adversely 
affect a listed threatened or endangered species. 

To address these concerns, BPA and Klickitat County retained Jones & Stokes 
Associates and R.W. Beck to conduct avian field studies in compliance with a study plan and 
protocol developed with input from state (WDFW and ODFW) and federal (USFWS) 
agencies and nationally recognized experts on raptors (Strickland pers. comm. 1994 and 
Nelson pers. comm. 1994). The intent of the studies was to provide the information needed 
to make informed decisions about potential impacts to avian resources from the proposed 
projects and to comply with the consultation requirements of the Endangered Species Act. 
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The avian study methods were designed to meet the following goals: ( 1) estimate 
impacts; (2) provide information for decisions under NEP A, SEP A, and the Endangered 
Species Act; (3) help identify alterations or refinements to project configurations that would 
reduce impacts on birds; and ( 4) provide a framework for ongoing monitoring studies of 
avian use and impacts should development of the projects be approved. 

As the first step toward meeting the above goals, the following key questions 
(objectives) were developed to provide guidance in conducting the avian studies. The 
answers to these questions, coupled with existing information on impacts from other wind 
farm developments, were used to estimate impacts and identify potential mitigation 
measures. 

General Use 

• What species of birds are present or potentially present within areas of potential 
turbine locations during winter, breeding, summer, and spring and fall migration 
periods? 

• How do these birds use the site (e.g., where do they occur and what habitats do 
they use)? 

• Does use of the area by specific species groups differ: (1) within specific 
portions of the project area, or {2) during certain seasons? 

• Are any species more likely to fly at critical altitudes (i.e., between 7.5 and 
58 meters [25 and 190 feet] where they are vulnerable to injury from turbines) 
{1) within specific portions of the study area, or (2) during certain seasons? 

Migration 

• To what degree do specific species of birds migrate through the area relative to 
other known migration corridors in the western United States? 

• Do migrating birds move through the study area in predictable patterns (e.g., at 
a specific altitude or using particular topographic features)? 

Threatened and Endangered Species 

• Do bald eagles or peregrine falcons forage, breed, rest, or travel near areas 
considered for wind turbine placement? 
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1.2 SITE WCATION 

The K.ENETECH Windpower Washington WindplantTM Number 1 and CARES 
Columbia Wind Farm # 1 sites are located in the Columbia Hills area of Klickitat County, 
in southcentral Washington, 9.6 kilometers (6 miles) southeast of Goldendale and east of 
U.S. Highway 97 (Figure 1-1). Specifically, the project sites are located south of Hoctor 
Road and north of State Route (SR) 14 and the Columbia River. The CARES project site 
is bordered on the north and west by the K.ENETECH project site. 

1.3 PROJECI' DESCRIPTION AND 
SITE DEVEWPMENT 

1.3.1 KENETECH Windpower Washington WindplantTM 

Number 1 Project 

The Washington WindplantTM Number 1 project is proposed by K.ENETECH 
Windpower, Inc. K.ENETECH would construct, own, and operate the facility. K.ENETECH 
has requested that BP A transmit electrical power from the proposed project over its 
transmission system to utilities purchasing the project's output. 

The K.ENETECH project includes the installation of approximately 345 wind turbines 
arranged in 39 distinct rows, or turbine strings. Turbines will have three-bladed rotors 
ranging from 33 to 39 meters (108 to 128 feet) in diameter, or 16.5 to 18 meters (54 to 
64 feet) in radius. The rotors are attached to a horizontal-axis generator, mounted at the 
top of a modified tubular steel tower, and operate upwind of the towers. The towers 
measure 24 to 36.6 meters (80 to 120 feet) tall, resulting in the blade rotating sweep 
reaching from about 7.5 to 55 meters (25 to 187 feet) above the ground. The first phase of 
the proposed project would produce 50 megawatts (MW) and the total project, if built, 
would produce 115 MW . 

Development within each turbine string would include turbines/rotors, tower 
structures and foundation pads, controls, small transformers, underground collection and 
communication lines, and an access road. Turbine strings would range in length from 
approximately 213 to 2,316 meters (700 to 7,600 feet) (Figure 1-2). Construction of turbine 
strings and new secondary access roads would temporarily disturb about 98 hectares (243 
acres) (assuming a 100-foot-wide construction corridor) and would permanently occupy 33 
hectares (82 acres). Following construction, new primary access roads would occupy 24 
hectares (58 acres) and upgraded access roads would occupy 7 hectares {18 acres). 

Each turbine string would interconnect to a new 34.5 kilovolt (kV) transmission line, 
24.7 kilometers (15.3 miles) long. The line would generally run east-west across the central 
portion of the site. Construction of the transmission line would temporarily disturb about 

Avian Use of Proposed Wuul Farm Siles 
Klickitat Cowuy, Washington 1-3 

Section 1. Introduction 
li11U4a1J 31, 1995 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



� 

'P -: . 
- . �q,; o i: I ! � 1 �----�·-··-·-·· 

"§ I "" � ' ··--·· -··· ·· � 

0 ' ,.. : 
- --· - ···-�·-·· -·-

(3 
1 · · · - - -···-· · -.B-�· · ···· · · · · - - · · · · - - ·  

.., 

: 

-: 
--�·- --· ..... ·--· -r·· .... .. 

': � :; • � 

w 
c.l;l 

33 

4 

, "'a • oc � i -a. � ' . 
. 

, _.., •;,r o l ''d I ; .. . .. z .... . . 

., 
·.) 

·······--# 

2-

:3.6 

Figure 1 -2 
Proposed Site Development of the 

Kenetech and Cares Projects 
"" CQ ! � : w l w 
.,- ,... : �o ) I 

• ' 
i at: tl:i: l .. �- .............. !- - · ·  · - - - � - - · - ··-·· .. ... ' 

. 

··- ··----�-----------------�-----·-·-·--------.---·-······ . ··-···· ···-··t·- ··--- ··-·--·-··-
. 

······---, � I ;;: , 
: 

, : : .- I  , i f I ftl ; 

· Kenetech 
• 36 ' prl'\la,..+ 

, 
- ..!  - ... , 

�} i' I 

. .. � ! - -g ... 
i = = ... .... , -

7 ,. ,. 8 " ; , @ -� •11 • 1 2  "i g . , l ... -;., ' -

I 

- ... ,. 

1 8  
1 6  

:�?6 

Approximate Scale 

1 inch = 1 mile 

Key 
Roads & Highways - paved 

Roads - unpaved 

Transmission Corridor 

Natural Gas Pipeline 

Project Boundary 

Substations 

N 

Communication Towers/Microwave Stations 

Meteorological Towers • 

Turbine Strings 

Proposed Transmission Line 

l ·t 

-

1 
• 

---- @ 
- - - -

m Jones & Stokes Associates, Inc. 



- - - - - - - - - - - - - - - - - - -



,.....---------------------------- --------------

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

17 hectares (42 acres). The transmission line would permanently occupy about 14 hectares 
(34 acres). The transmission line would connect to a new substation located onsite, where 
power voltage would be increased to 230-k V prior to interconnection with the BP A Midway
Big Eddy transmission line. The project substation would occupy less than 0.5 hectare (less 
than 1 acre). Overhead powerlines would be constructed to meet standard raptor protection 
standards. 

Project site development would also entail installing meteorological towers and 
developing an onsite maintenance facility. Temporary laydown areas, disturbing 4 hectares 
(10 acres), for construction equipment and materials would also be required. 

The total amount of land that would be disturbed during construction is about 
155 hectares (383 acres). After restoration of temporarily disturbed areas, project features 
would permanently occupy about 79 hectares (193 acres). Less than 3 acres would be 
impervious surface. 

1.3.2 CARES Columbia Wind Farm #1 Project 

The Columbia Wind Farm #1 project is proposed by Conservation and Renewable 
Energy System (CARES) and Flo Wind, Inc. CARES is a consortium of eight Washington 
state public utility districts, and Flo Wind is a wind energy developer. CARES would be the 
project owner and utility sponsor. As a contractor to CARES, Flo Wind would assist in 
project development and initial project operations. BP A would purchase up to 25 MW of 
electricity generated by the project and would provide the financial guarantee for bond 
financing. 

The CARES project would be composed of 91  AWT-26 wind turbines generating 25 
MW of electricity at any one time (an annual average of 7 MW). The CARES project site 
is 395 hectares (975 acres) located in the Columbia Hills, north of the Columbia River 
about 10.5 kilometers (6.5 miles) south of Goldendale in Klickitat County. The site is 
currently used as rangeland, with a radio facility located at the apex of Juniper Point. 

The CARES project AWf-26 wind turbines are each rated at 275 kilowatts and 
generally operate in winds between 21 and 89 kilometers per hour (13 and 55 miles per 
hour). The turbines would be arranged in . 11 rows (i.e., turbine strings) in a general 
southwest to northeast configuration. The turbines have two-bladed rotors that are 26.2 
meters (86 feet) in diameter, or 13.1 meters (43 feet) in radius. The rotors are attached to 
a horizontal-axis generator, mounted at the top of a tubular tower, and operate downwind 
of the towers. The tubular towers measure approximately 43 meters {140 feet) tall and 0.9 
meter (3 feet) in diameter, resulting in the blade rotating sweep reaching from about 30 to 
56 meters (98 to 184 feet) above the ground. The tubular towers are designed to be 
anchored with guy wires. 
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The project would also include associated power collection and transmission lines, 
transformers, electrical substation, operations building, and access roads. The power 
collection and transmission system would consist of approximately 3,962 meters {13,000 feet) 
of underground trench, 5.6 kilometers (3.5 miles) of overhead 24-kV line, and 4 kilometers 
(2.5 miles) of overhead 115-kV line. About 4 miles of lateral roads would be built to access 
each of the turbine strings. An estimated 20 hectares (50 acres) of land would be 
temporarily disturbed during construction of the turbine strings and new secondary /lateral 
roads and 5.4 hectares {13 acres) would be disturbed permanently during operation. 
Approximately 2.4 kilometers {1.5 miles) of the 115-kV line would extend offsite to connect 
with an existing Klickitat County Public Utility District #1 transmission line, which then 
connects to BPA's Goldendale substation. The construction of the 24-kV and 115-kV 
transmission lines would temporarily disturb 4 hectares {10 acres) and permanently disturb 
3.1 hectares (8 acres). All overhead transmission lines would be built to meet or exceed 
appropriate raptor protection standards. 

Each turbine string would be served by an access road, and the existing jeep trail 
would be made into an engineered main access road. The main access road would be 
comprised of 8 kilometers (5 miles) of upgraded existing road. The upgraded main access 
road would temporarily disturb 11 hectares (28 acres) of land during construction and 
permanently disturb 10 hectares (25 acres) of land during operation. 

Additional project features include the electrical substation, maintenance building, 
and construction staging area. Construction of the electrical substation would temporarily 
and permanently disturb 0.5 hectare {1 acre) of land. The maintenance building would 
temporarily and permanently disturb 0.4 hectare (1 acre). The construction staging area 
would temporarily disturb 2 hectares (5 acres). 

The total amount of land that would be disturbed during construction is about 42 
hectares (95 acres). After restoration of temporarily disturbed areas, project features would 
permanently occupy about 19.4 hectares (48 acres). 

1.4 CONSULTATION UNDER THE ENDANGERED SPECIES ACT 

Telephone communications and meetings have been held with representatives of the 
USFWS and the Washington Department of Fish and Wildlife (WDFW) to obtain input on 
the field studies to be conducted and regarding compliance with Section 7 of the 
Endangered Species Act. Initial input was received from the USFWS on February 15, 1994 
(Bush pers. comm.) and from the WDFW on February 1 and 11, 1994 {Anderson pers. 
comm.). Based upon USFWS and WDFW agency input and scoping comments, a detailed 
avian study plan and protocol was prepared by Jones & Stokes Associates in March and 
April. Follow-up meetings were then held with the USFWS on March 10, 1994, and the 
WDFW on March 8, 1994 to discuss the avian study plan and protocol. The plan and 
protocol was followed during the surveys conducted from April through October 1994. 
Meetings were held again with the USFWS on December 14, 1994, and with the WDFW 
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on November 28 to update them on the status of the field studies and the preliminary 
results of the data analysis. This technical report will be submitted by BP A to the USFWS 
as a biological assessment. Additional winter raptor field studies are being conducted in 
December 1994, and the information will be transmitted to the USFWS as an addendum 
letter. Under Section 7 of the Endangered Species Act, the USFWS is responsible for 
issuing a biological opinion within 90 days if a request for formal consultation is made. 

1.5 OVERVIEW OF AVIAN MORTAL11Y AT WIND FARMS 

Human-made structures, including transmission towers, buildings, and utility lines, 
have been identified as a source of avian mortality for decades (Coues 1876, Aronoff 1949, 
Alsop and Wallace 1969, Avery et al. 1980). Migrating birds, in particular, appear to be the 
most vulnerable to collision with tall structures at night and during inclement weather 
(Aronoff 1949, Cochran and Graber 1958, Weir 1977). 

During the 1970s and early 1980s, research focused on waterfowl collisions with 
transmission lines and electrocution of raptors on electrical utility poles (Krapu 1974, James 
and Haak 1979, Benson 1980). The level of waterfowl and raptor mortality has been 
successfully reduced by siting transmission line corridors to avoid crossing important 
waterfowl travel corridors (Beaulaurier 1981), installing raptor protection devices on utility 
poles, and providing adequate spacing between conductors (Olendorff et al. 1981). 

Wind energy exploration and development for utility-scale power generation began 
during the 1970s. Single wind turbines or small groups of turbines were constructed in 
various locations, particularly along the Pacific Coast, to assess the potential and feasibility 
of generating and marketing wind-produced electrical energy. During the 1970s and 1980s, 
large multi-turbine facilities, or wind farms, were constructed in areas identified as wind 
resource areas (WRAs) in California. 

The potential for avian mortality at wind farms was suggested relatively early in the 
development of wind energy technology (Rogers et al. 1977). During the 1980s, several 
projects were initiated to study the potential for collision with wind turbine generators at 
one or several turbines (Byrne 1983, Karlsson 1983, Moller and Poulsen 1984). 

Most of the recent work on avian mortality at wind farms has occurred at WRAs in 
California. Systematic data collection began in 1985 at the San Gorgonio WRA in Southern 
California (McCrary et al. 1985). In 1989, a staff report by the California Energy 
Commission (CEC) concluded that rows of large wind turbine generators and unprotected 
utility poles are a mortality hazard to breeding and wintering raptors in certain WRAs 
(CEC 1989). This conclusion was reached by compiling and analyzing existing data from 
wind farm operators, resource agencies, and others. The report also concluded that further 
study was necessary to assess the extent of the problem and to investigate solutions. 
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As a result, the CEC funded a study to investigate raptor mortality in the Altamont I WRA in Central California (BioSystems Analysis 1992). Howell and Noone (1992) also 
conducted postconstruction monitoring studies at a KENETECH (formerly U.S. Wind power) 

1 facility in the Solano WRA. Both of these studies, as well as an independent multi-year 
study begun by KENETECH in 1989 in the Altamont WRA, have provided data on actual 
collision mortality, mortality potential, and limited information on cause of mortality as it 

1 relates to bird behavior. 

Additional proposed wind resource development in the Solano WRA has also 1 resulted in several preconstruction monitoring studies of waterfowl and raptor use of 
proposed wind farm development sites (BioSystems Analysis 1987a, 1987b; Jones & Stokes 
Associates 1987; Howell and DiDonato 1988; Howell and Noone 1993). These studies have 

I provided data on avian abundance, habitat use, and movements in the proposed wind farm 
sites. 

A more detailed discussion of these studies and findings is provided in Section 5.2. I 
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Section 2. Environmental Setting 

2.1 OVERVIEW 

The project sites are located along the Columbia Gorge region of south-central 
Washington. The primary feature defining the area is a steep ridge, 21 kilometers (13 
miles) long, that rises abruptly 900 vertical meters (2,800 feet) above (north of) the 
Columbia River. The ridge consists of a mostly continuous, southeast-facing steep slope 
composed primarily of grassland with occasional basalt outcroppings and cliffs. Grassland 
habitat in the Columbia Hills ranges from areas which have been heavily grazed and are 
dominated by non-active invasive weeds, such as cheatgrass (rangeland), to areas which are 
relatively undisturbed and contain predominantly native grasses and shrubs (shrub-steppe 
habitat). This slope separates the Columbia River to the south from the Goldendale 
Plateau to the north. The Goldendale Plateau begins at the top of the ridge and slopes 
gently downward to the north, toward Goldendale. The eastern and western ends of the 
ridge transition into more rounded loess hills (loess consists of silt-loam soils). 

2.1.1 Overview of Study Area 

Two study areas were defined to conduct the field studies and impact analysis. The 
first one is the greater study area, comprised of a 10-mile radius surrounding the project 
sites and the focus of the nesting/breeding survey. The second study area includes the 
project sites (Figure 2-1) and lands within approximately 1 kilometer (0.6 mile) of potential 
wind turbine and collection line locations. This !-kilometer distance was established to 
focus on avian use near potential turbine and collection line locations, the area in which 
birds would be at risk of collisions with project structures. The project sites consist of five 
areas containing similar topography, vegetation, land use, and other habitat features 
(Figure 2-2). These areas are called study units in this report (see Section 3, Study 
Methods, for more explanation on how field studies were conducted in these study units). 

The five study units are defined as follows: 

1. Western hills. This unit includes the steep, rounded hills located on the western 
quarter of the primary study area. The primary unit contains primarily grassland 
and some riparian habitat. 

2. Eastern hills. This unit includes the steep, rounded hills located on the eastern 
quarter of the primary study area. The unit contains mostly grassland 
interspersed with a few parcels of cropland and some woodland. 
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3. Ridge top. This unit includes lands within 0.5 kilometer (0.3 mile) north of the 
ridge line, where the ridge face peaks and begins to gently slope downward to 
the north. The unit contains grassland along rolling topography connecting the 
various points (e.g., Juniper and Oauson) along the ridge top. These points are 
separated by shallow gaps (also known as saddles). 

4. Ridge face. This unit includes the face of the ridge that dominates the study 
area. The ridge is composed of the steep, south-facing slopes and cliffs situated 
on the southern edge of the study area (between the western hills and eastern 
hills study units). This study unit begins approximately 1 kilometer (0.6 mile) 
west of Juniper Point and continues about 13 kilometers (8 miles) east. The 
ridge is paralleled by State Route (SR) 14 and the Columbia River to the south. 
About 0.5 kilometer (0.3 mile) of gently sloping hills separates the road from the 
ridge face, which rises from the valley floor approximately 900 meters (2,800 
feet) over about 1 kilometer (0.6 mile) horizontal distance. The unit contains 
mostly grazed grassland intermixed with patches of juniper and a few patches of 
pine and oak/pine woodland. 

5. Northern plateau. This unit includes lands beginning 0.5 kilometer (0.3 mile) 
north of the ridge line and continuing north to the northern limit of the study 
area. The unit contains grassland and oak/pine woodland in the southern 
portion and agricultural lands (mostly pasture) and some juniper woodland in the 
northern portion. 

2.2 BUILT ENVIRONMENT 

The project sites and vicinity have been altered by human developments and 
activities. Two major developments in the area include the John Day Dam and the nearby 
Columbia Aluminum Plant. The John Day Dam has raised water levels and contributed to 
human activity in the area, and the industrial Columbia Aluminum Plant adds to the overall 
development in the area. A railroad line also runs along the Columbia River. Electrical 
transmission lines traverse the sites and surrounding area, the largest being the BP A 
Midway-Big Eddy 230-kV line. 

Agricultural practices have shaped the sites' vegetation communities. Arable lands 
have been converted to nonirrigated cropland or pastures, and much of the nonarable land 
has been heavily grazed. 

The transportation network includes highways on both sides of the Columbia River 
and on the western edge of the study area, and paved and unpaved roads traversing most 
of the area. Single-family, ranch, and farm homes are dispersed throughout the more level 
portions of the landscape. Most residences are present along the northern portion of the 
study area (along Hoctor Road). 
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2.2.1 KENETECH Site 

A number of existing utility corridors traverse portions of the KENETECH site. Two 
BPA high-voltage transmission lines are partially located on project lands: the 230-kV 
Midway-Big Eddy line crosses the northwestern comer of the KENETECH site, and the 
500-kV Hanford-John Day line passes through the far eastern portion of the KENETECH 
site. A 115-kV Klickitat County PUD transmission line crosses the western portion of the 
KENETECH site enroute from John Day Dam to Goldendale. A natural-gas pipeline runs 
east-west just south of Hoctor Road and passes through the northern portion of the 
KENETECH site. Numerous smaller distribution lines are present throughout the 
KENETECH site, including those along Hoctor Road and other areas. 

2.2.2 CARES Site 

At the CARES site, several communication towers and microwave stations are 
present at the peak of Juniper Point. An unpaved road traverses the site from Hoctor Road 
to the communication tower area. There is another jeep trail that runs east-west through 
the site. A natural-gas pipeline, the same one also traversing the KENETECH site, runs 
north-south through the western portion of the site. The site apparently has been grazed 
less intensively than other areas, and several native plant communities are present (see 
Jones & Stokes Associates 1994). 

2.3 VEGETATION COMMUNITIES 

General topography and vegetation in the vicinity include basalt terraces, mixed 
grassland, and patches of cottonwoods along the river; a mix of grassland, juniper patches, 
talus, and basalt outcrops along the steep ridge face; grassland mixed with juniper patches 
along the ridge top; oak/pine woodlands within shallow draws north of the ridge; and 
relatively flat cropland and pasture situated to the north. Some grain and forage cropland 
is present in the eastern portion of the study area. Much of the area is extensively grazed. 
Table 2-1 summarizes the major plant communities identified in the study area, and 
Figure 2-3 illustrates their distribution. 

2.3.1 KENETECH Site 

The KENETECH project site contains the more rounded hills present on the eastern 
and western thirds of the study area. These hills are predominantly grasslands that have 
been heavily grazed and contain a mix of mostly non-native annual grasses (predominantly 
cheatgrass) and some native grass species. Gray rabbitbrush occurs in a patchy distribution. 
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Table 2-1. Summary of Vegetative Communities Oassified on the KBNETECH and 
CARES Project Sites, Klickitat County, Washington 

Approximate Approximate 
Vegetative Percentage of Percentage of 
Community General Description General Location Dominant Plants Kenetech Site CARES Site 

Oak and oak-pine stands Patches of oak and mixed oak Draws located north of ridgeline Oregon white oak, Oregon white 11 < 1  
and pine oak-ponderosa pine, western 

juniper, Idaho fescue, and 
Douglas-fu 

Cultivated or recently cultivated Currently cultivated and recently Northern portion of study area Wheat grass 18 0 
land abandoned farmland, including 

Consetvation Reserve Program 
(CRP) areas 

Rangeland Degraded grasslands and Eastern and western loess hills Cheatgrass and gray rabbitbrush >62 16 
improved pasture along and below ridgeline 

Juniper woodland Open areas of grassland inter- Central portion of study area Western juniper, bluebunch 1 0 
spersed with 3-6 meter junipers along and south of ridgeline wheatgrass, cheatgrass, and other 

weedy grasses and forbs 

Native shrub-steppe communities Grasslands or shrub-steppe Scattered patches along ridge Bluebunch wheatgrass, Idaho s 49 
composed of mostly native top fescue, Douglas buckwheat, 
species Sandberg's bluegrass, northern 

buckwheat, thyme-ICIMCI buck-
wheat, stiff sagebrush, bottle-
brush squirreltail, gray rabbit· 
brush, western yarrow, wild 
buckwheats, and desert-parsley 

Wetlands Very degraded excavated stock- Isolated ponds north of ridgeline Willows, common cattail, western < 1  0 
ponds heavily used by livestock; servicebeny, and chokecheny 
many are entirely devoid of 
vegetation 

Riparian Many are eroded and low in Mostly in valley bottom in Oregon white oak and black < 1  0 
vegetation cover because of southwestern portion of study cottonwood 
heavy livestock use area 

Mixed rangeland Basalt outcrops and native Steep slopes and cliffs located Western juniper, mixed grasses 1 34 
shrub-steppe communities north of the ridge line 

- - - - - - - - - - - - - - - - - - -
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Three areas situated in draws north of the ridge line contain the majority of oak and 
oak/pine woodlands. One area is located about 1 kilometer (0.6 mile) northwest of Juniper 
Point Gust north of the CARES site), one is located about 2 kilometers (1.2 miles) northeast 
of Juniper Point, and one is located in the northeast portion of the study area. Smaller 
patches of oak and pine woodlands are also present south of the ridge line in steep canyons. 

The most northern portion of the KENETECH site is predominantly agricultural 
lands. Nonirrigated cropland and pasture are common along Hoctor Road, which runs east
west and generally forms the northern limits of the site. Croplands are also present in the 
central portion of the site. 

2.3.2 CARES Site 

The CARES project site is located approximately one-third of the way from the 
western edge of the study area. It contains Juniper Point, which is a prominent feature of 
the ridge. Juniper Point drops off steeply to a formation of basalt cliffs and outcrops 
interspersed with steep slopes containing mixed grasses and junipers. Extensive talus 
formations are present at the base of this slope. The area west of Juniper Point (which is 
where most turbine strings would be located) contains a mix of native grasslands and, at the 
northernmost edges, developed pasture and oak woodlands. 

2.4 GENERAL CLIMATIC CONDITIONS 

The Columbia Hills area is located in the Central Basin climatic region, which is 
known for low precipitation and generally cold winters and hot summers. Typical January 
temperatures are a low of -7°C (20°F) and a high of 2°C (36°F). Typical July temperatures 
are a low of l3°C (56°F) and a high of 29°C (84°F). Snow is relatively common during the 
winter months; however, accumulations are usually slight. Winds are predominantly from 
the west at Goodnoe Hills and the west-northwest at Juniper Point and range from a few 
kilometers per hour to over 50 kilometers per hour (30 miles per hour). 

Winds typically blow eastward up the Columbia Gorge and parallel to the ridge face 
that defines the study area. The ridge creates complexities in the wind flow over the area, 
and winds are occasionally deflected by the ridge. This deflection can form downdrafts 
flowing down the ridge and updrafts flowing up the ridge and over the top of the ridge. 
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2.5 EXISTING KNOWLEDGE OF AVIAN RESOURCES 

This section provides the background information necessary to understand the field 
results presented later in this report. This section does not discuss the results of surveys that 
were conducted as part of this study. Rather, it includes general information on the types 
of species present in the area, their habitat associations and behavior, and the status of 
species in terms of regulations and other considerations. 

The information provided here has been gathered from several sources, including 
state biologists and information contained in the Washington Department of Fish and 
Wildlife (WDFW) Priority Habitats and Species Database (which lists known locations of 
species and habitats that are a management priority of the WDFW). 

This section also summarizes avian habitat associations and behavior patterns from 
the scientific literature (e.g., Heintzelman 1986, Johnsgard 1990, Alerstam 1990, Kerlinger 
1989, Reynolds et al. 1992, and numerous scientific articles in journals such as Raptor 
Research, Condor, Northwestern Naturalist, Journal of Field Ornithology, and Journal of 
Wildlife Management). 

2.5.1 Special-Status Species 

Some of the species that occur in the study areas are considered special-status 
species. These are species that are afforded some level of regulatory protection or advisory 
management by state or federal resource agencies because of declining population levels. 

Federally Usted Species 

For these projects, the Endangered Species Act (16 USC 1531 et seq.; PL 97-304) is 
administered by BPA (the "action agency'') and the U.S. Fish and Wildlife Service (USFWS, 
the "consulted agency"). The USFWS lists certain wildlife species under three different 
categories. Threatened and endangered species (''T &E") are protected from harm through 
various sections of the Endangered Species Act (ESA), including the Section 7 consultation 
process described below. Endangered species are considered in danger of extinction 
throughout all or a significant portion of its range. Threatened species are considered likely 
to become endangered within the foreseeable future without active management. Candidate 
species are listed as an advance notice to federal agencies of species which may be proposed 
and listed in the future as T &E (except for Category 3 which are no longer being considered 
for listing). 

Section 7 of the ESA requires federal agencies, including the BP A, to consult with 
the USFWS on actions leading to activities that may affect listed T &E species. In this case, 
the BPA is obligated to provide the USFWS with the best available scientific and 
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commercial information regarding the potential impacts of the CARES and KENETECH 
projects on the listed T&E species using the project areas and their critical habitat, if any. 
This report has been prepared to support the BP A's "biological assessment" of whether or 
not the CARES and KENETECH projects are likely to adversely affect a listed T&E 
species. Should the biological assessment conclude that bald eagles and peregrine falcons 
may be adversely affected by collision with wind turbines in the project areas, formal 
consultation with the USFWS is required. 

In formal consultations, the USFWS reviews the biological assessment and issues a 
biological opinion whether or not the projects would jeopardize the continued existence of 
the species or destroy or adversely modify its critical habitat. H the biological opinion 
concludes that the species would be jeopardized by the projects, USFWS shall suggest 
reasonable and prudent alternatives that BP A can take to avoid jeopardy. If the biological 
opinion indicates that the species will not be jeopardized, or if USFWS offers reasonable 
and prudent alternatives to avoid jeopardy, the USFWS could issue an "incidental take 
statement" that details the reasonable and prudent measures necessary to minimize take, 
which are typically minor alterations to a project. 

Peregrine falcons, an endangered species, and bald eagles, a threatened species, are 
present in the Columbia Gorge region of Oregon and Washington. These species are 
discussed in greater detail below. 

Federal Candidate Species 

There are three categories of candidate species: Category 1 is those for which the 
USFWS has substantial evidence to support listing; Category 2 is those for which conclusive 
evidence is lacking; and Category 3 is those which are no longer being considered for listing. 

Species that are listed or candidates for listing as federally threatened or endangered 
are listed in Table 2-2 along with their status, distribution, and habitat associations. 

State-Listed or State Species of Concern 

Several species that potentially occur within the study area are on lists prepared by 
Oregon or Washington wildlife agencies. These lists are generally intended to define 
management priorities and to provide an early warning system that may prevent some 
species from becoming threatened, endangered, or extinct in the two states. Table 2-3 
presents the state-listed species that potentially occur in the study area. 

At the state level in Washington, state-listed animal species are not specifically 
protected by regulations, but may be protected in appropriate cases under SEPA The 
Washington state list is advisory only and is intended to help focus conservation efforts on 
those species most in need of special consideration. 
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- - - - - - - - - - - - - -

Table 2-2. Species Listed under the Endangered Species Act, Including Candidates for Listing, 
KENETECH and CARES Project Sites and VICinity, Klickitat County, Washington 

Species 

Peregrine falcon 
(Falco peregrinus) 

Bald eagle 
(Holiautus Jeucocepholus) 

Black tern (chlidonias nip-) 

Western sage grouse 
( Centrocerus urophosiamls phaios) 

Northern goshawk 
(Accpiter gentili.s) 

Long-billed curlew 
(Numenius americanus) 

Ferruginous hawk 
(Buteo regalis) 

• Status explanations: 

Federal 
Stat usA 

B 

T 

C2 
C2 

C2 

C2 

C3 

Regional Distn"bution 

Throughout Washington and Oregon, 
although most occur in the Columbia 
Gorge and coastal regions of Oregon and 
Washington 

Associated with major river systems of 
Washington and Oregon 

British Columbia to Central California 

Sagebrush areas of eastern Washington and 
Oregon 

Forested areas of Washington and Oregon 

Columbia Basin region of Oregon and 
Washington 

Southeastern Columbia Basin, not known 
to breed in Klickitat County 

B • listed as endangered under the federal Endangered Species Act. 

T • listed as threatened under the federal Endangered Species Act. 

Potential for Using 
Study Area 

Occasional travel and foraging, po&Sl"ble 
nesting 

Foraging on slopes, roosting in pine forest 
types 

Potential rare migrant 

Possible along river and in riparian draws 

Possible migrant 

Potential breeding and migrant 

Potential migrant 

- - - -

Habitat Associationb 

<liffs, large concentrations of Docking 
birds, especially waterfowl or rock dove 

Water, ponderosa pine forest, rangeland 

Marshes and shaDow ponds 

Sagebrush 

Mature forest types 

Annual grasslands 

Arid grasslands with level or rolling terrain 
(avoid high elevations) 

-

C2 '"' Category 2 candidate for federal listing. Category 2 includes species for which the USFWS has some biological information indicating that listing may be appropriate, but for which further 
biological research and field study arc usually needed to clarify the most appropriate status. Category 2 species arc not necessarily less rare, threatened, or endangered than Category 1 
species or listed species; the distinction relates to the amount of data available and is therefore administrative, not biologicaL 

C3 • no longer a candidate for federal listing. Category 3 species have been dropped from the candidate list,bccausc they arc extinct (C3a), taxonomicaUy invalid or do not meet the USFWS 
definition of a "species" (C3b), or arc too widespread or arc not threatened at this time (C3c). 

- • not listed. 

b Source: Rodrick and Milner 1991, MarshaU et at. 1992, Frederick pcrs. comm. 



Species 

Lewis' woodpecker 
(Melanerpes lewis) 

Swainson's hawk 
(Buteo swainsom} 

Western bluebird 
(Stalia mexicana) 

Bank swallow 
(Riparia riparia) 

Grasshopper sparrow 
(Ammodramus savannarum) 

Burrowing owl 
(Speotyto cunicularia) 

Golden eagle 
(Aquila chrysaetos) 

Prairie falcon 
(Falco mexicanus) 

Sandhill crane 
( Grus canadensis) 

Gray flycatcher 
(Empidonax wrightil) 

Ash-throated flycatcher 
(Myiarchus cinerasens) 

- - - - -

Table 2-3. State-Listed Species (with No Status under the Endangered Species Act), 
Kenetech and CARES Project Sites and Vicinity, Klickitat County, Washington 

-

Oregon 
Status 

Critical 

Vulnerable 

Vulnerable 

Undetermined 

Undetermined 

Critical 

--

--

--

--

--

- -

Washington 
Status 

Candidate 

Candidate 

Candidate 

--

Monitor 

Candidate 

Candidate 

Monitor 

Endangered 

Monitor 

Monitor 

- -

Habitat Association• 

Oak and pine woodlands 

Open areas, agricultural lands 

Clearings, old farms, fields, pastures, burned 
areas with snags 

Open ground or water; nests near water in 
recently cut banks 

Grasslands with or without shrubs 

Sagebrush steppe, grasslands, pastures, and 
roadsides where vegetation is sparse and 
terrain level 

Areas isolated from human disturbance in 
open grassland; nests on cliffs or in large 
trees 

Arid lands and open grasslands 

Extensive open areas providing good visibil-
ity, including grain fields, meadows, large 
marshes, and shallow ponds; nests in large 
shallow-water marshes 

Dry coniferous forests 

Open grassland and riparian 

- - - - -

Suitable Suitable 
Habitat at Habitat at 

Kenetech Site? CARES Site? 

Yes Yes 

Yes Marginal 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Marginal Marginal 

Yes Marginal 

Yes Possible 

- - - -



- - - - - - - - - - - - - - - - - - -

Species 

Loggerhead shrike 
(Lanius ludovicianus) 

Turkey wlture 

Osprey 
(Pandion haliaetus) 

Merriam's turkey 

Sage sparrow 

-- = not listed. 

Oregon 
Status 

--

--

--

--

--

Table 2-3. Continued 

Washington 
Status 

Monitor 

Monitor 

Monitor 

Priority 
(game status) 

Monitor 

Habitat Association• 

Shrubland for nesting, open areas for 
foraging 

Open, usually arid areas, nests on cliffs 

Closely associated with fish-bearing waters, 
nests in large trees 

Ponderosa pine and white oak 

Sagebrush steppe 

• Sources: Rodrick and Milner 1991, Marshall et al. 1992, Dames & Moore 1993, Carey pers. comm., ODFW 1993, WDFW 1993. 

Suitable Suitable 
Habitat at Habitat at 

Kenetech Site? CARES Site? 

Possible Possible 

Yes Yes 

Possible No 

Yes Yes 

Yes No 



I 

In Oregon, the state's Endangered Species Rules (OAR 635-100-105) apply to actions I taken by agencies of Oregon or any action taken on state owned lands. It does not apply 
to the two projects involved in this study. As in Washington, state-listed species in Oregon 

1 carry no regulatory requirements but are intended to advise landowners and others of the 
declining populations of those species. 

2.5.2 General Avian Communities 

Rap tors 

Raptors are a primary focus of this study because they have been found to be more 
susceptible to collisions with wind turbines than are other types of birds (BioSystems 
Analysis 1992). This susceptibility is due primarily to their flight and foraging behaviors. 
Both the KENETECH and CARES sites provide habitat for several species of raptor. 
Table 2-4 lists those raptors known or believed to be present in the study area, based on 
consultations with ODFW and WDFW, on preliminary studies conducted at the project site 
(Dames & Moore 1993) and on range and habitat information provided in the literature. 

Waterfowl 

The Columbia River and associated tributaries south of the study area provide the 
most suitable waterfowl habitat in the vicinity. Waterfowl breed along the river, and about 
6,000 ducks and geese winter near the mouth of the John Day River (Annear in Dames & 
Moore 1993). While waterfowl use is most concentrated along the Columbia River, 
waterfowl have been reported to feed in croplands similar to those in the north plateau 
study unit (Dames & Moore 1993). This behavior is most likely to occur during 
nonbreeding periods, especially during the fall and winter. In late fall, large flocks of 
Canada geese and various species of ducks fly through the Columbia River corridor. Their 
movements are mostly restricted to the river itself, but waterfowl can move great distances 
relatively easily and are likely to take advantage of foraging opportunities located away from 
the river. The Klickitat County Long Range Resources Plan identifies the waterfowl are 
abundant along the Columbia River and that they often forage in croplands located north 
of the river in Klickitat County. 

Other Common Birds 

Several species of birds occur in the study area. Some species of medium- to large
sized birds are common throughout the study area, including common raven, black-billed 
magpie, western meadowlark, and northern flicker. In general, the north plateau study unit 
contains habitat for species associated with agricultural lands, including Brewer's blackbird, 
homed lark, killdeer, swallows, and European starling. Many of these birds are habitat 
generalists and use habitats in the other study units as well. 
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Table 2-4. Raptor Species Known or Likely to Be Present in the Study Area 

Species Breeding Winter Fall Spring Summer General Habitat Comments 

Bald eagle X Water, ponderosa pine forest, Known to winter within the study area 
rangeland 

Pegergine falcon X X X X Oiffs, large concentrations of flocking Known to be present in general area, but mostly 
birds, especially waterfowl or rock dove west of study area 

Golden eagle X X X X Steep-6loped open areas Known to breed within the study area 

Red-tailed hawk X X X X X Open areas Most common in areas containing perches 

Northern harrier X X X X X Croplands and grasslands 

Rough-legged hawk X Croplands and grasslands Common in winter 

Swainson's hawk X X Croplands and grasslands 

American kestrel X X X X X Common in many habitat types Prefers areas containing perches, especially areas 
with utility lines close to ground 

Merlin X Variable, typically grassland and forest Uncommon in area 
edges 

Prairie falcon X X X X X Qiffs, cropland and grasslands 

Turkey wlture X X X X Steep open areas Known to breed at Maryhill Park located west of 
the project area 

Sharp-shinned hawk X X X X X Oak/pine woodlands, riparian thickets, 
and open areas 

Cooper's hawk X X X X X Oak/pine woodlands 

Ferruginous hawk X l...e\'CI open areas with basalt outcrops Not typically found in the area 

Great homed owl X X X X X Common in many habitat types 

Western screech owl X X X X X Oak/pine woodlands 

Short-eared owl X X X X X Grasslands and cliffs 

Sources: Palmer 1988, Jobnsgard 1990, Wahl and Paulson 1991, Ennor 1991, and WDFW Priority Habitats and Species Database. 



The eastern and western hills study units contain habitat for several species of 
sparrows, including savannah, grasshopper, and vesper sparrow. The ridge top study unit 
contains habitat for a variety of song birds associated with open grassland and juniper 
savannah, including Townsend's solitaire, American robin, and several types of sparrows and 
other passerines. The ridge face study unit contains habitat suitable for nesting cliff 
swallows as well as canyon wrens and chukar. California quail are common south of the 
ridge face along the Columbia River. 

2.5.3 Species Listed Under the Federal 
Endangered Species Act 

The following sections describe what was generally known about threatened and 
endangered species prior to the initiation of the field studies conducted for the proposed 
projects. See Section 4, Affected Environment, for the results of field studies. 

Peregrine Falcon 

Current Status. Peregrine falcons are state and federally listed as endangered in 
Oregon and Washington. The species' global decline is attributed mostly to the use of DDT 
and other pesticides. Since the banning of these chemicals in the United States, peregrine 
falcon numbers in Washington have increased, in part due to active reintroduction programs. 

Recovery Goals. The USFWS has developed a recovery plan for the Pacific popula
tion of peregrine falcons (USFWS 1982). The plan identified specific minimum numbers 
of breeding pairs within 21 Peregrine Falcon Management Units located within Washington, 
Oregon, California, and Nevada. For the species to be delisted, each management unit must 
maintain the minimum number of pairs and average 1.5 young fledged per pair each year. 
The study area is located within the Columbia Gorge Peregrine Falcon Management Unit, 
which has a goal of maintaining a minimum of 3 breeding pairs. As of 1993, up to 7 pairs 
were known to be present in the Management Unit but the breeding situation has been 
unstable and changes from year to year (McAllister pers. comm.). 

Regional Numbers. Peregrine falcons have never been abundant in Washington or 
Oregon (Garbrielson and Jewett 1970), with historical numbers estimated to be 16 pairs for 
Washington and 30 pairs for Oregon (Platt and Enderson 1989). Populations declined 
further as a result of egg-shell thinning caused by DDT and other chemicals (USFWS 1992). 
In Oregon, the 1992 count was established at 26 nesting pairs, with 15 successfully fledging 
young (ODFW 1993). Oregon nesting areas are located primarily on the Pacific Coast, 
Siskiyou Mountains, Cascade Mountains, and Columbia River Gorge. 

Naturally established nest areas in Washington have been documented in the outer 
Pacific Coast, the San Juan Islands, and the Columbia River Gorge. A much publicized pair 
nested in Seattle in 1994. Reintroduction programs in Washington have included the release 
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of young birds in the Columbia River Gorge in Skamania County, located immediately west 
of Klickitat County. According to the WDFW nongame database, young were placed within 
an active prairie falcon nest in the middle reaches of Rock Creek Canyon, located 5.6 
kilometers (3.5 miles) east of the study area. Young have also been released in Lewis, 
Spokane, Asotin, and Yakima Counties (Rodrick and Milner 1991). 

Washington is also used by wintering peregrine falcons originating from Alaska and 
Canada. Peregrine falcons are known to use the larger estuaries and bays that support large 
populations of wintering waterfow� including Skagit Flats, Grays Harbor, and Willapa Bay 
(USFWS 1982, Wahl and Paulson 1991). Peregrine falcons have also been observed 
overwintering in urban habitats within the Puget Sound region. Over about the past 4 years, 
peregrines have been observed for extended winter periods in Seattle, Tacoma, and 
Olympia. 

Site Numbers. Peregrine falcons are known to nest within the Columbia River Gorge 
in the general vicinity of the study area, but no nests have been reported within the greater 
study area. A pair has nested for the past 9 years at Horsethief Lake State Park, which is 
located about 25 kilometers (15 miles) west of the primary study area. Another nest site 
is known to exist about 38 kilometers (23 miles) west of the primary study area, near Lyle, 
Washington (Dames & Moore 1993). 

Seasonal 'liming. According to Call ( 1978), peregrine falcons usually begin egg 
laying from around the third week in March to the first week in May, with hatching 
occurring any time from late April to mid-May. Young usually leave the nest in June. 

During migration, peregrine falcons have been reported to move through the eastern 
Washington area from late November through January (Ennor 1991). Documented 
wintering areas have been located in saltwater areas of western Washington, including the 
Samish Flats, Grays Harbor, and Sequim areas. 

Food Stocks. Peregrine falcons feed almost exclusively on birds, which are usually 
taken in the air. A variety of small birds are taken, but peregrines are most noted for taking 
flocking birds when available, including waterfowl, rock dove, mourning dove, and 
shorebirds. During the nonbreeding season, peregrine falcons typically follow the 
movements of shorebirds and waterfowl. 

Habitat, Including Nesting and Foraging Areas. In gener� peregrine falcons are 
found in areas with cliffs or other tall features (including large trees and human-made 
structures) and near abundant sources of prey. Such features provide a good vantage point 
from which to locate and dive on prey. 

Peregrines typically nest on steep cliffs or other areas where they can avoid predators 
such as fox and coyote. Ratcliffe (1993) reported that peregrines "favor the highest and 
steepest cliffs available". Basalt cliff formations along the Columbia River Gorge are one 
of the primary features making the area suitable for peregrine falcon breeding. 
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Because of peregrines' close affinity for cliffs, the southern portion of the CARES 
site provides the most typical habitat, although cliffs in this area are not the highest and 
steepest available. Higher {i,e., more suitable) and more abundant cliff habitat is present 
across the river from the study area, just east of the John Day River. 

Other portions of the CARES site and most of the KENETECH site contain steep, 
grassy slopes, rather than cliffs. Nevertheless, because cliffs are nearby in several places 
along the Columbia River and because peregrine falcons are typically wide ranging, virtually 
all portions of the primary study area can be used by peregrine falcons, even if only as part 
of their travel routes to more appropriate foraging areas. Peregrine falcons may forage on 
flocking birds as they travel between more regularly used foraging areas. 

Foraging and Perching Areas. During winter, peregrine falcons typically follow 
migrant and wintering waterfowl. Both the estuarine and urban habitats share two 
important features: {1) they support concentrations of prey birds (e.g., waterfowl or 
pigeons), and (2) they contain perch and roost habitat in the form of cliffs or tall buildings 
and bridges. These features are present in all known regular locations of wintering or 
breeding peregrine falcons in Washington. 

Management Recommendations for Peregrine Falcons. Most management 
recommendations focus on nest sites. The WDFW is drafting planning guidelines for 
peregrine falcons, but none are currently available to the public. General buffer distances 
reported in the literature range from 0.8 to 4.8 kilometers (0.5 to 3 miles) around nest sites 
(Ellis 1992). Other management approaches to protect peregrine falcons include pesticide 
restrictions and protection of wetland foraging areas. 

Bald Eagle 

Current Status. Bald eagles are federally listed as threatened in Washington. Bald 
eagle populations initially declined to threatened levels because of pesticide poisoning. 
Organochlorine pesticides, particularly DDT, severely affected bald eagle reproduction from 
1947 to the early 1970s by thinning eggshells. 

Since the banning of DDT in the United States and Canada, bald eagle numbers 
have improved, and numbers are near the recovery goals set by the USFWS (USFWS 1986). 
The bald eagle was recently downlisted to threatened status in many states in which it had 
previously been classified as endangered. Habitat loss is currently the primary threat to bald 
eagle populations in the Pacific recovery area (USFWS 1986). Other threats include 
electrocution from power lines, accidental poisoning, and illegal shooting. 

Regional Numbers. Most bald eagles that winter in Washington are associated with 
western Washington river systems. However, bald eagles do winter in eastern Washington. 
Midwinter bald eagle surveys have regularly identified over 300 individual bald eagles in 
eastern Washington each year since 1982 (WDW 1988). These eagles are most common 
along major rivers, lakes, and reservoirs. 
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The upper and middle reaches of the Columbia River (which are north of the project 
sites) support the greatest number of wintering bald eagles in eastern Washington (Fielder 
and Starkey 1987). The greatest densities occur just above Grand Coulee Dam at Banks 
and FDR Lakes. Most of these middle and upper reaches of the Columbia River and their 
shoreline are mapped by WDFW as priority habitat for wintering bald eagles. 

Klickitat County supports relatively few bald eagles. In 1990, when the most recent 
statewide survey of wintering bald eagles was conducted, about 1.2% of the total count was 
found in Klickitat County (35 out of a total of 2,983) (WDFW 1990). This amounts to about 
5% of the total count for eastern Washington counties (35 out of 642). 

Site Numbers. While bald eagles regularly winter within and near the project sites, 
bald eagles are not known to concentrate in large numbers (greater than 10) near the 
project sites. No specific surveys are known to have been conducted to identify winter 
roosts in the area, and the database contains no records of communal roosts or other 
important bald eagle habitats. 

Bald eagle numbers are known to fluctuate annually. Annual maximum counts in 
Klickitat County ranged from a low of 9 individuals to a high of 35 (WDFW 1989, 1990). 
A severe winter during the 1992-1993 season caused unusually high bald eagle numbers 
throughout eastern Washington. During another winter in 1985, the numbers of wintering 
bald eagles in Klickitat County increased 47% over the previous year (from 19 to 28 
individuals). 

Seasonal Timing. Bald eagle use near the project sites is limited to nonbreeding 
individuals from fall (end of October) through early spring (end of March) (Frederick pers. 
comm.). Most of the bald eagles wintering in eastern Washington are migrants from 
Canada and Alaska. In general, wintering numbers peak in January (Stalmaster 1987), but 
timing and use are greatly influenced by local food availability. Ichisaka et al. (1989) 
reported bald eagle numbers peaking in late February and early March along the White 
Salmon River drainage in western Klickitat County, an area with a very different 
environment than the project sites. 

Food Stocks. Wintering bald eagles in eastern Washington feed mainly on waterfowl, 
upland birds, and deer and livestock carrion, although fish are taken when available 
(Fielder 1982, Ichisaka et al. 1989, Fielder and Starkey 1987). 

Ichisaka et al. (1989) reported that bald eagles in western Klickitat County feed 
mostly on deer and livestock carrion, with bald eagles regularly foraging at livestock disposal 
sites where dead dairy stock were left in the open to decompose. 

Potential food stocks present in the study area include chukar, carrion, and waterfowl. 
Fielder (1982) reported that chukar were second only to coots (a type of waterfowl) as a 
food source for bald eagles wintering in the upper Columbia River. Chukar are relatively 
common at the CARES site and throughout the KENETECH site, except for agricultural 
lands in the northern section. Carrion present include winter-killed deer and cattle, as well 

Avian Use of Proposed W"Uid Farm Sites 
KJickiuu County, Washington 2-11 

Section 2 Enviro11111mlDl Setting 
lQIUUli'Y 31, 1995 



as cattle afterbirth during the calving season in February and March. Mallards and other 
waterfowl are also taken regularly by bald eagles. The Columbia River near the confluence 
with the John Day River supports numbers of up to 6,000 wintering waterfowl, and 
waterfowl are probably taken by bald eagles using this area. The relative availability of food 
stocks varies between years and seasons. 

Foraging and Perching Areas. Wintering bald eagles are known to take an overall 
strategy of minimizing energy expenditures while obtaining an adequate daily meal 
(Stalmaster 1987). To accomplish this, most individuals fly from night roosts to locations 
that provide foraging opportunities. Foraging areas are typically within a few kilometers of 
night roosts (Stalmaster 1981). Perch sites are usually located in tall trees on the edge of 
stands, contain strong lateral branches, and are closely associated with water. Eagles also 
perch on cliffs and on sand and gravel bars. 

Wintering bald eagles can spend over 90% of their daylight hours in such perches, 
and much of this activity can be classified as loafing rather than hunting (Watson et 
al. 1991). Individuals may loaf for hours until a foraging opportunity arises. 

Prior to the site studies conducted for this EIS, little information was available 
regarding primary foraging areas in the study area or vicinity. However, based on behavior 
reported at other areas along the Columbia River, bald eagles focus their activities along 
the Columbia River but make frequent flights along the adjacent slopes. The results of field 
studies are presented in Section 4, Affected Environment. 

Night Roost Areas. Bald eagles typically spend the night and occasional periods of 
severe weather in regularly used roosting areas and often roost in groups. In northwestern 
Washington, the four primary characteristics of winter roosts or potential roosts are: clear 
visual access to surrounding terrain, a favorable microclimate (a relatively small area that 
provides shelter from wind, rain, and cold temperatures), stout perches high above the 
ground, and isolation from excessive human disturbance (Hansen et al. 1980). The 
favorable microclimate may become more important in inclement weather, and bald eagles 
may use different roost sites depending on weather conditions. Winter roost sites are often 
associated with foraging areas, although bald eagles will travel many miles between foraging 
areas and roosting areas. No winter communal roosts were reported in the study area prior 
to the initiation of field studies (see Section 4, Affected Environment). 

Management Recommendations for Bald Eagles. Several guidelines have been 
developed by WDFW and the USFWS regarding the management of bald eagle foraging, 
perching, and roosting habitat. Retention of known and potential perch and roost trees and 
designation of activity restriction zones in primary foraging areas are common management 
strategies. 

Communal winter roosts and nest sites are protected under the Washington State 
Bald Eagle Protection Rules (WAC 232-12-292). Because bald eagles are only present 
during winter in the vicinity of the study area, only communal roost site rules may be 
applicable to the proposed projects. The WDFW defines a communal bald eagle roost as 
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all roost trees used by three or more eagles on consecutive nights (Rodrick and 
Milner 1991). The Pacific States Bald Eagle Recovery Plan recommends temporary 
disturbance buffers (e.g., timing restrictions for construction) within 400 meters (1,300 feet) 
of roost sites (USFWS 1986). 

Other recommendations include the preservation of perch trees within 60 meters (200 
feet) of feeding waters (USFWS 1982); trees greater than 30.5 centimeters (12 inches) in 
diameter within 30 meters (100 feet) of shorelines (Steenhof 1978); and vegetation 
containing suitable perch trees within 50 meters (165 feet) of shorelines where eagles are 
known to perch (Stalmaster and Newman 1979). At a primary foraging area in Kitsap 
County, the WDW (Kessler 1990) required that perch trees, snags, and snag-top trees within 
90 meters (300 feet) of the shoreline be retained along with one-third of the stand in this 
zone. 

Activity buffers are often proposed near primary perch areas. Steenhof (1978) 
recommends the maintenance of dense vegetative buffers within 30 meters (100 feet) of 
shorelines and other use areas. Stalmaster and Newman (1978) recommend the mainte
nance of 75- to 90-meter (250- to 300-foot) vegetative screening zones where disturbances 
are common. The USFWS (1982, 1986) recommends that no buildings be constructed 
within 400 meters (1,300 feet) of key feeding waters. 

Based on a study of eagles in the Columbia River Estuary, McGarigal et al. (1991) 
suggested that restrictions on activities (such as operating heavy machinery) within 400 
meters (1,300 feet) of high-use foraging areas from sunrise to 10 a.m. during nesting and 
post-fledging periods would be effective in preventing disturbance to foraging eagles. 
Stalmaster (1980) recommended that, if vegetation is preserved within 50 meters (160 feet) 
of feeding waters, human activity (especially in the morning) should be restricted within 75 
to 100 meters (240 to 330 feet) of feeding areas. Steenhof (1978) recommended restrictions 
on recreational activities within 150 meters (500 feet) of favored perches or the shoreline. 

2.6 RAPTOR PREY BASE AND FORAGING BEHAVIOR 

2.6.1 Relevance of Prey Base and Foraging Behavior to the 
Existence and Behavior of Raptors 

The relationship between predator and prey has been a much studied topic of 
population biology (Robinson and Bolen 1989). It involves a complex relationship of many 
factors, including prey base, habitat, and behavior. This section discuses the types of prey 
present and their habitat associations. In addition, this section describes the types of 
foraging behavior employed by raptors in the study area. This behavior is a factor to be 
evaluated in the environmental consequences section (Section 5) of this study because of its 
potential relationship to raptor mortality. 
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For this study, prey base is defined as the types and relative importance of prey 
species for particular raptor species. Prey base is of interest to this study because it affects 
two factors that may contribute to raptor vulnerability to collisions with wind turbines: 

• Raptor Densities and Location. Raptors may be more concentrated where prey 
is more available than in areas where prey is less available. 

• Foraging Behavior. The type of prey exploited can determine the type of 
foraging behavior. 

Because most raptor species can exploit several types of prey, the types on which they 
concentrate are often a function of what types of prey are available. This may change 
between areas, seasons, habitats, and years. 

2.6.2 Types of Prey Typically Hunted by Raptors 

Except for the very large and the very small, almost all animals can become food for 
raptors, including other raptors. However, some prey items are of particular importance to 
specific raptor species. This section examines specific categories of prey, the habitat in 
which they occur, and the raptors that specialize in hunting them. 

Prey Categories 

To more effectively describe the raptor prey base in the study area, prey species have 
been classified into general categories that correlate with raptor prey selection. These 
categories are defined by size and type of prey, as well as by the hunting technique required 
to capture them. In general, prey size is closely related to the size of raptor, with smaller 
raptor species preying on smaller prey, and larger species preying on larger prey. 

Table 2-5 presents the most common species of prey within the study area as well as 
their habitat associations, based on the literature (Maser et al. 1984, Nussbaum et al. 1983) 
and field observations conducted for this study. Prey are presented within the categories 
used for this study. Table 2-6 presents the types of prey most commonly taken by each 
raptor species that is present in the study area. 

Prey Abundance and Prey Availability. When examining the relationship between 
raptors, habitat, and prey species, it is important to note the distinction between prey 
abundance and prey availability. Prey abundance is simply the number of individuals of 
each prey species present in a given area or habitat, while availability is the number of 
individuals accessible to raptors as prey. 

For example, small-rodent populations within the study area may be abundant within 
the oak woodland habitat, but this population is relatively unexploited by most raptors 
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Table 2-5. Common Raptor Prey Species and their General Habitat Associations 

Habitat Association 

Oak and Juniper 
Oak/Pine Woodland and Rock and/or 

Prey Type Woodlands Shrub-Steppe Riparian Cultivated Rangeland Talus Slopes Water Comments 

SmaU Mammals 
Deer mouse c c c c c c Common in all habitats 

Vole (Mycrotus sp.) c c c LC LC LC 

Shrew (Sorex sp.) c c c LC LC LC 

Great basin pocket mouse c c 

Medlum-8ized Mammals 
Nuttall's cottontail LC LC LC c Common in rocky areas and 

shrubby thickets 

California ground squirrel LC LC LC c c 
Least chipmunk LC LC LC LC 

Northern pocket gopher c c c c c c Common in all habitats 

Bushy tailed woodrat c c c c LC 

Large Mammals 
White-tailed jackrabbit c LC 

Black-tailed jackrabbit c LC 

Yellow bellied marmot c 
Skunk c c c c c c Common in all habitats 



Table 2-5. Continued 

Habitat Association 

Oak and Juniper 
Oak/Pine Woodland and Rock and/or 

Prey Type Woodlands Shrub-Steppe Riparian Cultivated Rangeland Talus Slopes Water Comments 

SmaU Birds c c c c c c 
European starling LC LC LC c LC c 
Homed lark LC c c Very common in winter 

White-crowned sparrow c c c LC LC 
House fmch LC LC c LC c 

Medium-Sized Birds c c c c c c 
Western meadowlark c c c c LC Very common species 

Rock dove c 

Upland Game Birds c c c c c c 
Chukar c c c LC 
California quail c LC c LC 
Gray partridge LC LC c LC 
Ring-necked pheasant LC LC c c LC 

Waterfowl c c c c c c c 
Puddle ducks LC c 
Diving ducks c 
Coots 

- - - - - - - - - - - - - - - - - - -
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Prey Type 

Snakes/lizards 

Southern alligator lizard 

Sagebrush lizard 

Western fence lizard 

Western skink 

Gopher snake 

Racer 

Garter snake 
(Thamnophis sp.) 

Western rattlesnake 

c = Common in this habitat. 

Oak and 
Oak/Pine 

Woodlands 

c 
c 

LC 
LC 
LC 
LC 

LC 
c 

LC 

LC = Less common in this habitat. 

Source: Maser et al, 1984, Nussbaum et al 1983. 

Table 2-5. Continued 

Habitat Association 

Rock and/or 
Juniper 

Woodland and 
Shrub-Steppe Riparian Cultivated Rangeland Talus Slopes Water Comments 

c c c c c 
LC 

c 
c c LC c 

LC c LC 
c LC LC c LC Most common in semi-arid 

bushy areas adjacent to 
farms 

c c LC c LC Associated with forest edges 

c c LC c c Common 

LC LC LC c 



Table 2-6. Primary Types of Prey for Raptors Present in the Study Area 

Prey 

Upland Snakes Medium-
Rapt or Game Small Medium- and Sized Small 
Species Waterfowl Birds Birds Sized Birds Carrion Lizards Mammals Mammals Insects Comments 

Peregrine falcon 1 2 1 

Bald eagle 2 1 3 2 2 3 

Golden eagle 2 3 3 1 2 

Red-tailed hawk 3 3 3 2 2 1 

Rough-legged hawk 3 3 1 

Northern harrier 2 3 3 1 May shift from small mammals to young passer-
inc birds during the breeding season (Johnsgard 
1990) 

Swainson's hawk 3 3 1 2 Ground squirrels (spring) and grasshoppers 
(summer) are the most frequent prey 

Merlin 2 2 1 

American kestrel 2 1 2 Starling, homed larks, deer mice, and various 
insects are the typical prey 

Prairie falcon 2 2 1 Ground squirrels may be more important during 
breeding; flocks of small- and medium-sized 
birds may be more important during winter 

Turkey vulture 1 

Sharp-shinned hawk 2 1 2 

Cooper's hawk 2 1 2 

Ferruginous hawk 1 2 

Great-homed owl 1 2 

Western screech owl 2 1 

1 .. Primary prey species. 2 • Secondary prey species. 3 • Occasional prey species. 

Source: Johnsgard 1990, Palmer 1988. 

- - - - - - - - - - - - - - - - - - -
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because it is protected by the dense oak canopy. Another example was documented by 
Bechard (1982), who found that Swainson's hawks foraged in cropland more than in 
grassland even though prey was more abundant in the grassland. He concluded that the 
prey was more available in the cropland because it was more visible. An even more 
extreme example is that of hibernating mammals, such as ground squirrels, that can be 
abundant but totally unavailable to raptors during winter. 

As demonstrated by these examples, the relationship between predator and prey 
depends not only on the abundance of the prey, but also on the prey's availability, which is 
a function of several factors, including habitat structure, season, and the type of raptor 
hunting the prey. Because of these complications, typical foraging behavior, discussed 
below, is more applicable to the potential raptor mortality associated with wind farms than 
is prey abundance. 

Raptor Foraging Behavior 

The foraging behavior of raptors is well documented in the literature. 
Johnsgard ( 1990) and Palmer (1988) provide a recent summary of hundreds of studies on 
foraging behavior. In addition, the field surveys conducted as part of this study provided 
specific information about raptor foraging behavior within the study area. 

Based on the literature and on field observations conducted for this study, foraging 
behavior has been classified into the following categories: 

• aerial pursuit, where the raptor chases down flying prey; 

• soar and dive, where the raptor soars or glides at altitudes greater than 20 
meters (66 feet) in search of prey and then dives to capture prey; 

• kiting and hovering, where the raptor uses wind or flapping to remain stationary 
over an area being searched for prey; 

• perch and wait, where the raptor hunts from a stationary perch and then dives 
to capture prey; 

• flapping close to ground, where the raptor flies low to the ground in search of 
prey; and 

• gliding close to ground, where the raptor uses updrafts to glide near the ground 
in search of prey. 

In addition to these flight behaviors, several raptors (e.g., bald eagles and golden 
eagles) are involved in pirating prey from other predators (Johnsgard 1990). This usually 
involves aerial pursuit. 
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Most raptors use a variety of techniques, but many use one or two methods much 
more frequently than others. Table 2-7 lists the raptors present in the study area and the 
most common foraging behavior employed. 
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- - - - - - - - - - - - - - - - - - -

Table 2-7. Foraging Behavior of Raptors Present within the Study Area 

Foraging Behavior 

Flapping Contouring 
Raptor Aerial Soar and Close to Close to Comments From 
Species Pursuit Search Perching Ground Ground the Literature 

Bald eagle 3 3 1 2 2 

Peregrine falcon 1 2 2 3 

Golden eagle 2 3 3 1 Often fly low to ground or make low and fast 
final approach on prey (Johnsgard 1990) 

Red-tailed hawk 3 2 1 3 2 

Northern harrier 2 3 3 1 2 

Rough-legged hawk 2 1 2 3 

Swainson's hawk -- 1 2 2 -- Rarely observed to fly low at high speed 
(Palmer 1993) 

Merlin 2 2 1 

American kestrel 2 -- 1 

Prairie falcon 3 3 3 1 2 

Turkey wlture -- 1 

Sharp-shinned hawk 2 -- 1 2 -- Hunt mostly within woodlands 

Cooper's hawk 2 -- 1 2 -- Hunt mostly within woodlands 

Ferruginous hawk -- 2 2 1 

Northern goshawk 2 -- 1 

Great homed owl -- -- 1 2 

Western screech owl -- -- 1 

1 = Primary foraging method. 3 = Occasional foraging method. 
2 = Secondary foraging method. -- = Rarely used foraging method. 

Sources: Johnsgard 1990, Palmer 1988, field observations conducted for this study. 
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Section 3. Study Methods 

This section describes the methods that were used to conduct the winter raptor and 
waterfowl study, the spring through fall fixed point observation and transect studies, and the 
spring breeding study. The winter raptor and waterfowl study (December 1993 through 
February 1994) and the first week of the spring migration study (March 24-27) were 
conducted using a study methodology, variables, and forms originally developed by Dames & 
Moore (1994). The results of the data collected during this period are reported separately 
from the other studies because of differences in the study protocol used and the data 
collected. 

Telephone communications and meetings have been held with representatives of the 
U.S. Fish and Wildlife Service (USFWS) and the Washington Department of Fish and 
Wildlife (WDFW) to obtain input on the field studies to be conducted and regarding 
compliance with Section 7 of the Endangered Species Act. Initial input was received from 
the USFWS on February 15, 1994 (Bush pers. comm. 1994) and from the WDFW on 
February 1 and 11, 1994 (Anderson pers. comm. 1994). Based upon USFWS and WDFW 
agency input and scoping comments, a detailed avian study plan and protocol was prepared 
by Jones & Stokes Associates in March and April 1994. Follow-up meetings were then held 
with the USFWS on March 10, 1994, and the WDFW on March 8, 1994 to discuss the avian 
study plan and protocol. The plan and protocol was followed during the surveys conducted 
from April through October 1994. Meetings were again held with the USFWS on December 
14, 1994, and with the WDFW on November 28, 1994, to update them on the status of the 
field studies and the preliminary results of the data analysis. 

Each of the methods used during these periods is described in detail in this section. 
The section begins with a discussion of the general features (e.g., species of concern, 
seasons, and study areas) of the studies that were conducted. Detailed descriptions are then 
provided of the methods used to conduct: (1) the winter raptor and waterfowl study, (2) the 
spring migration, summer resident, and fall migration studies, and (3) the raptor breeding 
study. Finally, the statistical methods used to analyze the field data collected during the 
spring through fall studies are described. 
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3.1 SPECIES OF PRIMARY CONCERN EVALUATED 

The avian studies were designed to focus upon species or species groups that were 
of greatest concern to federal and state agencies and the public. Studies were designed to 
evaluate impacts to species or groups of species that: 

1. were known to be present and were recognized as vulnerable to disturbance by 
the WDFW (through correspondence and a meeting on March 8, 1994); 

2. were contained in a list provided by the USFWS, and discussed at a meeting on 
March 10, 1994, and other correspondence of listed and proposed endangered 
and threatened species and candidate species which might occur within or near 
the study area (Appendix A); and 

3. were identified by the public during the public EIS scoping process in February 
1994. 

Together with these sources, WDFW files (WDFW 1994), interviews with 
knowledgeable individuals (Dames & Moore 1994), and field reconnaissances were used to 
develop a list of species of primary concern upon which field studies were focused. Species 
on this list were grouped as follows based on similar behavior, appearance, and ecology: 

• bald eagle, 
• golden eagle, 
• large falcons (peregrine and prairie falcon), 
• turkey vulture, 
• accipiters (northern goshawk, Cooper's hawk, and sharp-shinned hawk), 
• small falcons (American kestrel and merlin), 
• buteos (red-tailed, rough-legged, ferruginous, and Swainson's hawks), 
• burrowing owl, 
• long-billed curlew, 
• loggerhead shrike, 
• black tern, 
• western sage grouse, 
• waterfowl, and 
• migrating passerines (i.e., song birds, with special emphasis on western and 

mountain blue birds). 

Species determined to be ubiquitous within the study area were not recorded during 
fixed point station and other observations. Ubiquitous species initially included western 
meadowlark, black-billed magpie, homed lark, and vesper sparrow. Additional species were 
subsequently determined to be ubiquitous because they were present at relatively high and 
uniform levels throughout the study area. This determination was made by the avian study 
team leader following review of field data forms on an ongoing basis. 
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3.2 SEASONS EVALUATED 

To identify seasonal patterns of avian use, studies were conducted over a 1-year 
period. These studies occurred during the four seasonal periods as follows: 

• Wmter Raptor and WaterfowL This period generally occurs from mid-November 
through February. Surveys were conducted in two phases: (1) over 12 days 
between December 1, 1993, and January 12, 1994, by Dames & Moore, and 
(2) during January 27-29 and February 8-12, 1994, by Jones & Stokes Associates. 
Subsequently, a survey was conducted over 4 days during December 8-16, 1994. 

• Spring Avian Migration. This period generally occurs from the last 2 weeks in 
March through the first 2 weeks of May. Out of this overall period, surveys were 
conducted on the following days: March 24-27, April 12-18, April 23-28, and 
May 5-8. Migration was identified as a project issue in agency and public 
scoping comments. The study periods were determined based on migration 
behavior published in the literature (Wahl and Paulson 1991, Hoffman 1992, 
Jewett 1953, Heintzelman 1986). 

• Raptor Breeding. This period overlaps with the spring migration period and 
generally occurs from the beginning of April through the end of June. During 
a March 8, 1994, meeting, the WDFW identified the breeding raptor population 
level as a key indicator of the significance of the area to raptors and the 
potential for impacts. Specific survey dates within this overall period included 
May 11-16, May 18-20, and June 7-9. Specific survey times were developed 
based on published breeding dates (Call 1978) and on recommendations 
provided by the WDFW at the March 8, 1994, meeting. 

• Summer Resident Avian Use. This period generally occurs in middle to late 
August. While summer was not expected to be a key use period, surveys were 
conducted during the summer to provide a greater level of detail about resident 
raptor use, including dispersal of juveniles and postbreeding movements of 
adults. Survey dates included August 24-27. 

• Fall Avian Migration. This period generally occurs from the beginning of 
September through the first week of November, based on seasonal occurrence 
tables presented in Wahl and Paulson (1991). As previously mentioned, spring 
and fall migrations have been identified as a project issue by the USFWS and 
the WDFW. Specific dates when surveys were conducted included September 7-
10, September 21-24, September 28-0ctober 1, October 5-8, October 12-15 (a 
replicate added later in the study), and October 19-26. 

Specific survey dates were selected so that a survey would be made each week during 
the peak part of each seasonal period, and every other week during the remainder (i.e., non-
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peak) of the season. This method of conducting surveys concentrated data collection during 
peak periods, when significant avian activities were likely to occur, while still providing 
surveying throughout the rest of the seasonal period. It was understood in developing the 
avian study plan that the above survey dates and total days of effort could change based 
upon unforeseen weather conditions or other contingencies. A total of 85 person-days were 
spent conducting field observations over the four seasons. 

3.3 STUDY AREAS EVALUATED 

Two study areas were established for the avian studies: the project sites and a 
greater study area that includes breeding raptor study areas. Investigations within the 
project sites provided information regarding raptor movements near potential locations of 
turbines and power collection lines and towers. Investigations within the greater study area 
for breeding raptors provided information regarding breeding population levels. The greater 
breeding raptor study area was expanded to include searches for breeding golden eagles and 
peregrine falcons that might nest outside of the project sites but potentially travel within the 
project sites. Each of these study areas is described in greater detail in the following 
sections. 

3.3.1 Primary Study Area 

The primary study area included lands within approximately 1 kilometer (0.6 mile) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
of the project area boundary (Figure 3-1). This !-kilometer distance was established to 

I focus on avian use near potential turbine and collection line locations, the area in which 
birds would be at risk of collisions with project structures. 

3.3.2 Greater Breeding Raptor Study Area 

The greater study area includes two breeding raptor subareas: one for golden eagle, 
bald eagle, and peregrine falcon, and another for all other raptor species. The first breeding 
raptor subarea for golden eagle, bald eagle, and peregrine falcon nest sites included lands 
along the Columbia River and associated tributaries within 16 kilometers (10 miles) of 
potential turbine locations. This distance is the maximum home range diameter for these 
species as reported by Call (1978) and is the study distance recommended by the WDFW 
during the March 8, 1994, meeting. 

Other raptor species were surveyed in the second breeding raptor subarea during the 
nesting season, within 3 kilometers (1.9 miles) of the project area boundary. This distance 
covers the typical home range of nesting hawks, as described in the literature (Call 1978, 
Johnsgard 1990). 
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3.4 WINTER RAPTOR STUDY METHODOWGY 

3.4.1 Dames & Moore Study 

A Dames & Moore biologist conducted a winter raptor survey during 12 days from 
December 1, 1993, through January 12, 1994. The survey involved conducting observations 
along roads and walking transects throughout the study area. However, because of dense 
fog throughout most of December, the biologist was only able to conduct surveys in good 
weather during 4 days at the end of December. He walked the entire site once during that 
period. 

All observations were recorded on photocopies of 1:24,000 U.S. Geological Survey 
maps and on standard field forms. Information recorded included species observed, age 
class and sex (if known), flight patterns (i.e., soaring, flapping, and foraging), flight direction, 
flight altitude, perch site characteristics, interactions with other birds, habitat (i.e., open 
grassland, oak woodland, and steep cliffs), time of observation, and specific location of 
observation (i.e., township, range, and section, or other spacial reference). The data were 
used to develop the winter raptor study, conducted by the Jones & Stokes Associates avian 
study team, as described in the following section. 

3.4.2 Jones & Stokes Associates Winter 
Raptor and Waterfowl Study 

Jones & Stokes Associates completed the winter raptor and waterfowl study using 
three methods: (1) bald eagle winter roost observations, (2) bald eagle daytime loafing and 
foraging observations, and (3) fixed point station observations. The winter survey was 
conducted by two experienced surveyors working independently during January 27-29, 1994, 
and with a single observer during February 8-12, 1994. Field days began about one-half 
hour before sunrise and continued until about one-half hour after sunset (approximately 10 
hours duration). An additional 4 days of observations were made during December 8-16, 
1994, to supplement previously collected information. 

Wmtering Bald Eagle 

The objective of the wintering bald eagle survey was to provide sufficient information 
to make well documented conclusions as part of the consultation process under Section 7 
of the Endangered Species Act. Specifically, the study identified two elements: 
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• the approximate number of bald eagles that wintered within 2 kilometers I 
(1.2 miles) of the project sites, and 
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• movement and activities (especially roosting and travel patterns) within the study 
area. 

Bald Eagle Wmter Roosts. Techniques for conducting the bald eagle winter roosts 
study followed Keister (1981) and Ichisaka et al. (1989) and included: 

1. Identifying potential roost sites within the primary study area from aerial 
photographs, habitat maps, and anecdotal reports or previous studies. 

2. Conducting ground searches of known and potential sites for presence of 
''whitewash" (i.e., droppings) or eagle-cast pellets, which are indicative of regular 
roost sites. 

3. Locating eagles situated along the Columbia River in late afternoon and 
attempting to follow their movements as night approached. 

4. Surveying suspected roost sites. Surveys were conducted 90 minutes before 
sunset to 30 minutes after sunset, or 30 minutes before sunrise to 90 minutes 
after sunrise. 

Bald Eagle Daytime Loafing and Foraging. Because bald eagles are closely asso
ciated with nearby water (Stalmaster 1987), wintering bald eagle day use was expected to 
be highest along the Columbia River. To sample such use, a road transect was established 
from the intersection of Chamberlin-Goodnoe Road and SR 16, west to John Day Dam 
Road, and continuing west along the river to Maryhill. This route allowed observation of 
the shoreline and adjacent trees and rock outcrops. This transect was conducted three 
times. 

Fixed Point Observation Station Surveys. Fixed point observation station surveys 
were conducted to cover the primary study area and adjacent lands along the Columbia 
River. In the first winter sampling period, a grid of 31 fixed point observation stations was 
established at regular intervals throughout the entire primary study area (Figure 3-2). 
Stations were placed no more than 4 kilometers (2.5 miles) apart and at locations providing 
prominent viewpoints. Stations were established along Hoctor Road, the ridge top, U.S. 
Route 97, SR 16, and Chamberlin-Goodnoe Road. 

Observations were taken over a 20-minute period from each station using the 
unlimited radius approach (Blonde! et al. 1981), with all raptor detections being recorded. 
Each station was sampled twice: once between January 27 and29, 1994, and again between 
February 8 and 12. Variables for which data were collected were the same as described in 
the following sections for the spring and fall migration survey periods. 

During a second winter sampling period, four additional days of field observations 
were made of raptor and waterfowl use of the project sites to supplement the winter data 
collected during December 1993 and January-February 1994. Surveys were conducted on 
December 8-9 and 15-16, 1994. Because all study units and fixed point observation stations 
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that were used during the Spring-Fall avian studies could not be surveyed during these two 
2-day periods, a more limited study methodology was used. Three study units (i.e., ridge 
top, northern plateau, and eastern hills) were selected for further study based upon the level 
of avian use and potential for impacts that was identified during the Spring-Fall raptor 
studies. Within these three study units, stations 4, 7, and 9 in the ridge top unit; stations 8, 
10, and 12 in the ridge face unit and station 14 in the eastern hills unit were selected for 
observation. Each of these stations were to be surveyed for a 20-minute period, three times 
a day, as was done for the Spring-Fall studies. Four stations were to be surveyed on one 
day and the remaining three stations were to be observed on the second day. This method 
was repeated during the second 2-day survey period. 

In the event that poor weather obscured viewing or adverse road conditions 
prohibited access to stations, alternative stations were selected as contingencies. Alternative 
stations selected for observation included station 6 of the northern plateau study unit and 
stations 13 and 15 of the eastern hills unit. These stations were determined to have a 
potential for high avian use, but to a lesser extent than the first set of study units. During 
the course of conducting the four days of fixed point station observations, inclement weather 
conditions (e.g., snow and fog) and wet road conditions required use of the alternative 
stations for conducting observations. The unimproved dirt road leading to the ridge top 
study unit (stations 4, 7, and 9) was extremely slippery and hazardous to negotiate. Thus, 
observations were made from stations 6, 13, and 15 instead. 

Additional observations were also made near the two known bald eagle night roost 
sites located in sections 5 and 16 of Township 3 North, Range 18 East. Observations began 
45 minutes prior to sunset and commenced until visibility was obscured too severely by 
darkness. 

Waterfowl Surveys 

Waterfowl surveys were conducted to determine (1) the relative use of waterfowl 
along the Columbia River, and (2) the amount of waterfowl use occurring across the study 
area. During the first winter sampling period, fixed point observation stations were also 
used to survey for waterfowl crossing or using the study area. Road transects for waterfowl 
counts were conducted simultaneously with the bald eagle winter day roost survey previously 
described. The road transects followed the Columbia River along the entire shoreline 
adjacent to the study area. 

During the second survey period (December 8-16, 1994), a waterfowl count was made 
each day, for a total of four counts, along the Columbia River to the south of the project 
sites and near Rock Creek to the southeast of the project sites. Each count was conducted 
over a 2-hour period. 
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3.5 SPRING MIGRATION, SUMMER RESIDENT, AND 
FALL MIGRATION FIXED POINT OBSERVATION 

STUDY METHODOWGY 

The following sections describe the processes and reasons for selecting study areas, 
observation stations, observation zones, time periods, and field methods to be implemented 
for the spring migration, summer resident, and fall migration studies, as originally described 
in the avian study plan. Two techniques, fixed point and transect observations, were used 
to survey the primary study area for the spring migration, summer resident, and fall 
migration periods. The fixed point survey methods are described below, while the transect 
survey method is described in Section 3.6. 

Fixed point surveys are an established method for surveying birds (Blonde! et al. 
1981, Cooperrider et al. 1986, Bibby et al. 1993). Fixed point surveys involve a surveyor 
taking observations from a fixed point (i.e., observation station) over a fixed period of time. 
This method was selected for conducting the avian studies because it provided standardized 
data that could be compared between stations, habitat types, and seasons. The use of fixed 
point station observations also allowed statistical evaluation of data collected over the study 
period and will allow future statistical comparisons of data collected during subsequent, 
ongoing site monitoring. For the spring through fall surveys, fixed radius fixed point surveys 
were conducted. 

Fixed point observation surveys were used to determine two key elements of avian 
use for the impact analysis: 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
• patterns of use by resident raptors (e.g., travel routes, flight altitude, foraging I locations, and intensity of use), and 

• migratory use, routes, and flight patterns for raptors, waterfowl, and passerines. I 
The following sections describe in detail how the fixed point observation studies were 

1 conducted. 

3.5.1 Division of Primary Study Area into Units I 

KENETECH Windpower and CARES have obtained lease options or easements on I 
whole or portions of 32 sections in which wind turbines potentially could be sited 
(Figure 3-2). These 32 sections compose the overall project area boundary (see Figure 3-3). 1 (It should be noted that the actual KENETECH and CARES sites cover a smaller area than 
defined by the "project area boundary" since only portions of some of the 32 sections are 
included in the sites.) The primary study area extended approximately 1 km (0.6 mile) 

I beyond the project area boundary and was the basis for obtaining a sample of locations for 
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conducting the avian surveys. Investigations within the primary study area provided 
information regarding raptor movements near potential turbine locations. 

To distribute observations evenly throughout the primary study area, the area was 
divided into five units, each containing three or four fixed point observation stations and 
transects connecting the stations (Figure 3-3). The eastern hills unit was divided into two 
subunits for surveying purposes because the number of stations and distance between them 
did not allow complete surveying in a 1-day period. In addition to distributing the survey 
effort, the division of the primary study area into five units allowed comparisons between 
specific portions of the study area. 

Each study unit was defined based upon topography, vegetation, and overall similarity 
of features. The five study units were defined as follows: 

1. Western hills. This unit included the steep, rounded hills located on the western 
quarter of the primary study area. The primary unit contains grassland and some 
riparian habitat. 

2. Eastern hills. This unit included the steep, rounded hills located on the eastern 
quarter of the primary study area. The unit contains mostly grassland 
interspersed with a few parcels of cropland and some woodland. The unit was 
divided into two subunits for surveying purposes because the number of stations 
and distances between them required surveying over 2 days. 

3. Ridge top. This unit included lands within 0.5 kilometer (0.3 mile) north of the 
ridge line, where the ridge face peaks and begins to gently slope downward to 
the north. The unit contains grassland along rolling topography connecting the 
various points (e.g., Juniper and Clauson) along the ridge top. These points are 
separated by shallow gaps (also known as saddles). 

4. Ridge face. This unit included the ridge that dominates the study area. The 
ridge is composed of the steep, south-facing slopes and cliffs situated on the 
southern edge of the study area (between the western hills and eastern hills study 
units). This study unit begins approximately 1 kilometer (0.6 mile) west of 
Juniper Point and continues about 13 kilometers (8 miles) east. The ridge is 
paralleled by SR 14 and the Columbia River to the south. About 0.5 kilometer 
(0.3 mile) of gently sloping hills separates the road from the ridge face, which 
rises from the valley floor approximately 900 meters (2,800 feet) over about 1 
kilometer (0.6 mile) horizontal distance. 
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5. Northern plateau. This unit includes lands beginning 0.5 kilometer (0.3 mile) 
north of the ridge line and continuing north to the northern limit of the study 
area. The unit contains grassland and oak/pine woodland in the southern 
portion and agricultural lands (mostly pasture) and some juniper woodland in the 
northern portion. 

3.5.2 Selection of Fixed Point Observation Stations 

Fixed point observation stations were selected using a systematic sampling procedure. 
The locations of these stations resulted in comprehensive coverage of all sections of land 
within the primary study area. Using whole sections, even if as little as one-eighth of the 
section was a potential site for wind turbines, increased the size of the study area and 
ensured that a broader range of avian use was recorded. In addition, placing most of the 
stations along the perimeter of the project sites ensured that potential avian activities 
occurring outside of the project-leased sections were recorded (thus surveying areas outside 
of the project sites). 

The observation zone for conducting the avian studies was established at a !-kilo
meter (0.6-mile) radius (see Section 3.5.3). Incidental observations (i.e., those outside of the 
observation zone) were obtainable from within a 1.6-kilometer (1-mile) radius. Thus, 
observation stations were selected to be no more than a 1.6-kilometer (1-mile) observation 
radius, or 3.2 kilometers (2 miles), apart. However, in some instances, observation stations 
were sited closer than this if topography and land features (e.g., trees and structures) 
obstructed views and resulted in the viewing distance being less than 3.2 kilometers (2 miles) 
between stations. 

Section comers were selected as the initial sites for observation stations to facilitate 
surveyors' easy and consistent location of the stations while in the field. Stations were 
selected by beginning with a section line surrounded by project lands on which turbines 
might be sited, within the most northwestern part of the KENETECH project site. Thus, 
the first observation station was sited at Township 3 North, Range 16 East, and at the 
intersection of Sections 10, 11, 14, and 15 (Figure 3-3). A second station was selected 3.2 
kilometers (2 miles) south (station 2) and a third station was selected by moving two 
sections to the east and proceeding to the top of the project sites. This pattern continued 
until the southeast comer of the KENETECH and CARES was reached and 16 observation 
stations had been selected. This process resulted in fairly evenly spaced observation stations 
in a checkerboard pattern across both sites. 
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After the initial evaluation during onsite visits of the 16 fixed point observation 
stations, the following criteria were established to adjust station locations to ensure that 
observations could be made within the established !-kilometer (0.6-mile) observation zone 
and to facilitate access to the station locations: 

1. A 270 o field of view was established as the minimum horizontal viewing distance 
threshold. A station with less than a 270° field of view was relocated to a new 
site within a !-kilometer (0.6-mile) radius of the originally assigned station 
location or where the minimum field of view could be achieved. Examples of 
this change are station locations that fall within relatively deep draws or 
channels. 

2. Stations that met or exceeded the 270 o view but provided an unsafe viewing 
platform for the surveyor were moved to any cardinal direction. An example 
would be a station located on a relatively steep slope. H a road, trail, or other 
level surface occurred within 0.5 kilometer (0.3 mile) of stations with steep 
gradients, the stations were moved to enhance the safety of the surveyor's 
working environment. 

3. Stations located in close proximity to developed sites, such as a residence or 
other human development, were moved to any cardinal direction within 
0.5 kilometer (0.3 mile) of the originally assigned station location. The station 
locations were modified to avoid reducing the ability of the surveyor to detect 
raptors or reduce the field of view to less than 270 o .  

The following adjustments to the systematic sampling procedure for siting stations 
were made using the above criteria: 

1. Station 4, as originally selected, provided less than a 200 o view of the study area 
because it was located in a moderately deep draw. Therefore, it was moved 
about 1 kilometer (0.6 mile) south from the comer connecting Sections 12, 7, 13, 
and 18. 

2. Station 5, as originally established, had less than a 180 o viewing area and was 
moved slightly west of the section line comer. 

3. Station 8 was sited slightly more than 1.6 kilometers (1 mile) south of station 7 
on a turnout on the north side of SR 14. This was done because placing the 
station at the intersection of Sections 20, 21, 28, and 29 of Township 4N, Range 
17E would have resulted in it being sited south of the Columbia Aluminum Plant 
and along the bank of the Columbia River. This would have presented an access 
problem to surveyors trying to reach this point, as well as obstructing views of 
avian activities. In addition, placing the station at this site facilitated viewing 
near the top of the ridge and from below, thus avoiding a significant ''blind" area 
where avian activities were likely to occur but that otherwise would not have 
been viewed with the systematically selected observation station. 
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4. Stat ion 9 was also located 1.6 kilometers ( 1  mile) south of where it would have 
been systematic ally placed to si milarly facilitate viewing at the rim of the ridge 

· and avoid a major "blind " area near a potentially important avian use area. 

5. Station 10 was originally located about 1 37  meters ( 150 yards) north of SR 14 
but was moved to a pullout on the south side of SR 14 to improve the s afety for 
the surveyor. 

6. Stat ion 12 was sited slightly north of where it would have been systematically 
placed because the corner of the section was on the bank of or in the Columbia 
River , and the station could be more easily surveyed from SR 14. 

In addition to stations placed within the primary study are a, three control area 
observation stations were placed approximately 16 kilometers ( 10 miles) west of the primary 
study area (Figures 2-1 and 3-4). This control area was selected for ongoing monitoring 
studies of avian use and mortality should development of the projects be approved. Surveys 
in th is control study u nit provided baseline data on raptor population use (e.g., an 
abundance index) in the general area and will provide some index as to changes in raptor 
popu lations due to changes in prey abundance, weather, or some other variable not related 
to the wind generation projects. 

Control stations were located 3.2 kilometers ( 2  miles) or at a 1-kilometer (0.6-mile) 
viewing radius apart. Control stations were sited in habitat similar to those found in the 
primary study area. 

3.5.3 Sun'ey Radius 

The range of detectability of raptors is reco gnized as an in herent variable in field 
observation (Fuller and Mosher 1986). For example, a bald eagle can be seen from several 
kilometers, while an American kestrel is di fficult to see from over j ust 1 kilometer 
(0.6 mi le). Because of this, an observer can search a much greater area from a single point 
for bald eagles than he /she can for American kestrels. 

To account for this di fference, the distance over which fixed point surveys were 
recorded at an observation station was li mited to a radius of 1 kilometer (0.6 mile). Field 
surveyors deter mined whether observations were within or outside of the 1-kilometer 
(0.6-mile) radius by locating the bird 's position on a U.S. Geological Survey topographic 
map. The position was relatively ea sy to pinpoint on the map by using a combination of 
compass bearings and topographic features. The distinct topography of the site allowed for 
direct pinpointing of raptor locations. Each raptor observation was recorded, but 
observations had to be within the 1-kilometer (0.6-mile) radius to be counted as within the 
sample plot. Avian activity observed beyond that radius was recorded as outside of the fixed 
point radius on the field data forms. 
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Figure 3-4. Control Fixed Point Stations - Spring and Fall Seasons 
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3.5.4 Seasonal Timing and Replicate Selection 

To distribute observations evenly throughout each season, several survey replicates 
were conducted throughout each seasonal study period. A replicate was defined as one 
complete survey of all fixed point stations in the primary study area, three samples per day 
each, during a planned 4-day period. Several survey replicates were conducted during each 
study season to ensure that information was gained over the full duration of each season. 

Replicates were conducted approximately every other week during the beginning and 
ending periods of the spring and fall migration seasons. During the peak of each migration 
season, replicates were conducted every week. The exact timing of surveys depended on 
weather and on the intensity of avian migration activities observed. The avian study plan 
(Jones & Stokes Associates, Inc., 1994) allowed flexibility to avoid inclement weather and 
to increase efforts during peak migration periods. 

3.5.5 Sunreying Throughout Each Replicate and Day 

Surveyors conducted observations over the course of a day within each study unit 
(2 days in the eastern hills unit) during each survey replicate. It typically took two surveyors 
3 days to complete one replicate of the fixed point stations on the primary study area and 
1 additional day for one surveyor to observe the control area. Weather conditions or 
logistics in deploying surveyors sometimes required the survey period to be extended over 
several additional days. 

A schedule was established by the avian team leader, prior to entrance into the field, 
to ensure that stations were fairly evenly surveyed at different times within periods. For 
example, station 1 was the first station surveyed in the morning, afternoon, and evening 
periods. This would be followed, in each time period, by station 4 and then station 7. The 
second week that the unit was surveyed, the surveyor began with station 4, followed by 
station 7, and then station 1. The third week that the unit was surveyed, the surveyor began 
with station 7 followed by station 1 and then station 4. On the fourth week of observation 
in the unit, the surveyor started the process over again. 

Observations for each replicate, at each fixed point station, were distributed evenly 
throughout the day. Field surveyors sampled each station for 20 minutes, roughly once 
during the morning (sunrise to 10 a.m.), once during midday (10:01 a.m. to 2 p.m.), and once 
during the afternoon (2:01 p.m. to 6 p.m.). Transects were also surveyed while traveling 
between stations during each of these time periods (see Section 3.6). 
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3.5.6 Adverse Weather Considerations 

Fixed point or transect surveys were not conducted when fog, rain, or other weather 
conditions seriously inhibited visibility, the ability to observe, or surveyors' ability to access 
the fixed point stations. The decision to cancel fixed point surveys due to weather was 
based on the professional discretion of the field leader, and typically involved a telecom
municated approval by the project manager prior to cancellation. As a general rule, station 
observations were not conducted when visibility was less than 1 kilometer (0.6 mile). 

3.5. 7 Topographic Mapping 

Raptor observations were marked on topographic maps. A separate map was made, 
at a scale of 1 :1,200, to cover the 1-kilometer (0.6-m.ile) radius of each fixed point 
observation station. Each observation was identified using the time of first detection. The 
location of the siting within the 1-kilometer radius and the direction of travel were shown. 
Topographic maps had reference numbers to key them to observation forms. 

3.6 SPRING MIGRATION, SUMMER RESIDENT, AND 
FALL MIGRATION VARIABLE TRANSECT 

SURVEY STUDY METHODOLOGY 

Because field surveyors spent about the same amount of time traveling between fixed 
point observation stations as they spent actually conducting the observations, additional 
transect observations significantly augmented fixed point survey data. Field surveyors were 
often moving between fixed point observation stations along regular routes. These stations 
were distributed evenly throughout each study unit, so additional observations could be 
collected at essentially equal effort throughout each study unit. 

Because surveyors had to adhere to planned timing of fixed point observation 
stations, they were not able to complete all data collection and field data forms for each 
observed raptor during variable transect surveys. When time was limited, surveyors did not 
record weather information (e.g., wind speed, wind direction, and temperature) and other 
data. While almost all wildlife species were noted during fixed point station observations, 
only those species identified as special focus species were recorded during transect surveys. 
Similarly, field surveyors otherwise would have been significantly detained while taking notes 
about ravens and common song birds and could not meet the timing requirements of the 
fixed point surveys. 
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3.7 DATA RECORDING COMMON TO ALL FIXED 
POINT AND TRANSECT STUDIES 

3.7.1 Pretield Training 

Three experienced field surveyors were selected for this study. A training session was 
conducted with the surveyors to describe the purpose of the studies as part of the 
environmental review process, various characteristics of wind turbines, the physical 
characteristics of the study area, and the methodology described above. Training focused 
on ensuring that field data were recorded consistently between observers. The variables and 
data codes provided in Appendix B were reviewed in great detail with the surveyors. 
Hypothetical bird observation scenarios were presented to them so that they could practice 
completing the forms and using the field data codes. 

3. 7.2 Field Data Forms 

Raptor sightings were recorded on a standard field data form that included space for 
all variables being studied (described in Appendix B). Appendix C contains a copy of the 
standard blank field data form used while conducting the surveys. 

3.7.3 Quality Control 

Quality control measures were implemented at several stages throughout the study 
process. Each surveyor checked field data forms for completeness, accuracy, and legibility 
at the end of each survey period or at the end of each day. The avian team leader or 
project manager then reviewed the forms to ensure that they were completed and legible, 
discussed the observations made that week with each surveyor, and noted any other valuable 
information that required immediate attention because of its significance to birds or its 
potential effect on the studies being conducted. 

The data were keypunched into an electronic file and compared to the field data 
forms to ensure that no keypunching errors occurred. If the keypunch operator was 
uncertain about a code or saw a possible irregularity in the data, he/she was instructed to 
inform the avian team leader or project manager to resolve the issue prior to completion 
of keypunching. The project manager then randomly selected more than a 5% sample of 
field data forms and checked the appropriate entry in the electronic files to verify that data 
were entered accurately. Finally, once these steps were taken, the data analyst prepared 
univariate and bivariate summaries of the data. Incorrect codes or unusual results were 
checked against the original field data forms and the errors or irregularities were corrected. 
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3.8 BREEDING RAPTOR SURVEY IN THE GREATER STUDY AREA 

Investigations within the greater study area for breeding raptors provided information 
regarding breeding raptor population levels. The greater study area included searches for 
breeding golden eagles, bald eagles, and peregrine falcons that might nest outside of the 
project sites but potentially travel within it. The major objective of this survey element was 
to identify golden eagle, bald eagle, and peregrine falcon nests within 16 kilometers (10 
miles) of potential wind turbine sites. This distance was selected because it is the maximum 
diameter of foraging ranges for nesting individuals of these species. The intent of this 
survey was to provide information suitable to meet the requirements for biological 
assessments for BP A under Section 7 of the Endangered Species Act. 

3.8.1 Habitat Analysis 

Prior to conducting the breeding raptor surveys, habitat for target raptor species was 
evaluated for suitability. The vegetation map, prepared as part of the botany investigations, 
and aerial photographs of the project sites and vicinity were examined and used to identify 
habitats potentially suitable for nesting for each target raptor species. The avian team 
developed a nesting habitat suitability map that was used to focus subsequent field efforts 
to search for raptor nest sites, as described in the following sections. 

3.8.2 Raptor Nest Surveys 

Bald Eagles, Golden Eagles, and Peregrine Falcons 

Nest surveys for these species were conducted using a combination of ground and 
helicopter surveys. Prior to conducting helicopter surveys, field surveyors searched cliffs for 
vertical white-wash streaking (i.e., stains caused by excrement), which is an indication of 
falcon nest sites (Call 1978). Cliff faces and draws were searched on both sides of the 
Columbia River within 16 kilometers (10 miles) of potential wind turbine locations. 

Two helicopter flights were conducted, one in mid-May, when females were sitting 
on nests, and another in early June, when young had hatched yet were still white and visible. 
Attempts were made to conduct the helicopter surveys in cooperation with the WDFW. 
Potential falcon nesting sites identified during helicopter surveys were subsequently revisited 
from the ground, if later determined by the avian team leader to be necessary. 
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Other Raptors 

Nest sites for prairie falcon, Cooper's hawk, sharp-shinned hawk, red-tailed hawk, 
ferruginous hawk, and Swainson's hawk were surveyed during the nesting season within 
3 kilometers (1.9 miles) of potential turbine locations as recommended by the WDFW 
during the March 8, 1994, meeting. Three general habitat categories were established for 
conducting these raptor nesting observations: (1) cliffs and basalt outcrops, (2) sparsely 
located trees, and (3) oak/pine woodlands. Each of these habitats possessed inherent 
features that required different survey techniques. 

Cliffs and basalt outcrops were surveyed using direct observations from below (along 
SR 14) and from above (along the rim of the ridge). Field surveyors systematically searched 
the face of the ridge using spotting scopes, binoculars, and the unaided eye to locate nesting 
hawks. Because of habitat associations, red-tailed and ferruginous hawks were the target 
of these studies. Cliff and basalt outcrops were also simultaneously surveyed for golden 
eagle, prairie falcon, and peregrine falcon. Helicopter surveys for peregrine falcon and 
golden eagle were also used to detect buteo hawk nest sites. 

Trees that were either singly located or in small interspersed groups throughout the 
greater study area were visually searched for stick nests. They were first examined at about 
a 0.25-kilometer (0.16-mile) distance using binoculars and a spotting scope. When hawks 
or stick nests were detected, the tree(s) were examined more closely until the presence or 
absence of a nest site was determined. 

Oak/pine woodlands (i.e., more concentrated and larger woodland areas) were 
surveyed using two methods: (1) stationary observations to detect birds entering or leaving 
nest sites, and (2) walkthrough transects to directly locate stick nests. Each stand of 
oak/pine was surveyed as a separate unit. 

The observations from fixed viewpoints (not from one of the 16 established 
observation stations) for the breeding raptor survey were different in intent and approach 
than those conducted for general raptor use. Rather than establishing a systematic grid of 
observation stations, observation sites were selected based solely on the field of view they 
provided the surveyor. Sites containing potential nesting habitat were surveyed at least once 
for approximately one-half hour in the midmorning (approximately between 9 a.m. and 11 
a.m.), when breeding males were likely to be taking prey to their nests. Once suspected nest 
sites were located using this method, field surveyors entered the woodland stand and 
searched directly for the nest site. Both red-tailed and Swainson's hawks typically call loudly 
when people approach a nest site, and such behavior was used to locate nest sites. 

The second method to survey oak/pine woodlands involved walking transects through 
each oak/pine grove within the greater study area. The woodlands are situated in shallow 
draws on the northern portion of the greater study area. The woodlands are generally 
elliptically shaped, with the long axis north to south. The transects were placed along the 
north-south edges of each oak/pine woodland. Edges are the areas most likely to be used 
by nesting red-tailed and Swainson's hawks. While walking transects, field surveyors also 
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played recorded calls of sharp-shinned, Cooper
,
s, northern harrier, Swainson

,
s, and red

tailed hawks at about every 0.5 kilometer (0.3 mile) to attempt to elicit responses from 
nesting hawks. The calls were played in the order just described, starting with the smaller 
sharp-shinned hawk and ending with the larger and more aggressive red-tailed hawk. Calls 
were played over about a 5- to 10-minute period. The surveyors were particularly careful 
to ensure that they were not hearing calls of mimic bird species (e.g., Stellar

,
s jay.) 

3.9 FIELDWORK IMPLEMENTATION 

Weather conditions and unforeseen logistic problems in scheduling field surveyors
, 

time resulted in some minor variations from the field study method originally outlined in 
the avian study plan. The study plan recognized that these variations might occur as a 
natural part of conducting fieldwork. 

Only one field surveyor could be mobilized during the replicates originally planned 
for April 12-14 and April 21-23 because of a short notice to proceed with the fieldwork 
under the newly developed avian study plan. Thus, one person was deployed and conducted 
the survey during the April 12-18 and April 23-28 periods of the spring migration study. 
Similarly, for the breeding study, one surveyor conducted ground fieldwork during the 
prescribed period of May 11-13 and a second surveyor conducted his surveying during the 
May 14-16 period. These variations resulted in the same level of effort being expended over 
a longer period of time. 

Stations 17, 18, and 19 (the control stations) were not sampled until April 23 because 
they were not selected until that time. Therefore, data for the control stations and area are 
not available for the period prior to that date. However, these stations were sampled during 
each replicate period thereafter. 

On September 29, while conducting the fall migration study, surveying was terminated 
at station 4 (the ridge top area) because of poor weather and road conditions. No 
information was recorded for that station for the entire day or for that replicate. 

During the fall migration study, concerns arose that the primary migration period for 
raptors might be occurring slightly later than predicted because of an unusually warm early 
fall. Therefore, one replicate was added to the fall migration study to ensure that a 
prolonged, concentrated sample of the peak migration period occurred. This additional 
replicate occurred during October 12-15. Through independent contacts with other 
biologists and through the fieldwork, it was later confirmed that the peak fall raptor 
migratory period was not missed. 

On October 21, access could not be obtained to station 4 in the ridge top area 
because an additional lock had been placed on the gate on the Tower Hill area. Subsequent 
attempts to contact the local landowner to obtain a key and gain access were not fruitful. 
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On October 26, stations 1, 2, and 5 (in the western hills area) could not be surveyed 
during the third visit of the day because of poor weather and road conditions. However, 
those stations were sampled during the frrst and second visits of the day. 

Finally, one of the field surveyors had a family emergency during the planned 
October 19-21 replicate. This resulted in one surveyor conducting his observations during 
the prescribed period and the second surveyor conducting his observations during 
October 23-26. 

The missing samples presented no problems for the analyses because, as described 
below in Section 3.10.3, data from all samples within each season were pooled by time of 
day, and there were not missing pooled samples. Pooling would have produced biased 
samples if the missing data deviated substantially from other data collected in the same 
season, but there was no evidence of any such deviation. 

3.10 STATISTICAL METHODS 

3.10.1 Statistical Analysis Objectives 

The statistical analyses primarily addressed two central questions: 

1. Are there statistically significant differences among study units (areas), seasons 
(i.e., spring, summer, or fall), or times of day (i.e., dawn, midday, and dusk) in 
the degree of use by the major avian species present? 

2. What environmental factors significantly affect the probability of the major avian 
species entering the critical altitude? 

Two statistical analysis methods were principally used for this study: repeated 
measures analysis of variance (ANOV A) and logistic regression. Repeated measures 
ANOV A was used to test for differences among study units, seasons, and times of day in 
degree of use of the major bird species (i.e., differences in frequency or duration of species' 
presence). Repeated measures ANOV A is analogous to a three-way ANOV A where study 
unit, season, and time of day are the factors. However, it would not be legitimate to use 
a simple ANOV A for this test because the samples were obtained by repeated sampling of 
the same stations, and samples from the same station are likely to be correlated. A 
repeated measures ANOV A appropriately accounts for this correlation. 

Logistic regression was used to examine how several environmental factors affected 
the probability of entering the critical altitude. Logistic regression is similar to linear 
regression except that different assumptions are made regarding how the independent 
variables affect the response variable. The assumptions of logistic regression are more 
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appropriate than those of linear regression when the outcome of the response variable is 
binomial (i.e., observed bird either entered or did not enter the critical altitude). 

More detailed information regarding the statistical analysis procedures used for this 
study is given below. 

3.10.2 Measurement and Experimental Units 

The basic measurement units of the study were the recorded observations. Only 
observations within the !-kilometer survey radius at the fixed point stations were included 
in the statistical analyses. No statistical analyses were conducted for bird species with fewer 
than 15 observations because the sample size would have been too small to obtain 
statistically valid results. 

A systematic sampling design rather than a random design was used to locate 
observation stations. The statistical methods used to analyze the data assume a random 
design, so the computed probability levels may be slightly different. To account for this 
uncertainty, results were reported as not significant if the reported probability (p) was 
greater than 0.1, as significant if p < 0.01, and as marginally significant if p > 0.01 and p 
< 0.1. Statistical significance refers to the probability of detecting a difference in the values 
of variables when no difference exists. For instance, a probability of 0.1 indicates that there 
is one chance in 10 of finding a difference when none exists. 

For analyses addressing the probability of birds entering the critical altitude, an 
observation was treated as the basic experimental unit. An observation was a record of 
whether the bird or birds observed entered the critical altitude. The proportion of 
observations of a species in which the bird entered the critical altitude was the estimated 
response function. 

The analyses addressing the question of differences in degree of use among study 
units, seasons, and time of day included two sizes of experimental units: (1) station was the 
large experimental unit, and (2) a station visit (visit within station) was the small 
experimental unit. Studies with two or more sizes of experimental units have a split-plot or 
repeated-measures design (Milliken and Johnson 1992). 

Observations were not suitable experimental units for the degree of use analyses 
because observations regarding a species were made only when the species was present. 
Because the length of a station visit was constant, the number or duration of observations 
per visit was an appropriate measure of use. Total number of individuals of a species 
observed during a visit was not used for statistical analyses because birds tend to associate 
with one another, and therefore the presence of one bird increases the likelihood of 
additional birds being present. However, the means of the numbers of sightings 
(individuals) made at each station and season were computed and are presented graphically 
in Section 4. 
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3.10.3 Statistical Analysis Methods for Comparing Degree of 
Use Among Study Units, Seasons, and Time of Day 

Test Procedure 

The same set of stations was sampled during each survey visit in this study. Studies 
in which fixed stations are repeatedly sampled violate assumptions of the simple analysis of 
variance (ANOV A) procedures. The appropriate method for analyzing data from such 
designs is a repeated-measures ANOV A procedure (Milliken and Johnson 1992). Repeated
measures ANOVA (SAS 1992) was used in this study to test for differences in the mean 
number of observations per visit and the mean total duration of observations per visit among 
the study units, seasons, and times of day. 

Test Assumptions, Pooling Data, and Transformations 

The number and duration of observations per visit data were highly skewed (i.e., not 
normally distributed) with a large proportion of zeros in the data (i.e., many visits with no 
observations of the species). In addition, the variances of the groups (e.g., study units, 
seasons, and times of day) being compared were heteroscedastic (i.e., had unequal 
variances). These conditions violate assumptions of the ANOVA test. 

To reduce the proportion of zeros and otherwise improve the distribution of the data 
and reduce differences in variances, the data from all surveys within a season were pooled 
by time of day and the pooled data were log-transformed. Pooling was also required 
because, as noted above, a few sampling visits were missed. The repeated measures 
ANOVA procedure requires that the matrix of subjects (i.e., stations) and times be 
complete. By pooling the data within seasons, missing data were eliminated. Pooling and 
log transformation greatly increased the normality of the distribution and reduced 
differences among variances, but the data remained significantly nonnormal and, for many 
species, were still heteroscedastic. Therefore, results indicating probabilities close to the 
significance level should be regarded skeptically. Test results were reported as significant, 
marginally significant, or not significant as described in Section 3.10.2. 

Another assumption of the repeated-measures ANOVA is that the data meet 
sphericity conditions (a measure of independence). For most of the analyses the sphericity 
condition was met (i.e., the test for sphericity was not significant [p < 0.05]). For cases 
where the test was significant, probability values with the Huynh-Feldt adjustment were 
reported. 
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Analysis Variables 

Study unit, season, and time of day were the independent variables in the repeated
measures analysis. Number and duration of observations per visit (see Section 4 for 
definition of observation) were the response variables. The repeated-measures ANOV A was 
applied to the data after pooling the survey data for each season. Pooling produced means 
for each time of day within each season, resulting in nine repeated measures for each 
station. However, time of day and season were treated as two separate repeated-measures 
factors, with time of day nested within season, so that their effects could be distinguished. 
Stations were the grouping factor and served as replicates in the analysis to compare study 
units. 

Individual Comparisons of Means 

H results of the repeated-measures ANOV A indicated significant or marginally 
significant differences among study units, Tukey's multiple comparison test (SAS 1992) was 
carried out to determine significant differences. Two orthogonal contrasts (SAS 1992) were 
also made to test the following hypotheses: 

Ho: The mean use by the species of the control study unit is equal to its combined 
mean use of the other study units. 

H0: The combined mean use by the species of the study units in which wind 
turbines are planned (western hills, ridge top, and eastern hills) is equal to its 
combined mean use of the other study units in the primary study area (ridge 
face and northern plateau). 

Mean use in these hypotheses refers to mean number of observations per visit and mean 
duration of observations per visit. 

3.10.4 Statistical Analysis Methods Used to Test for Effects 
of Environmental Factors on Probability of 

Entering the Critical Altitude 

Analysis Variables 

The environmental factors tested for their potential effects on the probability of a 
species entering the critical habitat were season, study unit, ground wind direction, wind 
speed, air temperature, and percent cloud cover. Season, study unit, and ground wind 
direction are nominal or class variables, while wind speed, temperature, and cloud cover are 
continuous variables. The response variable, the presence or absence of a bird at the 
critical altitude, is a dichotomous (binary) variable. 
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Test Procedures 

Effects of the continuous explanatory variables on the probability of a bird entering 
the critical altitude were estimated using stepwise logistic regression (SAS 1992). Probability 
thresholds to enter and to keep variables in the model were set at 0.15. 

Logistic regression provides an equation for estimating the probability of an outcome. 
For dichotomous variables, the equation estimates the logit of the probability (p) of one of 
the outcomes (SAS 1992), where logit(p) = log(p/(1-p)). Thus, for significant regressions, 
the probability, p, of a bird entering the critical altitude was estimated from the regression 
results as follows: 

p = elogit(p) / (1 + elogit(p)). 
The sample sizes were too small to use logistic regression with nominal independent 

variables (SAS 1992). Therefore, exact tests (SAS 1992) were used to test association of the 
nominal variables with the probability of a bird entering the critical altitude. Exact tests, 
which are extensions of Fisher's exact test (Sakal and Rohlf 1981) to larger contingency 
tables, are especially suited for analyzing sparse data. The exact tests were carried out 
separately for each of the nominal variables because of the small sample sizes. 
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Section 4. Affected Environment 

4.1 WINTER RAPTOR AND WATERFOWL STUDY 

4.1.1 Raptors 

Winter raptor populations are generally more variable than breeding populations 
because of the inherent variability of prey species availability during winter (Newton 1979). 
Populations are also known to fluctuate widely over the course of a single winter. However, 
while raptor densities may shift, general patterns of habitat associations remain fairly stable. 
Because of this, this section focuses primarily on the species that were present in the study 
area and the habitats or areas they frequented. 

Peregrine Falcon. No peregrine falcons were observed during the winter studies. 
Therefore, few results regarding peregrine falcon winter use can be discussed here, other 
than that peregrine use within the study area is low. While peregrines are believed to 
occasionally travel and forage throughout the study area year-round, winter use is expected 
to be concentrated near waterfowl located along the Columbia River south of the study 
area. 

Bald Eagle. Bald eagles winter along the Columbia River and associated drainages 
near the study area. During winter surveys, bald eagles were observed to use all study units 
within the study area. Use was concentrated along the river and ridge face, and one regular 
travel route was found to exist between the river and roosting areas north of the ridge. 
General patterns of behavior and use were identified and are described in the following 
sections. However, based on the inherent variability of bald eagle wintering behavior, as 
well as the variability of observed behavior, bald eagles can be expected to occur throughout 
the study area to varying degrees. 

Site Numbers and Seasonal Timing. Klickitat County supports relatively few 
bald eagles. In 1990, when the most recent statewide survey of wintering bald eagles was 
conducted, about 1.2% of the total count was found in Klickitat County (35 out of a total 
of 2,983) (WDFW 1990). This amounts to about 5% of the total count for eastern 
Washington counties (35 out of 642). Bald eagle use was observed to vary over the winter 
from about three individuals during low use periods to about 10 individuals during higher 
use periods. In general, use was low during December but increased through the end of 
January. During December 1993, a single bald eagle was observed regularly within the study 
area (although the presence of fog may have resulted in artificially low observations). 
During early January 1994, approximately three bald eagles were estimated to be using lands 
within or near the study area. By the end of January 1994, up to 10 bald eagles were 
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estimated to be present in the study area. In mid-February 1994, 10 bald eagles were 
estimated to be present. This pattern corresponds with that reported by Ichisaka et al. 
(1989), with bald eagle numbers being greatest from early January to mid-March. Numbers 
of eagles found in the second winter study (conducted in December 1994) were similar to 
those found in the first. 

Because of seasonal and yearly variation, it is necessary to apply some estimation of 
maximum bald eagle abundance in the project area. As reported earlier, wintering bald 
eagle numbers fluctuate annually, depending on both the severity of the winter and on the 
availability of food. During 1987 and again in 1989, bald eagle numbers in Klickitat County 
doubled over 1986 and 1988 respectfully (WDFW 1989). The winter survey was conducted 
during a relatively mild winter, and bald eagle numbers reported statewide were generally 
average. Assuming peak use is roughly double average use, the maximum bald eagle 
abundance in the study area is estimated to be at 20 during peak use years (including use 
along the north shore of the Columbia River), or twice the maximum number found at the 
site during the 1994 winter survey. 

Overview of Behavior. Bald eagles observed in the study area were engaged 
in three primary activities: (1) day roosting, (2) roaming/foraging, and (3) roosting or 
traveling to and from night roost sites. Most daytime observations were of birds perched 
along the river or flying along the ridge face and the Columbia River. 

Day Roosting. No regular day roosts were located on the Kenetech and 
CARES project sites in the study area. However, regularly used day roosts were present at 
three points along the Columbia River (Figure 4-1). Bald eagles used these areas 
throughout the day. Weather characteristics were relatively uniform, and no correlations 
between weather and day roosting behaviors were detected. 

Roaming/Foraging. Bald eagles also moved along the Columbia River 
and the ridge face in apparently casual or arbitrary fashion. This behavior, described in this 
report as "roaming", could be considered a combination of foraging behavior and travel 
behavior. During such roaming flights, bald eagles regularly glided and soared on updrafts 
along the ridge face. They would often travel in a criss-cross pattern, occasionally stopping 
to perch on the ground at various places. In some instances, this perching may have been 
to investigate possible food sources. 

During these roaming flights, bald eagles would sometimes cross the ridge top; 
however, daytime use of areas north of the ridge was less than that observed along the ridge 
face and along the Columbia River. On one occasion, bald eagles were observed flying 
within 50 meters of the ground along agricultural lands north of the study area During this 
same day, three bald eagles were observed soaring at approximately 300 meters above the 
ground and 2 kilometers north of the northwest comer of the study area. These soaring 
birds were observed for over 10 minutes until the observers lost sight of them. 

Bald eagles also crossed the Columbia River, doing so in less than 1 minute with 
apparently little effort. Based on several such observations, it appeared that the river 
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formed no barrier to movement and that, therefore, bald eagles present on the Oregon side 
of the river also used the Washington side. 

Night Roosting and Roost Flights. Winter night roosts are areas used 
by bald eagles during the night and occasionally during periods of bad weather. Three 
winter night roosting areas were identified during the winter surveys (Figure 4-2). 

Winter surveys also identified flight paths and general behavior of bald eagles to and 
from their winter night roosts. In general, bald eagles using night roost sites located away 
from the Columbia River left the sites at or near dawn and returned at or near sunset. The 
one night roost site located near the river was also used as a day roost, and travel routes to 
it were observed along the river. 

Bald eagles began their movements toward night roosts about 2 hours before sunset. 
During late afternoon, bald eagles were observed to fly more frequently than at other times 
of the day. During such late afternoon flights, bald eagles slowly worked their way up the 
ridge face of the study area and eventually crossed over the ridge. One specific route was 
used by two adult bald eagles on two consecutive nights in early January and again in late 
January. 

Food Stocks. Bald eagles were not observed foraging during the winter survey. 
However, food sources are likely to be those described in Section 2. Based on the 
distribution of bald eagle observations, it appeared that bald eagles foraged mostly near the 
Columbia River where food stocks included sick or wounded waterfowl, fish, or carrion. 
The second most used area included the ridge face and associated rangelands where food 
stocks included chukar, deer and cattle carrion, and food stolen from kills made by other 
raptors (known as pirated food). As previously discussed, bald eagles were observed 
foraging north of the ridge where food stocks included small mammals, deer and cattle 
carrion, and pirated food. 

Because bald eagles are highly opportunistic in their foraging behavior, their foraging 
areas and behavior are likely to shift with the availability of food stocks. For example, in 
years of high winter mortality of deer and cattle, bald eagles are much more likely to use 
the rangelands along the river, ridge face, ridge top, and eastern and western hills. In years 
when waterfowl are abundant, eagles may shift their foraging to the Columbia River. 

Golden Eagle. Golden eagles were seen to frequent the ridge top and ridge face 
during winter studies. Based on field observations, activity appeared to be greatest near the 
historic nest site located just south of the central portion of the KENETECH site and about 
3 kilometers (1.8 miles) east of the CARES site (Township 3 North, Range 17 East, 
Section 16). Golden eagles were observed to primarily use the middle to upper portions of 
the ridge face study unit and to cross the ridge top at several locations. Crossing altitudes 
were generally below 30 meters (98 feet) but still within the critical altitude range defined 
for this study. Golden eagles were also occasionally observed flying in the western hills 
study unit. Only a few observations were made within the eastern hills and north plateau 
areas. 
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Based on observations made over consecutive days and on results of subsequent 
surveys (i.e., breeding and spring and fall migration surveys), the number of golden eagles 
using the area was estimated to be approximately four juveniles and three adults. 

The flying behavior of golden eagles was similar to that observed during other 
periods of the year. Golden eagles were observed to fly mostly in two distinct patterns: 
(1) flying parallel to the contour of the ridge face at altitudes below 20 meters (66 feet), a 
flight pattern known as contouring, and (2) soaring and circling at altitudes generally above 
20 meters (66 feet). Contouring was apparently not connected to wind direction, although 
birds flying against the wind would obviously move considerably slower than those flying 
with the wind. While soaring was observed throughout the ridge face unit, it was observed 
more frequently near the ridge top. Golden eagles were also observed to perch on the 
ground and on rock ledges. 

Ferruginous Hawk. A single ferruginous hawk was observed in the ridge top study 
unit during the winter survey. Of the other five candidate species that were evaluated as 
part of this study, only the loggerhead shrike and western sage grouse are known to 
generally remain in the region during winter, although these were not observed during 
winter surveys. 

Prairie Falcon. Prairie falcons were observed or expected to occur within all study 
units during winter. Several observations were made along Hoctor Road in the north 
plateau study unit and along SR 14 within and south of the ridge face unit. Behavior 
observed included perching on utility poles and flying close to the ground. Based on field 
observations and habitat associations, prairie falcons are most likely to forage in areas 
containing sparse ground cover in the ridge top unit and in croplands in the north plateau 
study unit. These are areas where homed larks, primary winter prey for prairie falcons, are 
most common. 

Other Raptors. Other raptor species observed during the winter survey included 
rough-legged hawk, red-tailed hawk, American kestrel, and northern harrier. Most raptors 
present in the area are year-round residents. Besides those raptor species already 
mentioned, turkey vultures are the only raptor species that leave the study area during the 
winter. 

In addition to resident raptors, rough-legged hawks migrate to the area during the 
winter and become one of the most common winter species. They are similar to red-tailed 
hawks in appearance and habit. Most observations of rough-legged hawks were within the 
north plateau study unit. They were regularly observed perching on utility poles and flying 
over croplands and pastures. Typical behavior included hovering at altitudes between 10 
and 25 meters (33 and 82 feet). Rough-legged hawks were also observed or assumed 
present (based on habitat) in the other study units. The southernmost portion of the 
western hills study unit was particularly suitable for this species. 

Rough-legged hawks are believed to increase the overall raptor population during 
winter. Rough-legged hawks have been reported to occupy areas vacated by other raptors 
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that have migrated farther south (Palmer 1988), but observations made in the winter and 
in subsequent seasons suggested that the overall raptor population increased during winter 
when the rough-legged hawks appeared. Swainson's hawks are the only hawk to completely 
migrate from the area, and the breeding study found that only two pairs breed within the 
study area. Some red-tailed hawks that breed in the area may also migrate, but use was 
observed to be relatively the same during winter as was observed in other seasons. The 
number of rough-legged hawks observed to use the study area is believed to be greater than 
the number of breeding hawks that migrate south or otherwise leave the study area during 
the winter. 

Red-tailed hawks were the most frequently observed hawk species during winter. Use 
was somewhat centered around the oak/pine woodlands, although these hawks were 
observed throughout the study area. They were commonly observed perching along Hoctor 
Road and to perch, soar, or glide throughout the study area. 

Other raptors were observed in habitats similar to these reported to be typical in the 
literature. Northern harriers were observed near CRP and other croplands in the north 
plateau study unit. American kestrels were frequently observed perched on power lines 
along roads and were found to be common south of the study area and SR 14. They were 
also seen flying along the ridge face and ridge top study units. 

Sharp-shinned hawks are presumed to be most closely associated with the oak/pine 
woodlands, although none were observed within this habitat, presumably because of the 
limited visibility allowed by the woodlands. The species is also likely to forage in more open 
areas as well. Cooper's hawks also were not observed during the winter study, but they are 
assumed to be present in small numbers. Great homed owls were not observed but are 
expected to be present in all study units. 

Lewis' Woodpeckers. While Lewis' woodpeckers are migratory, they were observed 
during the winter months. They were observed most frequently near the oak woodlands in 
the north plateau area, but they were also observed within the north plateau area flying 
across croplands and pasture, away from woodland areas. 

4.1.2 Waterfowl 

Many species of waterfowl winter along the Columbia River and its tributaries. The 
area around the mouth of the John Day River, south of the central portion of the study 
area, is a known concentration area for waterfowl during winter and has been mapped as 
such by the WDFW. The wintering population of ducks and geese has been estimated to 
be about 6,000 in the vicinity of the John Day Dam (Annear in Dames & Moore 1993). 
Canada geese are especially abundant in the area. 

During the first and second winter study periods, road counts along the Columbia 
River in the area immediately south of the study area found no concentrations greater than 
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200 birds. Most observations were of small groups of 10 to 50 individuals. Canada geese 
were the most frequently observed species, and flocks averaging 20 to 50 individuals were 
seen to fly up and down the Columbia River corridor. American coots were the second 
most commonly observed species along the river. Other species observed include redhead, 
common goldeneye, Barrow's goldeneye, ring-necked duck, hooded merganser, bufflehead, 
mallard, and scaup. 

The Rock Creek area was identified as a concentration point for wintering waterfowl 
during the first winter survey period. This area is located about 8.0 kilometers (5 miles) east 
of the KENETECH project site and 19.3 kilometers (12 miles) east of the CARES site. 
American coot and mallard were the most numerous species in this area. Other species 
observed included wigeon, Canada geese, bufflehead, northern pintail, gadwall, and northern 
shoveler. An important observation related to this waterfowl concentration area was that 
a pair of peregrine falcons were detected in this area during subsequent surveys. Peregrine 
falcons are known to be attracted to concentrations of waterfowl, although no peregrine 
falcons were observed in this area during ·the winter survey. 

Waterfowl have been reported to fly from the Columbia River to forage in croplands, 
and a primary concern of this study was that waterfowl were crossing the ridge in the study 
area to feed in the north plateau study unit and other areas to the north. However, no 
regular movements were observed during the first or second winter survey period and no 
foraging was noted in the north plateau study unit. Only three flocks of geese were 
observed to fly over the ridge during the first winter study and none were observed during 
the second. The three flocks observed during the first winter study were seen crossing the 
western hills study unit, approximately 1.6 kilometers (1 mile) west of Juniper Point. Two 
of these observations were in the western portion of the CARES site and the third was 
approximately 0.8 kilometer (0.5 mile) west of the westernmost portion of the CARES site. 

Waterfowl counts during the second winter survey period (December 8-16, 1994) 
included detections of Canada geese, common goldeneye, Barrow's goldeneye, ring-necked 
duck, bufflehead, hooded merganser, redhead, and mallard. During the first 2-day 
observation period, more than 1,300 waterfowl were counted on the Columbia River and 
Rock Creek. During the second 2-day observation period, more than 1, 700 waterfowl were 
observed. Waterfowl were not detected within the project site boundaries during the 2-week 
survey period. These few observations indicate that only minor movements occur through 
the study area during winter. However, such movements may vary from year to year, and 
it is assumed that potentially greater numbers of waterfowl cross the project site during 
some years. 

4.1.3 Common Winter Passerines 
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Homed larks were the most frequently observed passerine during the winter survey. 

They were seen in all habitats, but most frequently along fence lines, in tilled fields, and in I the open rocky areas along the ridge top. Another common species was European starling, 
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with flocks of up to 100 individuals observed. They occur in all study units but seemed to 
prefer the ridge face and the north plateau, where elevated perching areas were present 

Other species of passerines were observed in small flocks throughout the study area, 
but they were most frequently seen along roads and fence lines, shrubby areas, and other 
areas containing cover. Species commonly observed included American robin, house finch, 
dark-eyed junco, American goldfinch, western meadowlark, Brewer's blackbird, and white
crowned sparrow. 

4.1.4 Other Common Winter Birds 

Ravens, American crows, black-billed magpie, and northern flicker were found to be 
very common winter birds within the study area and occurred in all study units. Killdeer 
were common in the north plateau study unit. Gray partridge are assumed present in the 
north plateau, but none were observed. Chukar were relatively common along the ridge top 
and ridge face study units. Rock doves were observed in small flocks along the ridge face, 
and mourning doves were observed in the north plateau study unit. Gulls, including ring
billed and California, were observed along the river but not within the study area. 
Bonapart's gulls have been reported to winter along the river (Dames & Moore 1993), but 
none were observed. 

4.2 SPRING THROUGH FALL STUDY 

The following describes what species of birds were observed within the study area 
during the spring through fall study, their relative abundances, and their likelihood of 
occurrence in the study area by study unit and by season. Also, an analysis is presented of 
the flight behavior, the likelihood of each species flying within the critical altitude, and the 
factors that influence occurrence within the critical altitude. 

4.2.1 Species Abundance and Distribution 

A list of all species observed in the survey radius (1 kilometer or 0.6 mile) area along 
with the total number of sightings the total number of observations, and the total duration 
of observations is presented in Table 4-1. For this analysis, primary species refers to those 
species that occurred in the project area in sufficient frequency to be included in the 
statistical analyses. The following discussions use the following terms to descnbe the results 
of the surveys and statistical analyses. Visit refers to one 20-minute fixed point observation. 
Observations refers to the number of times a bird or birds were seen in the survey radius. 
For instance, one or more birds flying into the survey radius simultaneously count as one 
observation. Sightings refers to the number of birds that were seen within the survey radius. 
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Table 4-1. Total Numbers of Individuals, Observatio� and Duration 
of Observations within the Survey Radius of the Fixed Stations 

Species 

Golden eagle 
Peregrine falcon 
Prairie falcon 
American kestrel 
Turkey vulture 
Northern goshawk 
Cooper's hawk 
Sharp-shinned hawk 
Red-tailed hawk 
Rough-legged hawk 
Ferruginous hawk 
Swainson's hawk 
Long-billed curlew 
Loggerhead shrike 
Waterfowl 
Western bluebird 
Other passerines 
Unidentified raptor 
Unidentified hawk, eagle, 
or vulture 
Unidentified hawk 
Unidentified accipiter 
Unidentified large falcon 
Unidentified small falcon 
Northern harrier 
Osprey 

Total 
Number of 

Sighted 

37 
2 

17 
125 
59 

1 
5 

32 
186 

1 
3 

18 
1 
3 

48 
101 

6,443 
2 
5 

12 
9 
6 
2 

45 
1 

Total 
Number of 

Observations1 

32 
2 

17 
110 
37 

1 
5 

28 
160 

1 
3 

17 
1 
3 
5 

16 
317 

2 
1 

12 
8 
5 
1 

42 
1 

Total 
Duration of 

Observations 
(minutes) 

90.1 
7.0 

67.4 
214.1 
124.8 

4.0 
11.8 
38.5 

727.6 
0.8 
6.0 

60.3 
0.2 

14.0 
21.3 
16.5 
4.3 
0.1 

19.1 
6.5 
2.3 
0.2 

54.2 
5.0 

1 The number of birds sighted is sometimes greater than the number of observations 
because more than one bird was seen and recorded at one time (i.e., a pair) during 
an observation. 
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For instance, if two birds were seen at the same time, it would represent two sightings but 
one observation. Duration refers to the total minutes of observation. 

Raptors 

_ Raptors were the most frequently observed group of birds in the study area, and were 
observed a greater amount of time overall within the survey radius. 

Fourteen raptor species were observed in the study area during surveys. The relative 
abundance of raptors in the study area is expressed using three separate indices: (1) the 
mean number of sightings (individuals) per visit (Figure 4-3), (2) the mean number of obser
vations per visit (Figure 4-4), and (3) the mean duration of observation per visit 
(Figure 4-5). The mean number of raptor observations per 20 minute visit was 1.21 ( + /-
0.75 SD, N = 568). Figure 4-5 illustrates the seasonal changes in the index of relative 
abundance. In descending order of abundance, red-tailed hawk, American kestrel, turkey 
vulture, Swainson's hawk, and prairie falcon were the five most common raptor species 
within the survey radius area during the spring through fall seasons. Red-tailed hawks and 
American kestrels use of the primary study area were two to three times greater than all 
other raptor species. 

Passerines and Other Birds 

Passerines made up the majority of sightings, but were observed a very small amount 
of time within the survey radius. A moderate number of western blue bird observations 
were made, and they tended to remain within the survey radius longer relative to other 
passerines. Very few sightings were made of long-billed curlew and loggerhead shrike, 
making up a negligible percentage of the data. 

Western Bluebird. Western bluebirds were observed during the fall migratory period 
and were abundant during the breeding season. The spring survey occurred after the typical 
blue bird migration period (generally in early March) and thus few were observed. 

Loggerhead Shrike. Only three sightings of loggerhead shrikes were made during 
surveys, indicating that only a few individuals moved through the area during migration. 
Two of these sightings were in the Eastern Hills study unit. 

Sandhill Cranes. One observation of a flock of 50 sandhill cranes was made within 
the survey radius area during spring through fall surveys. During the spring, outside of the 
survey radius area, this single flock was observed initially flying over the Columbia River in 
a north/northeasterly direction. They were south of station 14, located in the Eastern Hills 
study unit on the KENETECH project site. They flew east and entered the southeastern 
edge of the KENETECH site boundary, and continued east flying at over 91.4 meters 
(300 feet) above ground level. Because only one flock was observed, it suggests that the site 
is part of a wide migratory front for sandhill cranes, and not a concentrated migratory area. 
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A wide migratory front means that birds migrate over a wide area, rather than through a 
narrow migratory corridor, such as a mountain pass. 

Long-Billed Curlews. Two sightings of long-billed curlews were made in the project 
area (including one incidental observation), one of these in the Eastern Hills study unit at 
station 16 on the KENETECH site and another in the Western Hills study unit. This 
suggests that the project site is not an important migratory flyway for curlews and the area 
receives only occasional use. 

Waterfowl 

The occurrences of waterfowl made up only a small proportion of the sightings, 
observations, and total duration within the survey radius. Observations of waterfowl in the 
study area suggested that the area does not receive abundant waterfowl use and that the 
area is not an important migratory waterfowl corridor. Waterfowl are known to use the 
Columbia River and small waterbodies in the vicinity of the greater project area. 
Agricultural fields also probably receive some waterfowl foraging use. Only five 
observations of waterfowl (48 sightings) were made during surveys of the area, however, and 
only one of these was a flock that crossed over the Columbia Ridge. 

4.2.2 Seasonal and Site Variation 

Effects of the Distribution of Sampling Effort on Results 

Total number of station visits varied considerably among seasons. However, for the 
repeated measures analyses of the effects of study unit, season, and time of day on degree 
of use, as well as for graphs and tables showing seasonal differences in results, the data from 
individual surveys were pooled by season. This pooling masked the differences in sampling 
effort between seasons (see Section 3.10.3 for a description of how data were pooled). 

Bird Species Included in Statistical Analyses 

As noted in Section 3.10, only bird species observed at least 15 times were included 
in the statistical analyses. Species observed at least 15 times were golden eagle, prairie 
falcon, American kestrel, turkey vulture, sharp-shinned hawk, red-tailed hawk, Swainson's 
hawk, western blue bird, and northern harrier (Table 4-1). There were 317 observations for 
the category, "other passerines", but no statistical analyses were conducted for this category 
because the group was considered to be too diverse to draw meaningful conclusions from 
results of statistical analyses. However, compilations of results for this and the other multi
species categories listed in Table 4-1 are presented in tables. 

Avian Use of Proposed Wuu:/ Farm Sites 
KJickilal Counly, Washington 4-9 

Section 4. Affecled Environmmt 
ltJIIUIJTY 31, 1995 



Presentation of Results 

The statistical results are presented separately for the two groups of analyses 
conducted: repeated measures ANOV As to test for the effects of study unit, season, and 
time of day on degree of use; and logistic regressions and exact tests to investigate the 
relationship of environmental variables and the probability of entering the critical altitude. 
Results within each of these groups are listed by species. Mean number of observations and 
mean duration of observations by season and study unit were used in the statistical analyses. 
The mean number of sigbtings of each species by season and study unit were not analyzed 
but are provided in Appendix D. 

ANOVA tables are given for the repeated measures results. For ANOVA results 
with significant or marginally significant study unit effects, results of the multiple comparison 
tests and orthogonal contrasts are included in the tables. Only multiple comparisons and 
contrasts with significant results are listed. For multiple comparisons, means of the study 
units are listed in order of mean value (i.e., highest mean to lowest mean) and means that 
are not significantly different from one another are superscripted with the same letter. 
Because there were significant interactions between study unit and season for many of the 
analyses, the multiple comparison and contrast tests were carried out separately for each 
season. To provide consistency, the multiple comparisons and contrasts were made 
separately for each season even when interaction of study unit and season was not 
significant. To simplify reference to each study unit throughout the analysis, study units 
were given the following numerical assignments: (1) western hills, (2) eastern bill, (3) ridge 
top, (4) ridge face, (5) northern plateau, and (6) control area. 

Logistic regression equations are provided only when one or more of the independent 
variables was significant or marginally significant. For the nominal variables, tables showing 
percentages of observations with birds entering the critical altitude are given for each class 
of the variables and probability levels are reported for significant and marginally significant 
results. Logistic regression and exact test results are reported for each season. 

The reported probability levels are superscripted with a double asterisk when the 
result was considered significant (ps0.01), with a single asterisk when the result was 
considered marginally significant (0.01 <ps0.10), and with no asterisk when the result was 
considered not significant (p > O.lO). All unreported results for the species analyzed were 
not statistically significant. 

Results of Repeated Measures AN OVA to Test Effects of Study Unit, Season, and Time of 
Day on Mean Number and Duration of Observations per Visit 

The results for mean number of observations and mean duration of observations for 
all raptor species combined are presented for each study unit and season in Figures 4-6 
and 4-7. These data are analyzed by species in the following sections. 
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Removal of Time of Day Effects. Time of day was a marginally significant factor 
(p = 0.0160) for mean number of observations of turkey vultures. Mean number of observa
tions for early, midday, and late were 0.026, 0.112, and 0.059, respectively. Time of day was 
not significant for mean duration of observations of turkey vultures and it was not significant 
for mean number or mean duration of observations of all other species. It was concluded 
that time of day had little or not effect on the degree of use patterns, so this factor was 
dropped from the analyses. A reduced model was analyzed in which time of day results 
were pooled and seasons was the only repeated measures factor. 

Golden Eagle. ANOV A tables for mean number and mean duration of observations 
of golden eagles are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F 

0.0138 8.85 
0.0016 
0.0052 4.04 
0.0048 3.79 
0.0013 

Multiple Comparison Results 

Spring 
Summer 

Contrasts 

Spring 
Summer 

Turbine sites lower than others (p = 0.0008) •• 
Turbine sites lower than others (p =0.0039r· 
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Mean Duration of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F 

0.0396 9.44 
0.0042 
0.0147 1.72 
0.0052 0.61 
0.0085 

Multiple Comparison Results 

Spring 
Summer 

Spring 
Summer 

Contrasts 

Turbine sites lower than others (p = 0.0056) •• 
Turbine sites lower than others (p = 0.0277) • 

Pro b. 

0.0006 •• 

0.1993 
0.7934 

Both mean number and mean duration of observations per visit of golden eagles were 
significantly different among study units. There was a marginally significant difference 
among seasons in mean number of observations, but mean duration of observations was not 
significantly different. The interaction of study unit and season was also significant for mean 
number of observations, indicating that the variation among study units in the number of 
observations was not consistent among seasons. 

Multiple comparison tests of mean number of observations and of mean duration of 
observations and Figures 4-8 and 4-9 indicated that study unit 4, the ridge face, was 
generally used more by golden eagles than other areas. However, this study unit was 
significantly greater than all other study units only for mean number of observations in 
summer. 

The contrasts results indicated that, during spring and summer, the study units in the 
primary study area in which siting of turbines is planned (study units 1, 2, and 3, western 
hills, eastern hills, and ridge top) had significantly lower combined mean numbers and 
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combined mean durations of observations than the study units in which no or few turbines 
are planned (study units 4 and 5, ridge face and northern plateau). This difference resulted 
from the much greater use by the golden eagles of study unit 4 than other study units. The 
combined mean number and combined mean duration of observations of study units in the 
primary study area (study units 1-5) were not significantly different from the means of the 
control study unit (study unit 6). 

Peregrine Falcon. Insufficient data were gathered on peregrine falcons to conduct 
statistical analyses. Mean number of observations and mean duration of observations by 
study unit and season are presented in Figures 4-10 and 4-11. 

Prairie Falcon. ANOV A tables for mean number and mean duration of observations 
of prairie falcons are as follows: 

Mean Number of Observations per Visit ANOVA 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F Pro b. 

0.0008 0.54 0.7444 
0.0015 
0.0000 0.04 0.9572 
0.0010 1.43 0.2238 
0.0007 

Mean Duration of Observations per Visit ANOVA 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F Pro b. 

0.0124 0.80 0.5671 
0.0155 
0.0070 0.49 0.6197 
0.0152 1.05 0.4310 
0.0144 

Both mean number and the mean duration of observations per visit of prairie falcons 
were not significantly different among study units and among seasons. Few prairie falcons 
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were observed during the study (Table 4-1), so differences in use patterns may be difficult 
to detect statistically. Figures 4-12 and 4-13 show no consistent differences in spatial and 
temporal patterns of use. 

American Kestrel. ANOV A tables for mean number and mean duration of observa
tions of American kestrel are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F Pro b. 

0.0089 0.80 0.5666 
0.0111  
0.0484 5.02 0.0179. 

0.0088 0.91 0.5299 
0.0096 

Mean Duration of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS 

0.0290 
0.0280 
0.0473 
0.0585 
0.0447 

F 

1.04 

1.06 
1.31 

Pro b. 

0.4369 

0.3558 
0.2845 

Both mean number and the mean duration of observations per visit of American 
kestrel were not significantly different among study units (Figures 4-14 and 4-15). Mean 
number of observations was marginally significantly different among seasons. Mean number 
of observations in most study units was greatest in summer and least in fall (Figure 4-14). 
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Turkey Vulture. ANOV A tables for mean number and mean duration of observa
tions of turkey vultures are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

Spring 

df 

5 
13 
2 

10 
26 

MS F 

0.0153 3.01 
0.0051 
0.0074 4.22 
0.0083 4.73 
0.0013 

Multiple Comparison Results 

Contrasts 

Spring 

Summer 

Turbine sites lower than others (p =0.0140f 
Control sites higher than others (p = 0.0229) • 
Turbine sites lower than others (p =0.0590). 
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Mean Duration of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

Spring 
Summer 

Spring 
Summer 

df MS F 

5 0.0977 2.49 
13 0.0392 
2 0.0818 5.67 

10 0.0783 5.42 
26 0.0144 

Multiple Comparison Results 

Contrasts 

Turbine sites lower than others (p = 0.0353) • 
Control sites higher than others (p = 0.0020) •• 

Pro b. 

0.0858" 

0.0095"" 

0.0003"" 

Both the mean number and the mean duration of observations per visit of turkey 
vultures were marginally significantly different among study units. There was a marginally 
significant difference among seasons in mean number of observations and a significant 
difference among seasons in mean duration of observations. The interaction of study unit 
and season was also significant for mean number and mean duration of observations, 
indicating that the variation among study units was not consistent among season. 

Multiple comparison tests of mean number and mean duration of observations 
indicated that, during spring, study unit 4 (ridge face) was used by turkey vultures 
significantly more than study units 1, 2, and 5 (western hills, eastern hills, and northern 
plateau) (Figures 4-16 and 4-17). During summer, mean duration of observations was 
significantly greater in study unit 6 (control area) than in study units 5, 3, 2, or 1 
(Figure 4-17). 

The mean number of observations for study unit 4 (ridge face) during summer was 
much higher than those of the other study units, and the difference was greater than that 
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found during the spring (Figure 4-16). Nonetheless, the multiple comparison test found 
significant differences for the spring but not for the summer. The reason for this difference 
is that the variance of the summer mean was greater than that of the spring mean. Several 
cases of high variances were found for means during summer. Extreme variances in the 
summer data are expected because, as noted earlier, fewer samples were pooled to obtain 
the summer data than were pooled for the spring or fall data. 

The contrasts results indicated that, during spring and summer, the study units in the 
primary study area in which siting of turbines is planned (study units 1, 2, and 3) had 
marginally significantly lower combined mean numbers of observations than the study units 
in which no or few turbines are planned (study units 4 and 5) and, during spring only, had 
a marginally significantly lower combined mean duration of observations. Mean number of 
observations in study unit 6, the control area, was marginally significantly higher than the 
combined mean for the other study units during spring, while mean duration of observations 
in the control area was significantly higher during summer. 

Cooper's Hawk. Insufficient data were gathered on Cooper's hawks to conduct 
statistical analyses. Mean number of observations and mean duration of observations are 
presented in Figures 4-18 and 4-19. 

Sharp-Shinned Hawk. ANOV A tables for mean number and mean duration of 
observations of sharp-shinned hawks are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

Avian Use of Proposed Wmd Farm Sites 
Klickitat County, Washington 

MS F 

0.0016 1.58 
0.0010 
0.0023 3.00 
0.0012 1.58 
0.0008 

4-17 

Pro b. 

0.2339 

0.0675. 

0.1694 
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Mean Duration of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F Pro b. 

0.0026 0.72 0.6232 
0.0280 
0.0056 3.05 0.0645* 

0.0023 1.23 0.3159 
0.0018 

Both mean number and the mean duration of observations per visit of sharp-shinned 
hawks were not significantly different among study units. Both mean number and mean 
duration of observations were marginally significantly different among seasons. In most 
study units, use was greatest in the fall (Figures 4-20 and 4-21). The interactions were not 
significant. 

Red-Tailed Hawk. AN OVA tables for mean number and mean duration of observa
tions of red-tailed hawks are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

Spring 
Summer 
Fall 

df 

5 
13 
2 

10 
26 

Avian Use of Proposed Wuut Farm Sites 
K1ickital County, Washington 

MS F 

0.0317 6.02 
0.0053 
0.0058 2.57 
0.0126 5.59 
0.0023 

Multiple Comparison Results 

4-18 

Pro b. 

0.0043 •• 

0.0957* 

0.0002 •• 
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Spring 

Summer 
Fall 

Contrasts 

Turbine sites lower than others (p = 0.0015) •• 
Control site lower than others (p = 0.0988) • 
Control site higher than others (p =0.0009f. 
Turbine sites lower than others (p = 0.0237) • 
Control site higher than others (p =0.0011) •• 

Mean Duration of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

Fall 

Fall 

df 

5 
13 
2 

10 
26 

MS 

0.1755 
0.0043 
0.2013 
0.0913 
0.0085 

F 

4.09 

7.40 
3.36 

Multiple Comparison Results 

Contrasts 

Turbine sites lower than others (p = 0.0096) •• 
Control site higher than others (p =0.0063) •• 

Pro b. 

0.0188. 

0.0029 •• 
0.0063 •• 

The mean number of observations per visit of red-tailed hawks was significantly 
different among study units and the mean duration of observations was marginally 
significantly different. There was a marginally significant difference among seasons in mean 
number of observations, while mean duration of observations was significantly different. 
The interaction of study unit and season was significant for both mean number and mean 
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duration of observations, indicating that the variation in use by red-tailed hawks among 
study units was not consistent among seasons. 

Multiple comparison tests of mean number of observations showed that study unit 5 
(northern plateau) was used significantly more than study units 2, 6, or 1 (eastern hills, 
control area, and western hills) during spring, but that study unit 6 was used more than 
several other study units during summer and fall (Figure 22). Mean number of observations 
during fall was also significantly higher in study unit 5 than in two other study units. Mean 
duration of observations was not significantly different among study units during spring or 
summer. Mean duration was significantly higher for study unit 5 than for study units 2, 4, 
and 1 during the fall, and was also significantly higher for study unit 6 than for study unit 
1. Study units 1 and 2 had relatively low mean numbers and mean durations of observations 
for all seasons (Figures 4-22 and 4-23). 

The contrasts results indicated that the difference between the combined mean 
number of observations of the study units in the primary study area in which siting of 
turbines is planned (study units 1, 2, and 3) and the combined mean of study units in which 
no or few turbines are planned (study units 4 and 5) was significant during the spring and 
marginally significant during the fall. The mean of the control study unit (study unit 6) was 
significantly lower than the combined mean of the primary area study units (study units 1 
to 5) during spring, but was significantly higher during the summer and fall. The r�sults for 
mean duration of observations were significant only in the fall, with the turbine study units 
significantly lower than other study units and the control site significantly higher than other 
study units. 

Swainson's Hawk. ANOV A tables for mean number and mean duration of observa
tions of Swainson's hawks are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

Avian Use of Proposed Wuul Farm Siles 
Klickitat ColllllY, Washington 

MS 

0.0046 
0.0074 
0.0025 
0.0026 
0.0039 

4-20 

F 

0.63 

0.63 
1 .66 

Pro b. 

0.6828 

0.5004 
0.7088 
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Mean Duration of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

MS F Pro b. 

0.0154 0.65 0.6669 
0.0237 
0.0057 0.27 0.7148 
0.0162 0.77 0.6293 
0.0209 

Both the mean number and the mean duration of observations per visit of Swainson's 
hawks were not significantly different among study units and among seasons. Few 
Swainson's hawks were observed during the study (Table 4-1), so differences in use patterns 
may be difficult to detect statistically. Figures 4-24 and 4-25 suggest relatively high use by 
the hawks of study unit 2 (eastern hills) during the summer. 

Ferruginous Hawk. Insufficient data were gathered on ferruginous hawks to conduct 
statistical analyses. Mean number of observations and mean duration of observations are 
presented in Figures 4-26 and 4-27. 

Northern Harrier. ANOV A tables for mean number and mean duration of observa
tions of northern harriers are as follows: 

Mean Number of Observations per Visit ANOVA 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

df 

5 
13 
2 

10 
26 

Avian Use of Proposed Wuul Farm Sites 
.K1ickital County, Washington 

MS 

0.0118 
0.0024 
0.0004 
0.0038 
0.0018 

4-21 

F 

4.90 

0.22 
2.1 1  

Pro b. 

0.0097 •• 

0.7537 
0.084f 
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Spring 

Fall 

Multiple Comparison Results 

Contrasts 

Turbine sites lower than others (p < 0.0001)•• 
Control site lower than others (p =0.0027f• 
Turbine sites lower than others (p = 0.0011) •• 

Mean Duration of Observations per Visit AN OVA 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

Spring 
Fall 

df 

5 
13 
2 

10 
26 

Avian Use of Proposed W'llld Fann Sites 
Klickital County, Washington 

MS F 

0.0201 3.36 
0.0060 
0.0000 0.01 
0.0122 2.00 
0.0061 

Multiple Comparison Results 

4-22 

Pro b. 

0.0362. 

0.9899 
0.0899. 
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Spring 

Fall 

Contrasts 

Turbine sites lower than others (p <0.0001) •• 
Control site lower than others (p =0.0133f 
Turbine sites lower than others (p =0.0021f• 

The mean number of observations per visit of northern harriers was significantly 
different among study units and the mean duration of observations was marginally signifi
cantly different. Seasons were not significantly different both for mean number and for 
mean duration of observations. The interaction of study unit and season was marginally 
significant for mean number and mean duration of observations. 

Multiple comparison tests of mean number and mean duration of observations 
indicated that study unit 5 (northern plateau), the northern plateau, was used significantly 
more by northern harriers during spring and fall than any other study unit (Figures 4-28 
and 4-29). Note that differences among means during summer were not significant, although 
means for study unit 1 (western hills) were much greater than the means for the other sites. 
The means for study unit 1 had high variances, and high variances reduce confidence in 
estimates of means and, thereby, reduce detection by the multiple comparison test of 
differences between means. 

The contrasts results indicated that the study units in the primary study area in which 
siting of turbines is planned (study units 1, 2, and 3, western hills, eastern hills, and ridge 
top) had significantly lower combined mean numbers and mean durations of observations 
than the study units in which no or few turbines are planned (study units 4 and 5, ridge face 
and northern plateau) during spring and fall. This difference resulted from the much 
greater use by northern harriers of study unit 5 than other study units. During spring, the 
combined mean number and combined mean duration of observations of the study units in 
the primary study area (study units 1 to 5) were significantly greater than the means of the 
control study unit (study unit 6). 
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Western Bluebird. ANOV A tables for mean number and mean duration of observa
tions of western blue birds are as follows: 

Mean Number of Observations per Visit ANOV A 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

Fall 

Spring 

Summer 
Fall 

df MS F 

5 0.0014 4.69 
13 0.0040 
2 0.0011 2.77 

10 0.0005 1.22 
26 0.0004 

Multiple Comparison Results 

Contrasts 

Turbine sites lower than others (p = 0.0015) •• 
Control site lower than others (p = 0.0988) 
Control site higher than others (p = 0.0009) •• 
Turbine sites lower than others (p = 0.0237) • 
Control site higher than others (p =0.0011)** 
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Mean Duration of Observations per Visit ANOVA 

Source of 
Variation 

Study Unit 
Error 
Season 
Study Unit x Season 
Error (Season) 

elf 

5 
13 
2 

10 
26 

MS F Pro b. 

0.0005 1.41 0.2838 
0.0004 
0.0019 4.46 0.0364. 
0.0005 1.12 0.3926 
0.0004 

The mean number of observations per visit of western blue birds was marginally 
significantly different among study units, but the mean duration of observations was not 
significantly different. The differences among seasons in mean number and mean duration 
of observations were marginally significant. The interaction of study unit and season was 
significant for mean number of observations, but was not significant for mean duration of 
observations. 

Multiple comparison tests of mean number of observations showed that study unit 3 
was used significantly more than study units 1, 6, or 4 (western hills, control area, and ridge 
face) during fall (Figure 4-30). Mean duration of observations was not significantly different 
among study units during any season (Figure 4-31). 

The contrasts results indicated that, during the fall, the combined mean number of 
observations of the study units in the primary study area in which siting of turbines is 
planned (study units 1, 2, and 3) was marginally significantly higher than the combined mean 
of study units in which no or few turbines are planned (study units 4 and 5). The mean of 
the control study unit (study unit 6) was marginally significantly lower than the combined 
mean of the primary area study units (study units 1-5) during fall. 

Loggerhead Shrike. Too few loggerhead shrikes were observed to conduct statistical 
analyses. Mean number of observations and mean duration of observations are presented 
in Figures 4-32 and 4-33. 

Waterfowl. Insufficient data were gathered on waterfowl to conduct statistical 
analyses. Mean number of observations and mean duration of observations are presented 
in Figures 4-34 and 4-35. 

Passerines. The passerine data was not statistically analyzed because they were 
evaluated as a group of birds. The mean number of observations and the mean duration 
of observations are presented in Figures 4-36 and 4-37. 
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Conclusion 

The above results indicate that season and study unit influence the frequency of 
occurrence of most of the primary species in the study area. For example, golden eagles 
occur in the study area most frequently during the summer in the ridge face study unit. 
Observations drop substantially during all other seasons in all study units. As expected, the 
ridge face is an important habitat area for golden eagles, particularly during the spring and 
summer seasons. This analysis also indicates that golden eagles are also more likely to 
occur in areas that are not planned for extensive wind turbine development (e.g., ridge face 
unit), than in areas that are (e.g., western hills, eastern hills, and ridge top units). As 
expected based on their behavior, results were similar for the turkey vulture. 

The results for northern harrier are also as expected. The primary use areas are the 
agricultural areas of study unit 5 and the rolling grasslands of study unit 1, and they are 
expected to occur less in the steeper terrain of the ridge top and ridge face units. 

Some seasonal and site differences occur among American kestrels, red-tailed hawk, 
sharp-shinned hawks, and prairie falcon; however, these species can be expected to occur 
in all study units, although in varying proportions seasonally. Site differences in Swainson's 
hawks use were expected. The eastern hills and northern plateau areas were more fre
quently used. These areas also correspond with the nest locations found during the breeding 
survey. 

Data were too sparse to reach statistical conclusions for some species, such as the 
peregrine falcon, Cooper's hawk, ferruginous hawk, loggerhead shrike, and waterfowl. These 
species were found to be present in very small numbers. 

4.2.3 Movements and Behavior 

Flight Patterns 

Bird flight data are tabulated as percentages within each season (Tables 4-2 
through 4-5). Statistical analyses were not conducted for these data; however, there are no 
obvious consistent patterns. Flight direction data (Table 4-3) suggests that the area is not 
used as a migratory corridor. Birds did not funnel through the project area along a defined 
front. Instead, birds observed during the migratory seasons appeared to fly through the area 
on a broad front, with no detectable pattern. Birds probably do migrate along an east-west 
migratory route along the Columbia River and along north-south migratory route through 
the project area; however, no specific migratory corridor was detected from general 
observations or was detected in the database. 

Table 4-4 indicates that the majority of observations were of birds either flying 
through the area or foraging with no obvious seasonal patterns. 
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Table 4-2. Number (Percent) of Observations in Different Flight Patterns 
during Spring, Summer, and Fall 

Slow Moderate Flexed 

Species Season Perched soann.ga Flappioi Glidi.n( Gliding" Glidi.n( Hovering 

Golden eagle Spring -- -- 2 (28.6) 5 (71.4) 

Summer -- -- 1 (12.5) 5 (62.5) 1 (12.5) 1 (12.5) 

Fall 1 (5.9) 3 (17.6) -- 12 (70.6) 1 (5.9) 

Peregrine falcon Spring -- -- -- 1 (100.0) 

Fall -- -- 1 (100.0) 

Prairie falcon Spring -- -- 2 (40.0) 2 (40.0) 1 (20.0) 

Summer 1 (50.0) -- 1 (50.0) 

Fall 2 (20.0) 2 (20.0) 2 (20.0) 3 (30.0) 1 (10.0) 

American kestrel Spring 9 (25.7) 3 (8.6) 17 (48.6) 1 (2.9) 1 (2.9) -- 4 (11.4) 

Summer 4 (13.3) 1 (3.3) 18 (60.0) 1 (3.3) 3 (10.0) -- 2 (6.7) 

Fall 7 (15.6) 4 (8.9) 29 (64.4) 3 (6.7) 2 (4.4) 

Turkey vulture Spring 1 (5.9) 4 (23.5) 1 (5.9) 11 (64.7) 

Summer -- 1 (11.1) -- 8 (88.9) 

Fall -- 2 (18.2) -- 7 (63.6) 2 (18.2) 

Northern goshawk Fall -- -- 1 (100.0) 

Cooper's hawk Spring -- -- -- 2 (100.0) 

Summer -- -- -- -- 1 (100.0) 

Fall -- 1 (50.0) -- 1 (50.0) 

Sharp-shinned hawk Spring 1 (33.3) -- 1 (33.3) -- -- 1 (33.3) 

Summer -- - 1 (50.0) -- 1 (50.0) 

Fall -- 4 (17.4) 13 (56.5) 5 (21.7) 

Red-tailed hawk Spring 4 (7.8) 20 (39.2) 14 (27.5) 7 (13.7) 6 (11.8) 

Summer 2 (16.7) 3 (25.0) 2 (16.7) 3 (25.0) -- 2 (16.7) 

Fall 26 (26.8) 19 (19.6) 15 (15.5) 25 (25.8) 11 (11.3) 1 (1.0) 

Rough-legged hawk Spring -- - 1 (100.0) 

Ferruginous hawk Spring -- 1 (50.0) -- 1 (50.0) 

Fall -- -- -- 1 (100.0) 

Swainson's hawk Spring -- 5 (71.4) 1 (14.3) -- - -- 1 (14.3) 

Summer 2 (28.6) 1 (14.3) 1 (14.3) -- 1 (14.3) 1 (14.3) 1 (14.3) 

Fall 1 (33.3) -- 1 (33.3) -- 1 (33.3) 

Long-billed curlew Spring -- -- 1 (100.0) 

Loggerhead shrike Summer 1 (100.0) 
Fall 1 (50.0) -- 1 (50.0) 

Waterfowl Spring -- -- -- -- -- -- 1 (33.3) 



Table 4-2. Continued 

Species 

Western bluebird 

Unidentified raptor 
Unidentified hawk 

Unidentified accipiter 

Unidentified large falcon 

Unidentified small falcon 
Northern harrier 

Osprey 

Season 

Fall 
Spring 

Summer 
Fall 
Fall 

Spring 
Fall 

Spring 
Summer 

Fall 
Spring 

Fall 
Fall 

Spring 
Summer 

Fall 
Fall 

Perched 

1 (100.0) 
--

2 (14.3) 
--

1 (20.0) 

Soati.n( 

--

2 (28.6) 
2 (40.0) 
3 (60.0) 

--

1 (50.0) 

1 (9.1) 
1 (25.0) 

3 (11.1) 

• Circling flight, typically when a bird is using a thermal or an updraft. 

Flapping" 

3 (75.0) 

1 (100.0) 
10 (71.4) 

5 (71.4) 
1 (20.0) 
1 (20.0) 
1 (100.0) 
1 (50.0) 
1 (100.0) 
2 (50.0) 
1 (100.0) 
6 (54.5) 
1 (25.0) 

15 (55.6) 

Slow 
Glidin( 

1 (25.0) 

1 (50.0) 

1 (25.0) 

3 (27.3) 
1 (25.0) 
7 (25.9) 
1 (100.0) 

b Powered flight, used when most of the bird's movement is powered by wing flaps, with little gliding. 

Moderate 
Gli<lint 

1 (50.0) . 

1 (20.0) 

1 (25.0) 

1 (9.1) 
1 (25.0) 
2 (7.4) 

Flexed 
Glidin( 

1 (20.0) 

Hovering 

c Used to desaibe a bird moving in a relatively straight line (as oppoSed to circling) with wings in full or mostly full extension and the tail mostly fanned. 

d Used to desaibe when a bird is moving in a relatively straight line with wings partially extended (intermediate between slow and flexed gliding). 

e Used to desaibe a bird moving in a relatively straight line with wings mostly flexed, or tucked back, and tail mostly closed. Typically when a bird is using strong, 

turbulent updrafts or when it is foraging close to the ground. 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -

Table 4-3. Number (Percent) of Observations in Different Flight Directions 
during Spring, Summer, and Fall 

Species Season North Northwest West Southwest South Southeast East Northeast Circling 

Golden eagle Spring -- -- 1 (14.3) -- -- 1 (14.3) 2 (28.6) 3 (42.9) 

Summer -- 1 (12.5) 4 (50.0) -- 1 (12.5) -- 2 (25.0) 

Fall 3 (18.8) 4 (25.0) 4 (25.0) -- -- 1 (6.3) 4 (25.0) 

Peregrine falcon Spring 1 (100.0) 
Fall -- -- -- -- -- 1 (100.0) 

Prairie falcon Spring -- -- 2 (40.0) -- -- 1 (20.0) 1 (20.0) 1 (20.0) 

Summer -- -- 1 (100.0) 

Fall 1 (12.5) 1 (12.5) 3 (37.5) 1 (12.5) -- -- -- 2 (25.0) 

American kestrel Spring 3 (12.0) 5 (20.0) 7 (28.0) -- 3 (12.0) -- 3 (12.0) 4 (16.0) 
Summer 4 (15.4) 1 (3.8) 4 (15.4) 3 (11.5) 4 (15.4) -- 10 (38.5) 

Fall 5 (13.2) 3 (7.9) 7 (18.4) 2 (5.3) 10 (26.3) 4 (10.5) 6 (15.8) 1 (2.6) 

Turkey vulture Spring -- -- 8 (50.0) -- -- -- 7 (43.8) 1 (6.3) 

Summer 2 (22.2) -- 2 (22.2) 1 (11.1) -- -- 3 (33.3) 1 (11.1) 

Fall 2 (18.2) 1 (9.1) -- 1 (9.1) 3 (27.3) 1 (9.1) 2 (18.2) 1 (9.1) 

Northern goshawk Fall -- -- -- -- -- 1 (100.0) 

Cooper's hawk Spring 1 (50.0) -- -- -- -- -- -- 1 (50.0) 

Summer -- -- -- -- -- -- -- 1 (100.0) 

Fall -- -- 2 (100.0) 

Sharp-shinned hawk Spring -- 1 (50.0) -- -- -- -- -- 1 (50.0) 

Summer 1 (50.0) -- 1 (50.0) 

Fall -- 3 (13.0) 4 (17.4) 3 (13.0) 8 (34.8) 2 (8.7) 3 (13.0) 

Red-tailed hawk Spring 7 (15.2) 2 (4.3) 8 (17.4) 6 (13.0) 4 (8.7) 1 (2.2) 11 (23.9) 7 (15.2) 

Summer 3 (30.0) -- 3 (30.0) -- 2 (20.0) -- 2 (20.0) 

Fall 13 (18.3) 9 (12.7) 17 (23.9) 4 (5.6) 9 (12.7) 5 (7.0) 11 (15.5) 2 (2.8) 1 (1.4) 

Rough-legged hawk Spring -- 1 (100.0) 

Ferruginous hawk Spring -- -- 2 (100.0) 

Fall -- -- -- -- - 1 (100.0) 

Swainson's hawk Spring -- 1 (14.3) -- 1 (14.3) 2 (28.6) -- 1 (14.3) 2 (28.6) 

Summer 4 (80.0) -- -- -- -- 1 (20.0) 

Fall -- -- 1 (50.0) 1 (50.0) 

Long-billed curlew Spring -- -- -- -- 1 (100.0) 

Waterfowl Fall -- -- -- -- 3 (75.0) -- 1 (25.0) 

Western bluebird Summer -- -- -- -- 1 (100.0) 

Fall 2 (20.0) 1 (10.0) 1 (10.0) 2 (20.0) -- 1 (10.0) 2 (20.0) 1 (10.0) 

Unidentified raptor Fall -- -- 1 (50.0) -- 1 (50.0) 



Table 4-3. Continued 
--

Species Season North Northwest West Southwest South Southeast East Northeast Circling 

Unidentified hawk Spring 2 (28.6) 1 (14.3) 2 (28.6) 1 (14.3) -- -- -- 1 (14.3) 

Fall -- 1 (25.0) 1 (25.0) -- -- -- 1 (25.0) 1 (25.0) 

Accipiter Spring 1 (20.0) -- -- 1 (20.0) 1 (20.0) -- 2 (40.0) 

Summer -- -- 1 (100.0) 
Fall -- -- -- -- 1 (50.0) 1 (50.0) 

Unidentified large falcon Spring -- 1 (100.0) 
Fall -- -- 1 (25.0) -- -- -- 3 (75.0) 

Unidentified small falcon Fall -- 1 (100.0) 
Northern harrier Spring 2 (18.2) -- 3 (1:7.3) 2 (18.2) 2 (18.2) -- 2 (18.2) 

Summer 1 (33.3) -- -- -- 1 (33.3) -- 1 (33.3) 

Fall 3 (11.1) 2 (7.4) 5 (18.5) 2 (7.4) 5 (18.5) 1 (3.7) 5 (18.5) 4 (14.8) 

Osprey Fall -- -- -- -- 1 (100.0) 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -

Table 4-4. Number (Percent) of Observations in Different Flight Behaviors 
during Spring, Summer, and Fall 

Passing Courtship 
Through Flight/Pair Aggressive Other 

Species Season the Area Bonding Foraging Interaction Behavior Perched 

Golden eagle Spring 1 (14.3) -- 4 (57.1) 2 (28.6) 
Summer 3 (37.5) -- 5 (62.5) 

Fall 5 (29.4) 1 (5.9) 10 (58.8) -- -- 1 (5.9) 

Peregrine falcon Spring 1 (100.0) 
Fall -- -- 1 (100.0) 

Prairie falcon Spring -- -- 4 (80.0) 1 (20.0) 

Summer -- -- 1 (50.0) -- -- 1 (50.0) 

Fall 2 (20.0) -- 5 (50.0) 1 (10.0) -- 2 (20.0) 

American kestrel Spring 4 (11.4) -- 19 (54.3) 3 (8.6) -- 9 (25.7) 

Summer 2 (6.9) -- 16 (55.2) 5 (17.2) 2 (6.9) 4 (13.8) 

Fall 17 (37.8) 1 (2.2) 14 (31.1) 2 (4.4) 4 (8.9) 7 (15.6) 

Turkey vulture Spring 5 (29.4) -- 9 (52.9) -- 2 (11.7) 1 (5.9) 

Summer 1 (12.5) -- 5 (62.5) -- 2 (25.0) 

Fall 3 (27.3) -- 8 (72.7) 

Northern goshawk Fall 1 (100.0) 

Cooper's hawk Spring 1 (50.0) -- 1 (50.0) 

Summer -- -- -- 1 (100.0) 

Fall 1 (50.0) -- -- -- 1 (50.0) 

Sharp-shinned hawk Spring -- -- 2 (66.7) -- -- 1 (33.3) 

Summer 1 (50.0) -- 1 (50.0) 

Fall 14 (63.6) -- 7 (31.8) 1 (4.5) 

Red-tailed hawk Spring 7 (13.7) 2 (3.9) 29 (56.9) 7 (13.7) 2 (3.9) 4 (7.8) 

Summer 2 (16.7) -- 7 (58.3) 1 (8.3) -- 2 (16.7) 

Fall 19 (19.6) -- 48 (49.5) 3 (3.1) 1 (1.0) 26 (26.8) 

Rough-legged hawk Spring 1 (100.0) 

Ferruginous hawk Spring 1 (50.0) -- 1 (50.0) 

Fall -- -- 1 (100.0) 

Swainson's hawk Spring 1 (14.3) -- 6 (85.7) 

Summer -- 1 (14.3) 4 (57.1) -- -- 2 (28.6) 

Fall 1 (33.3) -- 1 (33.3) -- -- 1 (33.3) 

Long-billed curlew Spring 1 (100.0) 

Loggerhead shrike Summer -- -- -- -- -- 1 (100.0) 

Fall -- -- 1 (50.0) -- -- 1 (50.0) 



Table 4-4. Continued 

Passing Courtship 
Through Flight/Pair Aggressive Other 

Species Season the Area Bonding Foraging Interaction Behavior Perched 

Waterfowl Spring -- -- -- -- 1 (100.0) 
Fall 4 (100.0) 

Western bluebird Spring -- -- -- -- -- 1 (100.0) 
Summer 1 (100.0) 

Fall 9 (75.0) -- 1 (8.3) -- -- 2 (16.7) 
Unidentified raptor Fall 2 (100.0) 
Unidentified hawk Spring 4 (57.1) -- 3 (42.9) 

Fall 2 (40.0) -- 1 (20.0) 1 (20.0) -- 1 (20.0) 
Unidentified accipiter Spring -- -- 4 (80.0) -- 1 (20.0) 

Summer -- -- -- 1 (100.0) 
Fall 2 (100.0) 

Unidentified large falcon Spring 1 (100.0) 
Fall 2 (50.0) -- 1 (25.0) 1 (25.0) 

Unidentified small falcon Fall -- 1 (100.0) 
Northern harrier Spring 1 (9.1) 1 (9.1) 7 (63.6) -- 2 (18.2) 

Summer -- -- 3 (75.0) -- 1 (25.0) 
Fall 5 (18.5) -- 20 (74.1) 2 (7.4) 

Osprey Fall 1 (100.0) 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -

Table 4-5. Number (Percent) of Observations in Different F1ight Paths 
during Spring, Summer, and Fall 

Species Season Path 1• Path 2b Path 3c Path 4c Path � 

Golden eagle Spring -- -- 4 (57.1) 1 (14.3) 2 (28.6) 

Summer 2 (25.0) 5 (625) -- -- 1 (12.5) 
Fall 1 (6.3) 6 (375) -- 6 (375) 3 (18.8) 

Peregrine falcon Spring -- -- -- -- 1 (100.0) 

Fall -- -- -- 1 (100.0) 

Prairie falcon Spring -- -- 2 (40.0) 2 (40.0) 1 (20.0) 

Summer -- 1 (100.0) 
Fall -- 1 (12.5) -- 1 (125) 6 (75.0) 

American kestrel Spring 2 (7.7) 1 (3.8) 2 (7.7) 2 (7.7) 19 (73.1) 

Summer 4 (15.4) 2 (7.7) 2 (7.7) 1 (3.8) 17 (65.4) 

Fall 1 (2.6) 1 (2.7) -- 7 (18.4) 29 (76.3) 

Turkey vulture Spring 3 (18.8) 7 (43.8) 3 (18.8) 1 (6.3) 2 (12.5) 

Summer 2 (22.2) 3 (33.3) -- 1 (11.1) 3 (33.3) 
Fall -- 2 (18.2) -- 3 (27.3) 6 (545) 

Northern goshawk Fall -- -- -- 1 (100.0) 

Cooper's hawk Spring -- -- -- -- 2 (100.0) 

Summer -- -- -- 1 (100.0) 
Fall -- -- 1 (50.0) -- 1 (50.0) 

Sharp-shinned hawk Spring -- -- -- -- 2 (100.0) 

Summer -- -- -- 1 (50.0) 1 (50.0) 

Fall 2 (8.7) 4 (17.4) 1 (4.3) 5 (21.7) 11 (47.8) 

Red-tailed hawk Spring 2 (4.3) 3 (65) 3 (6.5) 6 (13.0) 32 (69.6) 

Summer -- 3 (30.0) -- -- 7 (70.0) 

Fall 5 (7.0) 7 (9.9) 4 (5.6) 5 (7.0) 50 (70.4) 

Rough-legged hawk Spring -- -- -- -- 1 (100.0) 

Ferruginous hawk Spring -- -- 1 (50.0) -- 1 (50.0) 

Fall -- -- -- -- 1 (100.0) 

Swainson's hawk Spring -- -- -- 1 (16.7) 5 (83.3) 
Summer -- -- - 1 (20.0) 4 (80.0) 

Fall -- -- - -- 2 (100.0) 

Long-billed curlew Spring -- -- -- -- 1 (100.0) 

Loggerhead shrike Fall -- -- -- -- 1 (100.0) 

Waterfowl Fall -- -- -- 3 (75.0) 1 (25.0) 

Western bluebird Summer -- -- -- -- 1 (100.0) 
Fall -- -- -- 2 (16.7) 10 (83.3) 



Species 

Unidentified raptor 
Unidentified hawk 

Unidentified accipiter 

Unidentified large falcon 

Unidentified small falcon 
Northern harrier 

Osprey 

Season 

Fall 
Spring 

Fall 
Spring 

Summer 
Fall 

Spring 
Fall 
Fall 

Spring 
Summer 

Fall 
Fall 

• Flying parallel to ridge below ridgeline. 

b Flying parallel to ridge along ridgeline. 

c Flying parallel to ridge along ridgetop. 

d Crossing ridge. 

e Other path routes. 

Table 4-5. Continued 

Path 1• Path t' 

1 (14.3) --

3 (75.0) --

2 (40.0) --

1 (25.0) --

1 (3.7) 2 (7.4) 

Path 3c Path 4c Path SS 

1 (50.0) -- 1 (50.0) 
-- -- 6 (85.7) 

1 (25.0) 
-- -- 60.0 

1 (100.0) 
2 (100.0) 
1 (100.0) 

1 (25.0) -- 2 (50.0) 
1 (100.0) 

11 (100.0) 
4 (100.0) 

1 (3.7) -- 23 (85.2) 
1 (100.0) 

- - - - - - - - - - - - - - - - - - -
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Table 4-5 describes the percent of observations of each species using specific flight 
paths. Of the flight paths considered, Path 3 (flying parallel to the ridge along the ridge 
top) and Path 4 (crossing the ridge) are the flight paths in which potential encounters with 
turbines would be the greatest. Most species were at least occasionally observed in these 
flight patterns. Certain species, such as golden eagle and prairie falcon, were observed in 
these flight paths for a relatively large percentage of observations. Both observations of 
peregrine falcons were of birds crossing the ridge in the eastern portion of the study area. 

Results of Logistic Regression to Test Effects of Temperature, Wind Speed, and Cloud 
Cover on Probability of Entering the Critical Altitude, and Results of Exact Tests of 
Association of Study Unit, Season, Habitat, and Ground Wind Direction with Probability 
of Entering the Critical Altitude 

General Results for all Species. During the majority of observations, all the species 
observed in this study entered the critical altitude (Figure 4-38). Of the species observed 
more than 15 times (Table 4-1 ), turkey vultures had the highest proportion of entry into the 
critical altitude, and northern harriers had the lowest proportion. 

Proportions of observations during which a bird or birds entered the critical altitude 
are grouped by seasons in Table 4-6, by study units within seasons in Table 4-7, and by 
habitat type traversed within season in Table 4-8. The direction of the wind at ground level 
was not significantly associated with the probability of entering the critical altitude for any 
species, so no table is provided for this variable. 

Golden Eagle 

Seasons. Golden eagles entered the critical altitude during all observations 
in the spring, but during only 65% of the observations during the fall (Table 4-6). The 
differences among seasons were not statistically significant. 

Spring. No analyses were possible for spring because golden eagles entered 
the critical altitude during all observations (i.e., they were not observed to vary with other 
factors). 

Summer. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

There was no statistically significant association of study unit or habitat with the 
probability of entering the critical altitude. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Avian Use of Proposed Wllld Farm Sites 
.K1ickilat County, Washington 4-27 
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Table 4-6. Number (Percent) of Observations with Birds at the Critical 
Altitude during Spring, Summer, and Fall 

Species Spring Summer 

Golden eagle 7 (100.0) 7 (87.5) 
Peregrine falcon 1 (100.0) 
Prairie falcon 5 (100.0) 2 (100.0) 
American kestrel 23 (65.7) 26 (86.7) 
Turkey wlture 15 (88.2) 9 (100.0) 
Northern goshawk 
Cooper's hawk 2 (100.0) 1 (100.0) 
Sharp-shinned hawk 3 (100.0) 2 (100.0) 
Red-tailed hawk 39 (76.5) 10 (83.3) 
Rough-legged hawk 1 (100.0) 
Ferruginous hawk 1 (50.0) 
Swainson's hawk 6 (85.7) 6 (85.7) 
Long-billed curlew 1 (100.0) 
Loggerhead shrike 0 (0.0) 
Waterfowl 0 (0.0) 
Western bluebird 0 (0.0) 1 (100.0) 
Unidentified raptor 
Unidentified hawk 6 (85.7) 
Unidentified accipiter 3 (60.0) 1 (100.0) 
Unidentified large falcon 0.0 
Unidentified small falcon 
Northern harrier 6 (54.5) 2 (50.0) 
Osprey 

Fall 

11 (64.7) 
1 (100.0) 
7 (70.0) 

38 (84.4) 
10 (90.9) 
1 (100.0) 
2 (100.0) 

18 (78.3) 
82 (84.5) 

1 (100.0) 
2 (66.7) 

0 (0.0) 
3 (75.0) 

10 (71.4) 
2 (100.0) 
5 (100.0) 
1 (50.0) 
4 (100.0) 
1 (100.0) 

16 (59.3) 
0 (0.0) 



Table 4-7. Number (Percent) of Observations with Birds at the Critical Altitude 
in the Different Study Units during Spring, Summer, and Pall 

Northern Control 
Western Hills Eastern Hills Ridge Top Ridge Pace Plateau Area 

Study Study Study Study Study Study 
Species Season Unit 1 Unit 2 Unit 3 Unit 4 Unit S Unit 6 

Golden eagle Spring - - 1 (1!Xl.O) 4 (100.0) 1 (100.0) 1 (100.0) 
Summer - 1 (100.0) - 5 (83.3) - 1 (100.0) 

Pall 1 (100.0) 0 (0.0) 3 (100.0) 5 (83.3) 0 (0.0) 2 (66.7) 
Peregrine falcon Spring - - - - 1 (100.0) 

Pall - - - - 1 (100.0) 
Prairie falcon Spring - 1 (100.0) 1 (100.0) 3 (100.0) 

Summer - - - 1 (100.0) 1 (100.0) 
Pall 1 (100.0) 1 (50.0) - - 0 (0.0) 5 (100.0) 

American kestrel Spring 1 (50.0) 3 (50.0) 5 (71.4) 8 (61.5) 5 (83.3) 1 (100.0) 
Summer 4 (66.7) 9 (81.8) 5 (100.0) 4 (100.0) 1 (100.0) 3 (100.0) 

Pall 2 (100.0) 6 (75.0) 11 (100.0) 4 (66.7) 9 (90.0) 6 (75.0) 
Turkey vulture Spring - - 2 (100.0) 11 (91.7) 1 (100.0) 1 (50.0) 

Summer - - - 5 (100.0) - 4 (100.0) 
Pall 0 (0.0) 2 (100.0) 4 (100.0) - 4 (100.0) 

Northern goshawk Pall - - - - - 1 (100.0) 
Cooper's hawk Spring 1 (100.0) - 1 (100.0) 

Summer - - - 1 (100.0) 
Pall - - - 1 (100.0) - 1 (100.0) 

Sharp-shinned hawk Spring - - 3 (100.0) 
Summer 1 (100.0) - - 1 (100.0) 

Pall 1 (100.0) 2 (66.7) 9 (100.0) 3 (75.0) 3 (75.0) 0 (0.0) 
Red-tailed hawk Spring 4 (100.0) 3 (50.0) 4 (57.1) 10 (90.9) 15 (78.9) 3 (75.0) 

Summer 1 (50.0) - - 1 (50.0) 2 (100.0) 6 (100.0) 
Pall 1 (100.0) 8 (100.0) 11 (78.6) 6 (75.0) 24 (80.0) 32 (88.9) 

Rough-legged hawk Spring - - - - - 1 (100.0) 
Ferruginous hawk Spring - - 1 (50.0) 

Pall - - - - 1 (100.0) 
Swainson's hawk Spring - 3 (100.0) 1 (100.0) - 2 (66.7) 

Summer - 5 (83.3) - - 1 (100.0) 
Pall - - 1 (50.0) - 1 (100.0) 

Long-billed curlew Spring - 1 (100.0) 
Loggerhead shrike Summer - - - - 0 (0.0) 

Pall - - 0 (0.0) 
Waterfowl Spring - - 0 (0.0) 

Pall - 1 (50.0) - 1 (100.0) - 1 (100.0) 
Western bluebird Spring - 0 (0.0) 

Summer - - 1 (100.0) 
Pall - 3 (75.0) 5 (71.4) - 2 (66.7) 

Unidentified raptor Pall - - 1 (100.0) - - 1 (100.0) 
Unidentified hawk Spring - 2 (100.0) 1 (100.0) 1 (100.0) 1 (100.0) 1 (50.0) 

Pall 1 (100.0) 2 (100.0) 1 (100.0) - - 1 (100.0) 

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -

Table 4-7. Continued 

Northern Control 
Western Hills Eastern Hills Ridge Top Ridge Pace Plateau Area 

Study Study Study Study Study Study 
Species Season Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 

Unidentified accipiter Spring - 0 (0.0) 1 (100.0) 1 (50.0) 
Summer - - 2 (100.0) 

Pall - 1 (50.0) 
Unidentified large falcon Spring - 0 (0.0) 

Pall - - - - 2 (100.0) 2 (100.0) 
Unidentified small falcon Pall - - 1 (100.0) 
Northern harrier Spring - - 1 (100.0) - 5 (50.0) 

Summer 1 (33.3) - - - 1 (100.0) 
Pall - 3 (75.0) 2 (50.0) 1 (100.0) 10 (62.5) 0 (0.0) 

Osprey Pan - - 0 (0.0) 
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Table 4-8. Columbia River Windfarm Project Percent of Obsetvations with Birds at the Critical Altitude 

I 
Traversing Different Habitat Types in Spring, Summer, and Fall 

Consetvation I Reserve 
Open Shrub Program Juniper/ Juniper/ Developed 

Species Season Grassland• Steppeb Landsc Grasslandd Rocke Roc tel Oak& Oak-Pinch Cropland1 Pasture1 Areas Watet' 

I 
Spring 3 (100.0) 1 (100.0) 1 (100.0} 1 (100.0) 1 (100.0) Golden eagle - - - - -

I 
Summer 1 (100.0) 5 (83.3) - - 1 (100.0} 

Fall 2 (40.0} 4 (80.0) - - 1 (100.0} 3 (75.0) 1 (100.0) - 0 (0.0} 
Peregrine falcon Spring - - - - - - - - 1 (100.0) 

Fall - - - - - - - - 1 (100.0) 

I 
Prairie falcon Spring 1 (100.0} 3 (100.0) - 1 (100.0) 

Summer - 1 (100.0) - - - - - - 1 (100.0) 
Fall 7 (100.0} - - - - - - - 0 (0.0) 0 (0.0} 

I 
American kestrel Spring 1 (100.0) 10 (71.4) - 2 (100.0) - 4 (100.0) 2 (40.0) 1 (50.0) 3 (75.0) 0 (0.0) 0 (0.0) 

Summer 10 (90.9) 8 (100.0) 1 (100.0) 2 (100.0) 1 (100.0) 1 (100.0) - - 2 (50.0} 1 (50.0} 
Fall 7 (70.0) 18 (85.7) - - 1 (100.0} 2 (100.0) 1 (100.0) - 8 (88.9) 1 (100.0) 

I 
Turkey vulture Spring 0 (0.0) 3 (75.0) - 1 (100.0) 1 (100.0} 8 (100.0) - - 2 (100.0) 

Summer - 2 (100.0) 1 (100.0) - - 6 (100.0) 
Fall 1 (50.0) 4 (100.0) - - - - - - 5 (100.0) 

Northern goshawk Fall 1 (100.0} 

I 
Cooper's hawk Spring - 1 (100.0) - - - - - - - 1 (100.0} 

Summer - - - - 1 (100.0} 
Fall 1 (100.0} - - - - 1 (100.0} 

I 
Sharp-shinned hawk Spring - 2 (100.0) - - - - 1 (100.0) 

Summer 1 (100.0) - - - 1 (100.0) 
Fall 2 (50.0) 10 (90.9) - - 1 (100.0) 0 (0.0} - - 4 (80.0) 1 (100.0} 

I 
Red-tailed hawk Spring - 8 (61.5) - 3 (100.0) - 8 (100.0) 2 (66.7) 1 (33.3) 14 (87.5) 3 (60.0} 

Summer 1 (100.0) 5 (83.3) 2 (100.0) - - - - - 2 (66.7) 
Fall 29 (90.6} 13 (81.3) - 1 (100.0) 0 (0.0} 9 (81.8} 2 (100.0) 2 (100.0) 23 (82.1) 3 (75.0) 

Rough-legged hawk Spring - 1 (100.0) 

I 
Ferruginous hawk Spring - 1 (50.0) 

Fall - - - - - - - - 1 (100.0) 
Swainson's hawk Spring - - - - - - - - 3 (75.0) 3 (100.0} 

I 
Summer 3 (75.0) 1 (100.0) - - - - - - 2 (100.0) 

Fall - - - 0 (0.0) - - 1 (100.0) - 1 (100.0) 
Long-billed curlew Spring - - - - - - - - - 1 (100.0} 

I 
Loggerhead shrike Summer - - - - - - - - 0 (0.0) 

Fall - 0 (0.0) 
Waterfowl Spring - - - - - - - - - - - 0 (0.0) 

Fall 1 (50.0) 1 (100.0) - - - - - - - - - 1 (100.0) 

I 
Western bluebird Spring - - - - - - 0 (0.0} 

Summer - - - - - - - - - 1 (100.0} 
Fall 4 (100.0} 3 (50.0) - 1 (100.0) - - - 1 (100.0) 1 (50.0} 

I 
Unidentified raptor Fall 1 (100.0) 1 (100.0) . 

. Unidentified hawk Spring - 3 (100.0) - - - 0 (0.0) - 1 (100.0) 2 (100.0) 

I 

I 
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Species 

Unidentified accipiter 

Unidentified large falcon 

Unidentified small falcon 
Northern harrier 

Osprey 

Season 

Fall 
Spring 

Summer 
Fall 

Spring 
Fall 
Fall 

Spring 
Summer 

Fall 
Fall 

Open 
Grassland• 

1 (100.0) 

1 (100.0) 

0 (0.0) 
2 (66.7) 

Shrub 
Steppeb 

2 (100.0) 

1 (100.0) 
0 (0.0) 
0 (0.0) 

1 (100.0) 
1 (100.0) 

1 (50.0) 
1 (33.3) 
0 (0.0) 

Conservation 
Reserve 
Program 
Landsc 

Juniper/ 
Grasslandd 

Table 4-8. Continued 

Juniper/ 
Rocke 

1 (50.0) 

Rock1 

1 (100.0) 
0 (0.0) 

1 (100.0) 

Oak& Oak-Pinch Cropland1 

1 (10.0) 
2 (100.0) 

-
1 (100.0) 

1 (100.0) 
-

6 (54.5) 
1 (100.0) 

1 (100.0) 10 (58.8) 

I Note: Habitat traversed: The surveyor will record the type of habitat that the observed bird traversed during the time of first detection within the established observation zone of 1 kilometer (0.62 mile). 

a Areas dominated by grasses. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

b Areas containing greater than 20% cover of shrubs, including sagebrush and rabbitbrush. 

c Lands containing planted perennial gra�, such as crested wheatgrass. 

d Areas containing dispersed juniper among a well-established grass groundcover. 

e Areas containing juniper dispersed among basalt outcrops or talus. 

f Areas dominated by basalt outcrops or talus. 

I Areas dominated by oak. 

b Areas containing a combination of oak and ponderosa pine. 

1 Areas under cultivation. 

Grass areas used as pasture in the northern portion of the study area. 

It Such as Columbia River. 

Pasture! 

1 (50.0) 

Developed 
Areas Waterk 

1 (100.0) 
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Study unit was marginally significantly associated with the probability of entering the 
critical altitude (p = 0.057). This association probably resulted in large part because none 
of the eagles observed in study unit 2 (eastern hills) entered the critical altitude (Table 4-7) 
(three eagles were observed there). Fourteen sightings of golden eagles were within the 
critical altitude in study unit 4 (ridge face), four were in study unit 3 (ridge top), and four 
were within study unit 6 (control area). 

There was no statistically significant association of habitat with probability of entering 
the critical altitude. 

Prairie Falcon 

Seasons. Prairie falcons entered the critical altitude during all observations 
in the spring and summer and during 70% of the observations in the fall (Table 4-6). The 
differences among seasons were not statistically significant. 

Spring. No analyses were possible for spring because prairie falcons entered 
the critical altitude during all observations (i.e., they were not observed to vary with other 
factors). 

Summer. No analyses were possible for summer because prairie falcons 
entered the critical altitude during all observations. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Study unit was marginally significantly associated with the probability of entering the 
critical altitude (p = 0.050). Five sightings of prairie falcons were in the critical altitude in 
study unit 6 (control area) and four were in the critical altitude in study unit 4 (ridge face). 

Habitat was significantly associated with the probability of entering the critical 
altitude (p <0.001). All of the falcons traversing open grassland entered the critical altitude 
and none of those crossing cropland entered the critical altitude (Table 4-8). However, 
sample size for prairie falcon was so low that only tentative conclusions regarding statistical 
significance are possible. 

American Kestrel 

Seasons. American kestrels entered the critical altitude during 66% of 
observations in the spring and during about 85% of the observations in the summer and fall 
(Table 4-6). The difference among seasons was marginally significant (p = 0.082). 
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Spring. The logistic regression indicated that cloud cover had a marginally 
significant effect on the probability of entering the critical altitude. The parameter 
estimates, standard errors, and probabilities of the regression model are: 

Variable 

Intercept 
Cloud Cover 

Estimate 

-1.2635 
0.0269 

The regressions equation is: 

Standard Error 

0.4745 
0.0128 

Probability 

0.0078 •• 
0.0360. 

Logit(p) = -1.2635 + 0.0269(% Cloud Cover), 

where p is the probability of !lQ1 entering the critical altitude. The equation estimates the 
probability of not entering the critical altitude rather than the probability of entering the 
critical altitude simply because of the way in which the analysis was set up. The equation 
gives an 81% probability of not entering the critical habitat when cloud cover is 100% and 
a 22% probability of not entering the critical habitat when cloud cover is 0%. 

Temperature and wind speed had no significant effect on the probability of entering 
the critical altitude. 

There was no statistically significant association of study unit or habitat with the 
probability of entering the critical altitude. 

Summer. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

There was no statistically significant association of study unit or habitat with 
probability of entering the critical altitude. 

Fall. The logistic regression indicated that wind speed has a marginally 
significant effect on the probability of entering the critical altitude. The parameter 
estimates, standard errors, and probabilities of the regression model are: 

Variable 

Intercept 
Wind Speed 

Estimate 

-0.4156 
-0.2500 

Avian Use of Proposed Wuzd Farm Shes 
Klickitat County, Washington 

Standard Error 

0.6756 
0.1302 

4-29 

Probability 

0.5385 
0.0549. 
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The regressions equation is: 

Logit(p) = -0.4156 - 0.2500(Wind Speed), 

where p is the probability of llQ1 entering the critical altitude. The equation gives about a 
0% probability of not entering the critical habitat when wind speed is 25 mph and a 40% 
probability of not entering the critical habitat when wind speed is 0 mph. 

Temperature and cloud cover had no significant effect on the probability of entering 
the critical altitude. 

Turkey Vulture 

Seasons. Turkey vultures entered the critical altitude during nearly 90% of 
observations in the spring and during more than 90% of observations in the summer and 
fall (Table 4-6). The were no significant differences among seasons. 

Spring. The logistic regression indicated that cloud cover had a marginally 
significant effect on the probability of entering the critical altitude. The parameter 
estimates, standard errors, and probabilities of the regression model are: 

Variable 

Intercept 
Cloud Cover 

Estimate Standard Error Probability 

-3.4674 
0.0829 

1.4147 
0.0494 

0.0142* 
0.0937* 

The regressions equation is: 

Logit(p) = -3.4674 + 0.0829(% Cloud Cover), 

where p is the probability of llQ1 entering the critical altitude. The equation gives a 99% 
probability of not entering the critical habitat when cloud cover is 100% and a 3% 
probability of not entering the critical habitat when cloud cover is 0%. 

Temperature and wind speed had no significant effect on the probability of entering 
the critical altitude. 

There was no statistically significant association of study unit or habitat with 
probability of entering the critical altitude. 

Summer. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 
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There was no statistically significant association of study unit or habitat with 
probability of entering the critical altitude. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Study unit was marginally significantly associated with the probability of entering the 
critical altitude (p =0.091). 

There was no statistically significant association of habitat with probability of entering 
the critical altitude. 

Sharp-Shinned Hawk 

Seasons. Sharp-shinned hawks entered the critical altitude during all 
observations in the spring and summer and during 78% of the observations in the fall 
{Table 4-6). The differences among seasons were not statistically significant. 

Spring. No analyses were possible for spring because sharp-shinned hawks 
entered the critical altitude during all observations. 

Summer. No analyses were possible for summer because sharp-shinned hawks 
entered the critical altitude during all observations. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Study unit was marginally significantly associated with the probability of entering the 
critical altitude (p = 0.043). 

Habitat was not significantly associated with the probability of entering the critical 
habitat. 

Red-Tailed Hawk 

Seasons. Red-tailed hawks entered the critical altitude during 76% of the 
observations in the spring and during about 84% of the observations in the summer and fall 
{Table 4-6). The differences among seasons were not statistically significant. 

Spring. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 
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Study unit was marginally significantly associated with the probability of entering the 
critical altitude (p = 0.085). 

Habitat was not significantly associated with the probability of entering the critical 
habitat. 

Summer. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Study unit and habitat were not significantly associated with the probability of 
entering the critical habitat. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Study unit and habitat were not significantly associated with the probability of 
entering the critical habitat. 

Northern Harrier 

Seasons. Northern harriers entered the critical altitude during between 50% 
and 60% of observations in all three seasons (Table 4-6). The were no significant 
differences among seasons. 

Spring. The logistic regression indicated that cloud cover had a marginally 
significant effect on the probability of entering the critical altitude. The parameter 
estimates, standard errors, and probabilities of the regression model are: 

Variable 

Intercept 
Cloud Cover 

Estimate 

-2.1935 
0.0988 

The regressions equation is: 

Standard Error 

1.2169 
0.0599 

Probability 

0.0715. 
0.0991. 

Logit(p) = -2.1935 + 0.0988(% Cloud Cover), 

where p is the probability of nQ1 entering the critical altitude. The equation gives about a 
100% probability of not entering the critical habitat when cloud cover is 100% and a 10% 
probability of not entering the critical habitat when cloud cover is 0%. 
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Temperature and wind speed had no significant effect on the probability of entering 
the critical altitude. 

There was no statistically significant association of study unit or habitat with 
probability of entering the critical altitude. 

Summer. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

There was no statistically significant association of study unit or habitat with 
probability of entering the critical altitude. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

There was no statistically significant association of study unit of habitat with 
probability of entering the critical altitude. 

Western Bluebird 

Seasons. Of the 2 western blue birds sighted during the spring and summer, 
none entered the critical altitude. During the fall, western blue birds entered the critical 
altitude during 71% of the observations (Table 4-6). The differences among seasons were 
not statistically significant. 

Spring. No analyses were possible for spring because western blue birds did 
not enter the critical altitude during any observation. 

Summer. No analyses were possible for summer because western blue birds 
entered the critical altitude during all observations. 

Fall. The logistic regression analysis was not significant, indicating that 
temperature, wind speed, and cloud cover had no significant effect on the probability of 
entering the critical altitude. 

Study unit and habitat were not significantly associated with the probability of enter
ing the critical altitude. 

Conclusion 

The above results indicate that, in general, the continuous and nominal variables 
selected for analysis have little or no effect on the probability that birds in the primary study 
area will occur within the critical altitude. Few statistically significant relationships were 
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obtained. In some cases, marginally significant results were obtained for certain species for 
study unit, habitat, cloud cover, wind speed, and season. But on the whole, it appears that 
site factors do not contribute significantly to overall flight behavior. 

The general behavior and flight characteristics of a species will determine its 
likelihood for occurring within the critical altitude and its susceptibility to collision with wind 
turbines. For example, the foraging behavior, flight characteristics, and perching behavior 
of red-tailed hawks and American kestrels make them more susceptible to collision mortality 
than other species. Both often hunt from perches or from a low flight of between 9 to 46 
meters (30 and 150 feet) from the ground, and pursue prey from a direct stoop. Both 
species have been found to use lattice tower type turbines located in California as perch 
sites and aggressively pursue prey within the critical altitude (BioSystems Analysis 1992). 
In contrast, turkey vultures do not hunt from a perch and do not typically pursue prey. 
Instead, they search for prey from a slow, soaring flight. So, although they also may spend 
a large portion of their active day within the critical altitude, their behavior probably makes 
them less susceptible to collision. 

The low, gliding foraging behavior of golden eagles may also contribute to their 
susceptibility. Golden eagles often hunt along the slopes of ridges, crossing to the opposite 
side of the ridge in a swift motion to surprise prey. This movement, and the attention 
focused on prey capture, may contribute to golden eagle susceptibility. 

4.3 SPRING BREEDING/NESTING STUDY 

Figure 4-23 illustrates the raptor nest sites found during the spring nesting study. 

4.3.1 Results by Species 

Peregrine Falcon 

A pair of apparently nonbreeding peregrine falcons was observed on four occasions 
at the Rock Creek area located outside of primary study area boundary. This area is 
located about 8.0 kilometers (5 miles) east of the KENETECH project site and 19.3 
kilometers (12 miles) east of the CARES site. 

The peregrine falcon pair near Rock Creek did not appear to be nesting because 
both the male and female were observed perching during a long rainstorm in May, when the 
young would have been downy and vulnerable to rain. Had they been nesting, the female 
would have been at the nest during this rainstorm. In addition, helicopter searches of this 
area located no active peregrine falcon nest sites. 
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The pair may have attempted to nest near Rock Creek but failed. The eggs or young 
might have died or been eaten by predators, such as foxes, coyotes, or great horned owls. 
The two falcons were together each time they were observed, indicating a strong pair bond. 
Such a bond usually develops as part of breeding, even if breeding attempts fail. Because 
this pair was repeatedly located at the mouth of Rock Creek, the area may be a center of 
activity and a nesting area may be located within 3.2 kilometers (2 miles) of Rock Creek. 
The term center of activity is defined as an area of regular occurrence. Such areas are 
sometimes used for management purposes in the absence of a known nest site. 

The most typical peregrine falcon nesting habitat is located across the river on the 
Oregon side of the Columbia River. Although no peregrine falcon nest sites were found 
during searches of this area, some empty stick nests were found that were the size and type 
used by prairie and peregrine falcons. However, such empty stick nests are common in the 
area, and the ones found across the river do not strongly suggest that peregrine falcons are 
nesting there. They only support the possibility that they could nest in this area. 

Single peregrine falcons were observed twice flying near Hoctor Road. These birds 
could be the same birds observed at Rock Creek. These sightings lead to the preliminary 
conclusion that the eastern portion of the KENETECH site may be occasionally used by the 
pair of peregrine falcons as part of a much larger foraging range. Based on habitat 
conditions, this foraging area could include portions of the Rock Creek canyon and cliffs 
along both sides of the Columbia River starting about 3.2 kilometers (2 miles) east of the 
project sites. 

Golden and Bald Eagles 

No bald eagle nests were found on the KENETECH or CARES project sites during 
the breeding field surveys. 

A historically recorded golden eagle nest site, located on the steep hills above the 
Columbia Aluminum Plant, was confirmed by field biologists during this study. The nest site 
is located within 1.6 kilometers {1 mile) of turbine strings proposed to be built on the 
KENETECH site. The nest is located on a rock ledge up a narrow gap in the ridge face. 
In previous years, the nest was located in a dead ponderosa pine, but winds apparently 
damaged this nest over the winter and the pair used the alternate nest site on the cliff face. 

A second golden eagle nest site was also confirmed at Miller Island, located about 
14.5 kilometers (9 miles) from the CARES site and 11.3 kilometers (7 miles) from the 
western edge of the KENETECH site. 

A third historical golden eagle nest site in the Rock Creek drainage was vacant 
during the helicopter survey. 
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Swainson's Hawk 

Two Swainson's hawk nests were located within the primary study area: one near 
Hoctor Road and another downslope from Goodnoe Hills. The site near Goodnoe Hills 
is very near turbine string locations being considered by KENETECH, while the other site 
is over 1.6 kilometers (1 mile) away from any proposed turbine string locations of either the 
KENETECH or CARES projects. 

Prairie Falcons 

One prairie falcon nest site was found in the primary study area south of the 
KENETECH and CARES project areas on cliffs above SR 14. Another prairie falcon nest 
site has been reported by the Washington Department of Fish and Wildlife near the golden 
eagle nest site (upslope from the Columbia Aluminum Plant). This nest was not located 
during the breeding survey, which included specific searches for this nest. 

Red-Tailed Hawks 

Red-tailed hawks are the most common large raptor to nest in the KENETECH and 
CARES project areas (see Figure 4-39). Ten of the 19 nest sites found in the primary study 
area for both projects were those of red-tailed hawks. Red-tailed hawks nest mostly within 
the pine/ oak woodland draws north of the ridge line. 

Of the 10 nest sites found, eight are within 1.6 kilometers (1 mile) of proposed 
turbine string locations of the KENETECH project. Of these eight, three are also within 
1.6 kilometers (1 mile) of the CARES project. 

Northern Harrier 

Two suspected northern harrier nest sites were found during the field surveys. While 
the specific nest locations were not visually confrrmed, they are likely to be within 
1.6 kilometers (1 mile) of the location identified in Figure 4-39. Because northern harriers 
are very secretive about their nesting sites, other undiscovered nests may be present in the 
study area. Suspected nesting areas were identified as areas where adult males were 
regularly observed during the breeding survey. 

Turkey Vulture 

Turkey vultures were commonly observed during the breeding survey, but no nest 
sites were located. A communal roost was found near Maryhill State Park about 
6.4 kilometers (4 miles) southwest of the KENETECH project site and about 8.0 kilometers 
(5 miles) southwest of the CARES project site. Turkey vultures travel far during foraging, 
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Figure 4-39. Raptor Nesting Locations within Primary Study 
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and individuals that roost in this area are likely to use both project sites as part of their 
much larger foraging territories. 

American Kestrel 

American kestrels are one of the most common raptors in the study area for the 
KENETECH and CARES projects. Suitable nesting habitat occurs throughout the area. 
Open areas adjacent to the pine/oak woodlands contain the most typical nesting habitat. 

Accipiters (Sharp-Shinned and Cooper's Hawks) 

Based on habitat conditions, sharp-shinned hawks may be present at low densities 
within pine/oak woodlands. A sharp-shinned hawk was observed only once during the 
breeding season, and no sharp-shinned or Cooper's hawks responded to played tape 
recordings of their calls. However, accipiter nests are notoriously difficult to find. Because 
the pine/oak habitat is apparently suitable for sharp-shinned hawks, they likely nest within 
this habitat at moderate to low densities. 

Bluebirds 

Mountain bluebirds were observed to migrate through the study area and a few 
remained to nest. Several flocks of 4 to 12 mountain bluebirds were observed during late 
March through the early part of May, but they were not found after May 13. The nesting 
season typically begins in April. This species likely nests in oak/pine woodlands. 

Western bluebirds also nest in and near the study area. Western bluebirds were 
detected during the conducting of incidental surveys in most of the oak/pine woodlands. 

Additional Non-Raptor Species Observed 

A list of additional nonraptor species observed during the breeding surveys is 
provided in Table 4-9. 

Other Special-Status Species Not Found to Nest within the Study Area 

The following species were either absent from the study area or were present at very 
low densities: 

• Ferruginous Hawks. Habitat is not typical of that used by ferruginous hawks for 
nesting. In general, the species typically occurs in more level terrain. The study 
area is south and west of areas supporting known nesting pairs. In addition, 
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Table 4-9. Nonraptor Species Observed During Breeding Surveys 

Common Name 

American crow 
American goldfinch 
Ash-throated flycatcher 
Barn swallow 
Black-chinned hummingbird 
Black-headed grosbeak 
Brewer's blackbird 
Brewer's sparrow 
Brown-headed cowbird 
California quail 
Chipping sparrow 
Chukar 
Oark's nutcracker 
Cliff swallow 
Common nighthawk 
Common raven 
Dark-eyed junco 
Dusky flycatcher 
European starling 
Hairy woodpecker 
Homed lark 
House finch 
House wren 
Lark sparrow 
Lazuli bunting 
Lewis' woodpecker 
Mourning dove 
Northern flicker 
Northern oriole 
Red-breasted nuthatch 
Rock dove 
Rufous-sided towhee 
Say's phoebe 
Townsend's solitaire 
Townsend's warbler 
Tree swallow 
Vaux's swift 
Violet-green swallow 
Western bluebird 
Western kingbird 

Scientific Name 

Corvus b rachyrhynchos 
Carduelis tristis 
Myiarchus cinerascens 
Hirundo ru.stica 
Archilochus alexandri 
Pheucticus melanocephalus 
Euphagus cyanocephalus 
Spizella b re weri 
M olothru.s ater 
Callipepla california 
Spizella passerina 
Alectoris chukar 
Nucifraga columbiana 
Hirundo py1Thonota 
Chordeiles minor 
Corvus corax 
Junco hyemalis 
Empidonax ob erholseri 
Sturnus vulgaris 
Picoides villosus 
Eremophila alpestris 
Carpodacus mexicanus 
Troglodytes aedon 
Chondestes grammacus 
Passerina amoena 
Melanerpes lewis 
Zenaida macroura 
Colaptes auratus 
Icterus galbula 
Sitta canadensis 
Columba Iivia 
Pipilo erythrophthalmus 
Sayomis saya 
Myadestes townsendi 
Dendroica townsendi 
Tachycineta bicolor 
Chaetura vauxi 
Tachycineta thalassina 
Sialia mexicana 
Tyrannus verticalis 

I 

I 

I 

I 
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I 

I 

I Common Name 

I Western meadowlark 
Western tanager 

I 
Western wood-pewee 
White-breasted nuthatch 
White-crowned sparrow 

I 
Y ellow-rumped warbler 
Vesper sparrow 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Table 4-9. Continued 

Scientific Name 

Stumella neglecta 
Piranga ludoviciana 
Contopus sordidulus 
Sitta carolinensis 
Zonotrichia leucophrys 
Dendroica coronata 
Pooecetes gramineus 

- l ! 



I 
these birds build very large stick nests, and no stick nests that were found I contained ferruginous hawks. 

• Burrowing Owl. Habitat is potentially suitable for breeding. However, 
burrowing owls were not detected in over 12 days (18 full staff days) of field 
surveys. 

• Long-Billed Curlew. Habitat is potentially suitable for long-billed curlew at both 
the KENETECH and CARES sites. While no nests were found, one or two 
pairs might breed in the area and foraging adults could occur within the study 
area. 

• Loggerhead Shrike. Loggerhead shrike were occasionally observed throughout 
the study area. While no nest sites were observed, this species is assumed to 
nest along the edge of oak woodlands and in riparian habitat along drainages. 

• Black Tern. Neither site contains habitat suitable for black tern nesting. 

• Western Sage Grouse. No sage grouse were observed during field surveys at the 
site. 

4.3.2 Summary 

The level of breeding raptors within the greater study area is not particularly dense 
or otherwise unique. The KENETECH and CARES project sites do support healthy 
populations of nesting red-tailed hawks, American kestrels, and prairie falcons, but these 
populations are typical for rangeland in eastern Washington. 
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This section assesses potential impacts and recommends mitigation measures 
independently for each project. An overview of the results of avian mortality studies at 
existing wind farms is also provided for general comparative purposes. 

5.1 IMPACf MECHANISMS 

Impacts on avian resources from construction and operation of the proposed 
KENETECH and CARES projects would result primarily from: (1) direct habitat removal 
caused by installation of wind turbines, access roads, and other appurtenant (accessory) 
facilities, (2) avian avoidance of the project sites from increased human presence, presence 
of turbines, or reduction in prey, and (3) avian mortality from collision with wind turbines 
or electric transmission lines, and from electrocution on electric transmission lines. Impact 
mechanisms are divided into construction impacts and operational impacts. 

5.1.1 Construction Impacts 

Construction impacts are those which would result from construction oftowers, roads, 

I and accessory facilities, including: 

I 

I 

I 

I 

I 

I 

I 

• loss of habitat affecting seasonal and resident avian populations and migratory 
birds; 

• impacts on special-status species, including direct mortality and loss of breeding 
sites or essential habitat; and 

• effects of construction-related disturbance (e.g., construction, traffic, noise, etc.) 
on birds, including special-status nesting birds such as peregrine falcons, bald 
eagles, and Swainson's hawks. 
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I 
5.1.2 Operational Impacts 

I 
Operational impacts are those which result from the presence and operation of wind 

I turbine generators and overhead power lines. Operational impacts could include: 

• mortality from collision with wind turbine towers and blades, guy wires, or I overhead power line wires, and electrocution from power lines; 

• direct habitat loss due to project facilities; and I 
• indirect loss of habitat from avoidance of project site habitats due to human 

1 activity, etc. 

This section assesses the effects of these potential impacts on breeding, wintering, 
resident, and migrating populations of raptors, waterfowl, and other birds. 

5.2 OVERVIEW OF AVIAN MORTALI'IY 
STUDIES AT EXISTING WIND FARMS 

Early studies of wind energy-related avian mortality focused on nocturnal migration 
of non-raptorial birds (McCrary et al. 1983; McCrary et al. 1984; Byrne 1983) or mortality 
associated with single or small numbers of wind turbines (Karlsson 1983; Moller and 
Poulsen 1984; Winkelman 1985). These studies identified occurrences of mortality and some 
possible causal factors and established a baseline of information for future large-scale 
studies. 

Virtually all of the existing information on avian mortality from multiple turbine sites, 
or wind farms, is from wind resource areas (WRAs) in California. Overall, studies have 
estimated raptor mortality at wind farms in California to range from 1.7 to 5.8 raptors per 
100 turbines per year (KENETECH Windpower 1994). The following is a summary of 
existing information from studies conducted in the San Gorgonio Pass WRA, Altamont Pass 
WRA, and the Solano WRA in California. 

5.2.1 San Gorgonio Pass WRA 

McCrary et al. (1986) conducted the first wind resource area-wide study to determine 
the extent of avian mortality in the San Gorgonio WRA in southern California. The San 
Gorgonio Pass was found to be an important migration corridor for passerine i.e., song 
birds) birds. However, raptors were not abundant in the area, particularly relative to the 
raptor populations in other WRAs in California (BioSystems Analysis, Inc. 1992). Thus, the 
San Gorgonio Pass study focused on the mortality of migrant passerine birds. 
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Of 38 bird mortalities found during the study conducted by Southern California 
Edison Company (McCrary et al. 1983, 1984, 1986), most were passerines or 
waterfowl/shorebirds and only one was a raptor. With over 4,000 turbines in the San 
Gorgonio Pass WRA, it was estimated that as many as 6,800 birds could be killed each year 
from collision with wind turbines. Southern California Edison considered this mortality to 
be insignificant when compared to the large numbers of migrants ( estiniated 69 million 
birds) passing through the area each year. 

5.2.2 Altamont Pass WRA 

The Altamont Pass WRA contains over 7,000 wind turbines, making it the largest 
wind generating facility in the world. In 1988-1989, Howell and DiDonato (1991) conducted 
a single-year (surveyed every other week for one full year) study assessing bird use and 
mortality related to wind turbine operations at two selected study sites in the Altamont Pass 
WRA. This study focused on mortality from collision with turbines. A total of 42 bird 
mortalities,· including 17 raptors, was identified at the 359 turbines surveyed. Multiple 
mortalities tended to occur at swales and at the shoulders of hills. No relationships were 
found between mortality and other siting factors. 

In 1989, BioSystems Analysis began a 2-year study of wind turbine effects on avian 
activity, habitat use, and mortality in the Altamont Pass WRA (BioSystems Analysis 1992). 
Over six survey seasons, 182 dead birds were recovered, including 119 (65%) raptors. 
Collision with turbines accounted for 55% of the mortality, 11% from collision with wires, 
8% from electrocution on power lines, and 26% from unknown causes. Site factors 
appearing to affect mortality included location of the turbine (e.g., mortality was greater 
with end-row turbines than in-row turbines); topographical differences (e.g., mortality was 
higher near canyons than away from canyons); and tower type (e.g., mortality was higher at 
lattice towers than other tower types). There were no consistent seasonal or weather-related 
trends. 

The data suggested that some species were more susceptible to collision with wind 
turbines due to species-specific flight characteristics and foraging behavior. Red-tailed 
hawks, American kestrels, and golden eagles appeared to be most susceptible. Estimates 
of annual mortality (with 69% attributed to collision with wind turbines) ranged from 164 to 
403 birds, including 39 golden eagles. 

5.2.3 Solano WRA 

The Montezuma Hills is within the Solano WRA, northeast of San Francisco Bay. 
Studies in the Montezuma Hills focused on raptor, waterfowl, and passerine mortality at the 
U.S. Windpower facility (Howell and Noone 1992). Postproject monitoring surveys at the 
600-turbine facility have measured a mortality rate of 0.0176 raptors per turbine for the 
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1990-1991 monitoring year, and a mortality rate of 0.0478 raptors per turbine for the 1991-
1992 monitoring year (Howell and Noone 1992). This results in an average of 0.0327 raptor 
mortalities per turbine per year for the two study years. (Due to the fluctuation of bird 
populations in the area, much statistical variation is expected. This average is indicative of 
the mortality rate, which will continue to fluctuate.) Howell and Noone (1992) extrapolated 
the estimated per turbine mortality to the entire U.S. Windpower facility and estimated that 
11 raptor mortalities occurred in the 1990-1991 study year and 29 raptor mortalities occurred 
in the 1991-1992 monitoring year. 

One waterfowl mortality (a mallard) was reported for the 4 years of operation of the 
U.S. Windpower facility. This low mortality may have been due in part to wind turbines 
operating less in winter months, when migratory waterfowl passed through the area, than 
they operated during the summer months. Most waterfowl using the area apparently used 
flight corridors that went around the Montezuma Hills rather than through them. It was 
also reasoned that wind turbines operated less in the winter months, when migratory 
waterfowl passed through the area, and that flights that crossed the project area were 
typically far above the heights of the turbines. 

Passerine mortality was also low. For the 1990-1991 monitoring year at the 
Montezuma Hills Wind Park, 0.011 passerine mortalities per turbine were recorded. For 
the 1991-1992 monitoring year, 0.026 passerine mortalities per turbine were recorded. This 
represented an average of 12 mortalities per year for the entire 600-wind-turbine facility. 

Howell et al. (1991) collected data on bird sightings before and after construction of 
the Solano WRA facility. Preconstruction and postconstruction surveys indicated a decline 
in total bird sightings between the 1987-1988 and 1990-1991 seasons (Howell et al. 1991). 
Although species composition remained relatively stable, the numbers of raptor sightings 
and waterfowl flocks declined during that period. However, because the decline began 
occurring before construction of wind turbines, Howell et al. (1991) reasoned that the 
decline was likely a result of other ecological factors, such as drought, rather than the 
presence of wind turbines. 

Also, although overall raptor sightings declined, sightings of golden eagles increased 
over the survey period, sightings of turkey vultures remained unchanged, and the number 
of active raptor nests in the study area increased. Over the survey period, habitat use 
patterns in the study area also remained unchanged, and only the overall numbers of birds 
decreased, indicating that there were reasons other than the presence of wind turbines for 
the decline in avian activity in the area. 

5.2.4 General Conclusions from Past Studies 

Past studies have suggested that certain species were more vulnerable to collision 
based on their behavior and flight characteristics (BioSystems Analysis 1992). Red-tailed 
hawks, golden eagles, and American kestrels, for example, appear to be particularly 
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susceptible to collision. This may be because they spend more time flying below the tops 
of turbines and because they pounce on their prey from above. 

Results of past studies have also suggested a possible difference in mortality potential 
based on turbine or tower type. Lattice towers, for example, may make certain species of 
raptors more susceptible to collision because they provide attractive perch sites. Red-tailed 
hawks, golden eagles, and American kestrels regularly perch on artificial structures, such as 
lattice-type towers. Thus, they spend greater amounts of time within the "danger zone" than 
other species. Certain turbine types, such as those with vertically oriented blades, may also 
be less of a mortality hazard than horizontal turbines (BioSystems Analysis 1992). 

Past and ongoing mortality studies in the Altamont Pass and Montezuma Hills WRAs 
have provided some basis for estimating avian mortality from collisions with wind turbines 
and ancillary facilities, and they may be useful in predicting estimated mortality ranges in 
some areas. While the Altamont study has provided insight into the complex interactions 
of birds with wind facilities, it also revealed the variability that exists at each wind turbine 
site. 

Recent studies of bird mortalities at wind energy facilities built in similar habitats 
(Montezuma Hills WRA and Tehachapi WRA, CA) with similar species present have not 
reported comparable mortality rates (Colson and Associates 1994; Howell and Noone 1992). 
At the Altamont WRA, BioSystems Analysis (1992) found 182 dead birds, of which 
116 (65%) were raptors. At the Montezuma Hills, Howell and Noone (1992) surveyed 
39.5% of the wind energy facility and reported 22 dead birds, of which 11  (50%) were 
raptors. Assuming a comparable mortality for the entire facility, the estimated total 
mortality at Montezuma would be 56 birds (28 raptors). Avian mortality at Tehachapi 
WRA included no dead raptors during 1991 studies, and 9 raptors during a previous 3-year 
period. 

In general, the lack of correlative data and comparative analysis is a substantial 
variable affecting the use of other mortality studies to draw conclusions about potential 
impacts on the KENETECH and CARES project sites. In 1992, an Avian Research Task 
Force was established to oversee a research program focusing on the interaction of birds 
with wind turbines and, in part, to define means to establish methodologies to collect and 
analyze comparable data. The focus of the research was to: ( 1) develop and implement 
siting procedures designed to identify and resolve potential environmental conflicts, 
(2) develop mitigation to offset avian losses, and (3) develop research-based modifications 
to wind turbines (KENETECH 1994). 
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5.3 KENETECH PROJECf 

5.3.1 Construction-Related Impacts 

Direct Habitat Loss 

Implementation of the proposed KENETECH project would result in the temporary 
disturbance of 155 hectares (382 acres) of rangeland, shrub land, and agricultural habitats 
from the installation of 345 wind turbine generators, meteorological towers, transformers, 
access roads, and a substation. Of that acreage, 79 hectares {193 acres) of habitat would 
be permanently occupied by facilities (i.e., towers, a substation, etc.), although some habitat 
would remain in the area occupied by the overhead power line. The remaining temporarily 
disturbed acreage would be restored and reseeded. 

The permanent loss of 79 hectares (193 acres) of rangeland, shrubland, and 
agricultural habitat would not substantially affect resident or migratory avian populations 
on the project site because these habitats are common on the site and in the greater study 
area. This is not considered a significant impact of the project. 

Special-Status Species. The permanent loss of 79 hectares {193 acres) of rangeland, 
shrub land, and agricultural habitat would affect nesting or foraging habitat of special-status 
species that occur in the greater study area (Tables 2-2 and 2-3). The removal of 79 
hectares (193 acres) would represent an incremental loss offoraging habitat within the range 
of the federally listed peregrine falcon. This loss would not be significant because the 
primary prey (e.g., passerine birds and waterfowl) for the peregrine would not be affected 
by the habitat loss (see further impact discussion under Collision with Wmd Turbines 
section). 

The impact to bald eagles would include potential disturbance to and alteration of 
a night roost located in Section 5 by access road construction and construction of turbine 
strings Y and Z (see Figures 2-2 and 4-2). Removal of trees and associated shrubs in the 
grove of trees could make the site less attractive to the eagles, causing them to relocate to 
alternative sites such as north of Hoctor Road or to the woodland in Section 8 near Juniper 
Point (see further impact discussion under Collision with Wind Turbines section). 

The impact on state listed sensitive species {Table 2-3) that forage in agricultural 
lands and grasslands habitat would be minimal because those habitats are common 
throughout the project site and the greater study area, and loss from implementation of the 
KENETECH project is considered negligible relative to available habitat in the greater 
study area. Also, none of these habitats are considered critical to the existence of special
status species on the project site. 

Construction in grasslands and agricultural areas could affect nesting species such as 
the grasshopper sparrow and burrowing owl. 
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Construction in oak and pine woodlands could affect foraging and/ or nesting habitat 
for several species, including the Lewis' woodpecker, western bluebird, gray flycatcher, and 
Swainson's hawk. 

Construction-Related Disturbance 

Construction-related disturbances include noise, dust, and vehicle traffic. Most 
raptors would avoid active construction sites, but would continue to use other areas. Some 
species are sensitive to disturbance and could abandon breeding sites if the disturbance 
exceeds levels of tolerance. H conducted during the breeding season, construction activities 
at turbine strings � E, PP, N, and Q would disrupt red-tailed hawk nesting activities and 
construction at turbine string NN could disrupt a Swainson's hawk nesting site. 

5.3.2 Operational Impacts 

Indirect Habitat Loss 

The presence of wind turbines may change the landscape such that avian habitat use 
patterns are altered, thereby displacing certain birds from the wind farm project site 
(Jones & Stokes Associates 1987). Habitat suitability for birds could be reduced by creating 
obstacles (i.e., towers and moving blades) to raptor foraging flight paths along ridge lines, 
by influencing the flight paths of waterfowl as they fly over the KENETECH wind farm, or 
by affecting prey populations from changing land uses or land management within the 
project site. Increased onsite human activity could also displace or discourage birds from 
using the KENETECH site. 

Changes in Avian Use Patterns. Implementation of the KENETECH project could 
result in some changes in avian use patterns. However, there is no evidence to suggest that 
the presence of wind turbine structures, per se, would substantially affect overall breeding 
or foraging use of the KENETECH project site. The study by Howell et al. (1991) suggests 
that the presence of wind turbines does not affect overall avian use patterns. 

Increased Human Activity Levels. Only small increases in postconstruction human 
activity are expected for the KENETECH project. Wind turbines require regular, but 
relatively infrequent, maintenance. The small crew required to maintain 345 turbines is not 
sufficient to result in disturbance effects on nesting or foraging birds, or to discourage avian 
use of the KENETECH project site. 

Decreased Avian Use from Reduction in Prey Populations. Prey populations may 
decrease as a result of the permanent loss of 79 hectares (8,193 acres) of rangeland, 
shrubland, and agricultural habitats. The loss of this habitat may be partially offset by 
increased visibility of prey to raptors. Orloff and Flannery (1992) suggest that roads in the 
Altamont and Tehachapi WRAs have provided friable (i.e., loose soil) dirt berms easily 
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excavated by burrowing ground squirrels and increased the visibility of prey to raptors. 
Although quantitative data have not been gathered, grazing, farming, and other land use 
practices have remained largely unchanged in that area since the installation of wind 
turbines. 

Existing land use practices are not anticipated to change with or without the proposed 
action. The effect of any prey reductions on raptor populations, from the installation of 
wind turbines and appurtenant facilities, is not possible to predict because of insufficient 
information and data on the subject. While BioSystems Analysis (1992) surmised that there 
may be a threshold of prey abundance, they did not have sufficient data to draw conclusions. 

Electrocution 

Electrocution of birds on electrical power lines occurs when a bird touches two 
energized lines simultaneously or a ground wire and an energized conductor. Because of 
their larger wing spans, raptors such as golden eagles and red-tailed hawks are more prone 
to electrocution mortality. In their study of the Altamont Pass WRA, BioSystems Analysis 
(1992) attributed 11% of the avian mortality and 25% of the golden eagle mortality in the 
Altamont wind farm area to electrocution. Electrocution of raptors has been the second 
most reported cause of bird mortalities in some western wind energy facilities (Colson and 
Associates 1994). 

KENETECH has identified a number of avian protection meaSures as part of the 
proposed action, including: 

• reducing the potential for collision and electrocution by locating power lines 
underground where they run along turbine strings, 

• reducing the potential for electrocution by designing the 34.5-kV power line with 
raptor protection measures. Raptor protection measures would be designed in 
accordance with "Suggested Practices for Raptor Protection on Power Lines" 
(Edison Electric Institute 1975) and may include: (1) using wood, rather than 
metal blades on crossarms, (2) spacing energized wires at least 60 inches apart, 
(3) providing insulated jumper wires, ( 4) lowering the crossarm at least 38 inches 
below the top of the pole, (5) providing protective equipment (i.e., lightening 
arrestors and power cutouts) on a secondary crossarm at least 48 inches below 
the crossarm that supports the power lines, and ( 6) covering all exposed 
terminals with avian boots or other insulating materials. 

Most of these measures were initially recommended by Olendorff et al. (1981) and 
have become standard practice for new power line construction where the potential for 
raptor electrocution is identified as a project impact. Implementation of these measures 
would effectively reduce raptor mortality from electrocution below significant levels. 
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Waterfowl. Waterfowl are not susceptible to electrocution because they do not 
typically perch on utility poles or power lines. Therefore, the potential for electrocution at 
the KENETECH project site would not affect resident or migratory waterfowl. 

Passerines and Other Birds. As a group, passerines and bird groups other than those 
previously mentioned, are not susceptible to electrocution by power lines because of their 
size and behavior. Smaller birds cannot span energized conductors, making electrocution 
less likely. Most other bird groups do not typically use power poles as perch sites. Mortality 
to passerines and other birds is not likely to be a significant impact of the KENETECH 
project. 

Collision with Overhead Power Line Wires 

Generally, collision with overhead power line wires and guy wires is not a major 
source of raptor mortality (Olendorff and Lehman 1986). BioSystems Analysis (1992) 
attributed 9% of the mortality at Altamont to collision with overhead wires. Most of the 
reported mortality was nonraptor birds. Shorebirds, ducks, geese, cranes, and other 
waterbirds are most prone to collision with overhead wires (e.g., utility wires and guy wires}, 
primarily in low-visibility conditions (Arend 1970, Anderson 1978, Avery et al. 1978, Brown 
et al. 1985, Fannes 1987). No mitigation is required. 

Although there would be overhead power lines, no guy wires would be used by the 
KENETECH project. 

Raptors. Although many individual instances of raptor collisions with utility wires 
have been reported (CEC in preparation), as a group raptors are not particularly susceptible 
to such collisions. Keen eyesight and maneuverability allow most raptor species to avoid 
wires and other objects. In addition, most raptors do not tend to fly during inclement 
weather, when collisions would most likely occur. However, the possibility of raptor 
mortality from collision with KENETECH project power lines exists and would be expected 
to occur at some low level. 

Although there would be mortality to individual birds from collisions with overhead 
power line wires, this mortality would not adversely affect local, regional, or state 
populations. Some "standard practices" to minimize the chance of mortality are presented 
in the mitigation section. 

Waterfowl. Surveys conducted on the KENETECH project site and the greater study 
area suggested that while resident and migratory waterfowl were common along the 
Columbia and John Day Rivers, they were not abundant on the KENETECH site. Limited 
wetland habitat exists in or around the project site to support breeding or wintering 
waterfowl, and no defined migratory movement corridors were identified during surveys. 
Therefore, although the potential for waterfowl collisions with overhead power lines exists 
on the KENETECH project site, particularly during inclement weather, it would be unlikely 
to have a substantial effect on resident breeding or migratory populations. 
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Passerines and Other Birds. Several types of birds are susceptible to collision with 
overhead wires (CEC in preparation). Most of these are species that fly during fog or other 
inclement weather, such as shorebirds, cranes, some passerine species, and large migratory 
groups or large flocks (Walkinshaw 1956, Scott 1972, Fannes 1987). 

One sandhill crane was observed within the survey radius during the spring through 
fall surveys and one migratory flock was observed outside of the survey radius during the 
spring. This suggests that the species occurred on the KENETECH project site infrequently 
and in low numbers. Although sandhill cranes are susceptible to colliding with overhead 
power lines in low-visibility conditions, the potential on the KENETECH project site is low. 

The results of the field studies suggest that the KENETECH project site and greater 
study area are not an important migratory corridor and that large flocks of birds do not 
travel through, forage in, or otherwise use the area. Therefore, although mortality from 
collision with overhead power lines is expected to occur among certain species at some low 
level, it is not expected to substantially affect breeding or migrating populations. 

Collision with Wmd Turbines 

The potential frequency of avian collisions with wind turbines (and other above
ground structures) depends primarily on the species' abundance, flight heights, the amount 
of activity that occurs under different visibility conditions, and the extent to which species 
modify their behavior to avoid turbines or other structures (Jones & Stokes Associates 
1987). 

Raptors. Based on the avian mortality experienced at California wind farms, 
development of wind turbines at the KENETECH site would result in avian mortality. 
Although conditions at California wind farms differ in many ways from the proposed 
KENETECH project, the California projects can provide a general indication about the 
expected magnitude of mortality. Based on the range of mortality estimates for wind farms 
in California (1.7 to 5.8 raptors per 100 turbines per year), mortality resulting from the 345 
turbines proposed for the KENETECH project could range from 6 to 20 raptors a year 
(KENETECH Windpower 1994 ). Areas reporting lower mortality rates were not in known 
major migratory corridors and, similarly, the Columbia Hills area is not in a major migratory 
corridor. However, mortality rates differ widely between project sites and exact numbers 
cannot be predicted based on mortality studies in California. The above figure is intended 
only to provide a general order of magnitude estimate of what could be expected based on 
the best available information. 

The degree of mortality potential for each species depends primarily on the frequency 
of occurrence on the KENETECH project site in general, the frequency of occurrence on 
specific sites proposed for wind turbine development, and behavior and flight characteristics. 
Some species occur infrequently on the KENETECH site and do not exhibit characteristics 
that make them susceptible to collision, including northern goshawk, Cooper's hawk, and 
osprey. These species also are not typically found in habitat types existing on the 
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KENETECH project site. Therefore, occurrences are likely to be of birds passing through 
the site, further reducing their potential for collision. A low number of collision mortalities 
is expected for these species in terms of: (1) the actual number of individual mortalities 
that would be expected and (2) the relation between numbers lost and local and regional 
population levels. For the purpose of this assessment, local populations are defined as those 
occurring within the immediate vicinity of the project sites. Unless otherwise noted, regional 
populations are defined as those occurring in eastern Washington. 

Certain design features of the KENETECH project could reduce mortality potential 
for some species. Lattice towers are thought to contribute to mortality of red-tailed hawks 
in the Altamont Pass WRA. The use of tubular towers instead of lattice towers would 
eliminate opportunities for perching. Several species that occur on the KENETECH project 
site (i.e., red-tailed hawks, rough-legged hawks, ferruginous hawks, Swainson's hawks, and 
American kestrels) would likely have been attracted to the perch sites created by lattice 
towers if they had been used. 

Peregrine Falcon. Peregrine falcons occur in the greater study area in low 
numbers. Two sightings of peregrine falcon were made during field surveys on the project 
site. These birds were observed for a total of 7 minutes and could have been members of 
one breeding pair, migrants, or nonbreeding individuals. No peregrine falcons were 
observed during the winter study. 

Both sightings of peregrine falcons were made in the northern plateau study unit, an 
area not planned for turbine development by KENETECH. These sightings were probably 
birds traveling through the area between foraging habitats. Both birds were also observed 
within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

The pair of peregrine falcon that frequents Rock Creek, located about 8 kilometers 
(5 miles) east of the KENETECH project site, is within foraging distance from the 
KENETECH project site (typically 16 kilometers [10 miles]). While peregrine falcons are 
most likely to occur near the Columbia River, they are also known to forage in upland areas 
north of the river· (Anderson pers. comm. 1994). 

Should a peregrine falcon strike a turbine on the KENETECH site, the loss could 
measurably reduce populations within the Columbia River Gorge management unit. 
Currently, up to 7 known pairs occur within the Columbia River Gorge (not including the 
pair found to frequent Rock Creek located 8 kilometers [5 miles] east of the project site). 
The USFWS goal for peregrine falcons in the recovery plan was to reestablish at least 
3 nesting pairs within the management unit that includes the Columbia River Gorge. 
Therefore, even with potential mortality at the KENETECH site, it is reasonable to assume 
that this goal could still be met within the management unit because this goal is currently 
being met outside of the project site. 

An indirect effect of the KENETECH project would be a reduction of habitat 
suitability for the breeding of peregrine falcon within the eastern portion of the species' 
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current distribution within the Columbia River Gorge. All known nesting sites within the 
Gorge are west of the project site. 

Peregrine falcons are present in the project area and the project is likely to affect 
peregrine falcons because the KENE1ECH project would: (1) pose a risk of peregrine 
falcon mortality through collision with a wind turbine and (2) may reduce the habitat 
suitability of a portion of the Columbia River Gorge management unit (this management 
unit is not designated critical habitat). Although the likelihood of collision is relatively low 
based on the relatively few individuals in the area, the potential for mortality remains and 
a peregrine mortality could measurably reduce the Columbia River Gorge management unit 
population. However, the population would likely remain viable. 

Bald Eagle. A small bald eagle wintering population occurs along the 
Columbia River in the vicinity of the KENE1ECH project site between November and 
March of any given winter. During the winter raptor study, 3 to 10 individuals were 
observed at any one time. Based upon this study, it was estimated that a maximum of 
20 bald eagles winter in the vicinity of the project site during years of peak use. Winter 
observations of bald eagles on the KENETECH project site, however, indicated that they 
might be vulnerable to collision mortality. 

Data collected by Dames & Moore during the winter of 1993-1994 indicated that bald 
eagles and golden eagles were the most common species to fly along the slopes of the 
Columbia River Gorge. Several winter observations of bald eagles crossing the Columbia 
Hills ridge were made during this study. These observations were of eagles flying from the 
river northward across the ridge top and ridge face study units, and in two instances into the 
eastern hills study unit. Birds could also be searching for carrion and hunting for chukar 
partridge within areas proposed for turbine development. 

Three day-roost sites were located in the vicinity of the project site, along the 
Columbia River. Three night-roosts also were found during the winter study. One of these 
night-roosts was confirmed and another was suspected to exist (based upon flight activity) 
within the eastern hills study unit of the KENE1ECH site, a site proposed for turbine 
development. 

Bald eagles cross areas proposed for turbine development on their way to and from 
night roosting areas. The greatest number of such crossings were associated with proposed 
wind turbine sites located on the eastern portion of the project site, where bald eagle night 
roosting was identified in Section 5 during January and December 1994 field surveys. 
Turbine strings that bald eagles would encounter on their way to and from the Section 5 
night-roost would include strings Z, Y, AA, BB, and CC. Construction activity at strings Z 
and Y may cause bald eagles to abandon that roost site and, therefore, reduce their 
vulnerability to collision at that site. However, bald eagles would likely continue to cross 
the ridge to an additional roosting site at Luna Gulch. During the winter field studies, 
between 2 and 4 bald eagles were found to roost at Luna Gulch. 
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Although the federal threatened status of bald eagle indicates regional concern for 
populations levels, the effect of the KENETECH project is considered to be limited to the 
species abundance in the vicinity of the project site because: (1) the species has greatly 
recovered from previously low population levels and is at or near recovery goals established 
by the USFWS and (2) Klickitat County supports relatively few wintering bald eagles in 
relation to state populations. Therefore, within a regional context, the anticipated project 
effects on bald eagles would not pose a significant decline in regional breeding or wintering 
populations of bald eagles. Within a local context, the local wintering population could be 
adversely affected either through direct mortality or through disturbance in foraging and 
night roost areas. 

Bald eagles are present in the project area and the project is likely to affect bald 
eagles because of: (1) the risk of bald eagle mortality through collision with a wind turbine, 
(2) the potential abandonment of bald eagle night roost sites from developing strings Z and 
Y nearby, and (3) the additional effect of developing strings AA, BB, and CC in areas that 
would disturb their flight paths to and from their night roosts. 

Golden Eagle. Golden eagles were observed in low to moderate levels. A 
total of 37 sightings were made for a total of 90 minutes during 32 observations over the 
spring through fall studies. It was estimated that a total of approximately four juveniles and 
three adults were using the project site. 

Golden eagles were observed in all study units on the KENETECH project site, 
although a greater number were observed in the ridge face study unit than all other study 
units. Most of the ridge face study unit is not proposed for turbine development by 
KENETECH. There is, however, occasional but regular use of the western hills, eastern 
hills, and ridge top study units, each of which is proposed for turbine development by 
KENETECH. Nearly 80% of golden eagle observations during this study were within the 
critical altitude (7.5 to 58 meters [25 to 190 feet]). 

One active golden eagle nest was located in the vicinity of the project site. The nest 
site was approximately 1.6 kilometers (1 mile) from a proposed KENETECH turbine 
location. Another nest was located in the greater study area on Miller Island, 
11.3 kilometers (7 miles) from the western edge of the site. 

The behavior and flight characteristics of golden eagles make them more susceptible 
to collision with wind turbines than most other species of raptor. Although it is difficult to 
make direct comparisons between wind projects, golden eagle mortalities in Altamont Pass 
(BioSystems Analysis 1992) were the third greatest of all raptor species. Golden eagle 
mortality is expected from development of the KENETECH project because of: (1) the 
vulnerability of golden eagles to collision and (2) their presence in study units proposed for 
turbine development. 

Because golden eagles breed at low densities, and only one is known to exist near the 
project site, mortality could also affect the local breeding population. However, the golden 
eagle population in Washington has been estimated to be 80 breeding pairs (Rodrick and 
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Milner 1991), so the KENETECH project is not expected to significantly affect the species 
viability within the context of the state-wide population. 

Turkey Vulture. Turkey vultures are known to collide with wind turbines in 
the Altamont Pass WRA, although in low numbers relative to their occurrence in the area 
(BioSystems Analysis 1992). Because turkey vultures fly slowly and methodically, they are 
probably not particularly susceptible to collision. Turkey vultures were moderately common 
on the KENETECH project site. A total of 59 sightings were made for a total of 
125 minutes during 37 observations over the spring through fall studies. Turkey vultures 
were not observed during the winter study because they leave the area during that period. 

As expected, the turkey vultures were primarily seen in the updrafts of the ridge face 
study unit. Lower levels of use were observed for all study units proposed for turbine 
development. These areas are used primarily for foraging by turkey vultures, by slowly 
circling in search of carrion. They would approach KENETECH turbines during these slow 
flights toward the ground. Over 90% of turkey vulture observations were within the critical 
altitude (7.5 to 58 meters [25 to 190 feet]). 

No nests were found on the site during the breeding survey. However, a communal 
nest was observed near Maryhill State Park about 6.4 kilometers (4 miles) southwest of the 
site. 

Because several of the above listed factors indicate that mortality would be moderate 
to low in relation to abundance of turkey vultures on the site and the greater study area, 
predicted mortality may cause a moderate reduction in local breeding populations. 
However, reductions would not eliminate the local breeding population or significantly affect 
the regional population. 

Sharp-Shinned Hawk. A total of 32 sightings of sharp-shinned hawks were 
made for a total of 39 minutes during 28 observations over the spring through fall studies. 
No sharp-shinned hawks were observed during the winter study. Sharp-shinned hawks were 
observed in moderate levels in all study units, including those proposed for turbine 
development by KENETECH. 

Total duration of observations in this study indicated that most sharp-shinned hawks 
were moving through the overall area, rather than roosting or foraging. This type of flight 
pattern would reduce the potential for collision. However, over 80% of sharp-shinned hawk 
observations were within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

One possible nest was located approximately 0.4 kilometer (0.25 mile) from the 
nearest proposed KENETECH turbine location. This species does not nest and does not 
usually forage in open habitats typical of turbine development sites. 

A low level of mortality is possible from collision with KENETECH wind turbines 
because the species: (1) occurs at moderate levels on the project site, (2) occurs within 
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study units proposed for development by KENETECH, and (3) is typically within the critical 
altitude. 

Red-Tailed Hawk. The behavior and flight characteristics of red-tailed hawks 
make them more susceptible to collision with wind turbines than most other species of 
raptor. In addition, red-tailed hawks typically nest and forage in open habitats typical of 
wind farm lands, perch on a variety of structures including lattice towers, and pursue prey 
from an aerial stoop (a behavior suspected to contribute to avian mortality). Although 
direct comparisons between wind projects are difficult to make, because red-tailed hawks 
in Altamont Pass (BioSystems Analysis 1992) had the greatest mortalities of all species, 
mortality is likely to also occur on the KENETECH site. 

A total of 186 sightings of red-tailed hawks were made for a total of 728 minutes 
during 160 observations over the spring through fall studies. Red-tailed hawks were also the 
most commonly observed species in the winter period. Although there were some seasonal 
and study unit differences in occurrence, red-tailed hawks were common in all study units. 
During the winter, observations were centered somewhat more around the oak/pine 
woodlands and were often seen perched on power lines along Hoctor Road. Over 80% of 
red-tailed hawk observations were within the critical altitude (7.5 to 58 meters [25 to 
190 feet]). 

The red-tailed hawk was the most commonly observed breeding raptor in the study 
area, with 10 active nest sites (of the 18 total nests found for all species during the breeding 
raptor study) found in the greater study area Of these 10 sites, eight were located within 
1.6 kilometers (1 mile) of proposed KENETECH turbine locations. 

A high level of mortality is expected, relative to other species, because of: (1) the 
vulnerability of red-tailed hawks to collisions with wind turbines, (2) the species is common 
in study units proposed for turbine development by KENETECH, and (3) the percentage 
of the local population that might be affected. Design features of the KENETECH project 
could, however, lower the level of mortality of red-tailed hawks compared to that found at 
existing wind farms. Studies in the Altamont WRA suggest that lattice towers may 
contribute to red-tailed hawk mortality. Fewer mortalities were recorded from turbines 
having tubular towers (BioSystems Analysis 1992). Because KENETECH proposes to use 
a tubular tower design, mortality of red-tailed hawks is expected to be lower than would be 
expected if lattice towers were used. 

Local breeding populations of red-tailed hawks are likely to be reduced by both 
direct mortality of nesting adults as well as potentially higher mortality of young birds just 
leaving the nest. Juvenile birds have been found to be more vulnerable to collisions than 
are adult birds. At the county and state level, red-tailed hawks are abundant and mortality 
at the KENETECH site would not significantly affect the regional population. 

Swainson's Hawk. Like the red-tailed hawk, the Swainson's hawk also nests 
and forages in open habitats, uses a variety of perches, and pursues prey by diving from a 
perch or soaring flight. Thus, it is also considered to be more susceptible to collision than 
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most other species of birds. There are no available data on Swainson's hawk mortality from 
collision with wind turbines, however, because existing sites in California are not within the 
range of Swainson's hawks. 

During this study, a low to moderate number of Swainson's hawk sightings were 
noted. A total of 18 sightings of Swainson's hawks were made for a total of 60 minutes 
during 17 observations over the spring through fall studies. Swainson's hawks are the only 
hawk to completely migrate from the project site and greater study area, so none were 
observed during the winter study period. 

The greatest levels of activity in the eastern hills study unit of the KENETECH 
project site. All observations were in the eastern hills, ridge top, and northern plateau study 
units. Over 80% of observations were within the critical altitude (7.5 to 58 meters [25 to 
190 feet]). 

Two active nest sites were found in the vicinity of the project site, in the greater study 
area. One site, located downslope near Goodnoe Hills, was within 0.4 kilometer (0.25 mile) 
of the nearest proposed KENETECH turbine location. The second site was located near 
Hoctor Road, 1.6 kilometers (1 mile) from proposed turbine string locations on the 
KENETECH site. 

Because Swainson's hawks are susceptible to collision with wind turbines, and 
because they occur within study units proposed for turbine development by KENETECH, 
mortalities are expected to occur. Because the species occurs in low levels on the project 
site, the actual number of mortalities is expected to be low, but the local breeding 
population could be measurably reduced by collision mortality. Thus, mortality from the 
KENETECH project would likely have a local impact but would not be expected to affect 
regional Swainson's hawk populations. In Washington, 228 Swainson's hawk territories were 
documented between 1977 and 1986 (Harlow and Bloom 1989). 

As with the red-tailed hawk, the potential for mortality is less than that found at 
existing sites because tubular towers would be used in place of lattice-type towers, effectively 
reducing the potential for perching on the towers. 

Rough-Legged Hawk. The rough-legged hawk is similar to the red-tailed hawk 
and Swainson's hawk in its behavior, flight characteristics, and use of open foraging habitats. 
Rough-legged hawks typically pursue prey from a perch, circling flight, or hovering flight 
from 15 to 60 meters (50 to 200 feet) above the ground. In addition, the species is relatively 
abundant in the area during winter. Thus, the potential for any one individual rough-legged 
hawk to collide with KENETECH wind turbines is also high relative to the potential for 
some other species. 

During the spring through fall surveys, a single sighting of 50 seconds was made of 
a rough-legged hawk during the spring (confmning that they are wintering populations), 
within the critical altitude. Rough-legged hawks were found to occur regularly on the 
KENETECH project site during the winter. They were observed most often within the 
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northern plateau study unit but were observed in other study units. Potential rough-legged 
hawk winter habitats occurred primarily in the southernmost portion of western hills and in 
the northern plateau study units of the KENETECH project site. 

The level of mortality expected for rough-legged hawks would likely be sufficient to 
cause a local reduction in wintering populations. The effect on breeding populations would 
be more dispersed than for locally breeding species, because rough-legged hawks disperse 
widely to breeding grounds in the arctic. Rough-legged hawks are a relatively common 
wintering species that would not be significantly affected at the regional population level. 

Ferruginous Hawk. Ferruginous hawks are known to collide with wind 
turbines in other areas (BioSystems Analysis 1992). However, the ferruginous hawk occurs 
infrequently on the KENETECH project site. Only three sightings were made during all 
surveys for a total of 6 minutes, two in the spring and one in the fall. Both spring sightings 
of ferruginous hawks were within the ridge top study unit, a site proposed for turbine 
development by KENETECH. Also, two of the three sightings ( 67%) were within the 
critical altitude (7.5 to 58 meters [25 to 190 feet]). 

A single ferruginous hawk was observed during the winter study. This hawk was 
observed in the ridge top study unit. 

There is a potential for ferruginous hawk mortality from the KENETECH project. 
However, because this hawk occurs on the project site in low levels, the potential for 
collision is relatively small and would not be expected to adversely affect regional 
populations. 

Northern Harrier. The northern harrier also nests and forages in open 
habitats. No mortality data are available for northern harriers. However, its low, gliding 
foraging behavior reduces the potential for collision with KENETECH wind turbines. A 
total of 45 sightings northern harriers were made for a total of 54 minutes during 
42 observations over the spring through fall studies. 

On the project site, harriers were observed primarily in the western hills and in the 
northern plateau study units, with few observations in all other study units. During summer 
surveys, nearly all observations were in the western hills study unit. During spring, fall, and 
winter surveys, nearly all observations were in the northern plateau study unit. About 60% 
of northern harrier observations made on the project site were within the critical altitude 
(7.5 to 58 meters [25 to 190 feet]). Although a substantial number of northern harrier 
observations were within the critical altitude, this was the lowest proportion for all raptor 
species observed. 

Two suspected northern harrier nest sites were found in the northern plateau study 
unit during the breeding field study. The potential for northern harrier mortality exists 
because: (1) northern harrier were found to be common in the western hills study unit (an 
area proposed for turbine development by KENETECH), (2) harriers regularly use the open 
habitats common in proposed turbine sites, and (3) harriers were observed often within the 
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critical altitude. This potential is reduced to some extent, however, because the flight 
behavior of northern harriers puts them at a lesser risk of collision than most other species 
regularly occurring on the site. Northern harrier mortality is expected to reduce local but 
not regional population levels. 

Prairie Falcon. Prairie falcons are not particularly susceptible to collision with 
wind turbines because of their behavior and flight characteristics. Their swift flight and 
maneuverability, compared to buteos and eagles, aids in their ability to avoid objects. 

A total of 17 sightings of prairie falcons were made for a total of 67 minutes over the 
spring through fall studies. In addition, prairie falcons were also observed regularly during 
the winter survey. 

Most prairie falcon activity in the greater study area occurs in typical nesting, 
roosting, and foraging areas along the cliffs of the Columbia River. During the winter study, 
several observations were made along Hoctor Road in the northern plateau area and along 
SR 14 within and south of the ridge face unit. Some activity does occur, however, in all 
study units of the KENETECH project site. Because this species forages in several types 
of habitat, foraging is believed to occur in all habitats on the KENETECH project site. 
Over 80% (14) of all observations were within the critical altitude (7.5 to 58 meters [25 to 
190 feet]). 

One prairie falcon nest was found south of the KENETECH project site, on cliffs 
above SR 14. Another prairie falcon nest site was reported by the WDFW to be near the 
golden eagle nest site upslope of the Columbia Aluminum Plant. However, this nest was 
not located during the nesting study. 

The potential for mortality of individual prairie falcons is considered low because of 
their behavior and flight characteristics. Mortalities are expected to occur, however, 
because: (1) the species occurs in study units proposed for turbine development by 
KENETECH and (2) it flies within the critical altitude. Prairie falcon mortality is expected 
to reduce local but not regional population levels. 

American Kestrel. American kestrels are more likely to collide with wind 
turbines because they nest and forage in open habitats typical of wind farm lands, perch on 
a variety of structures, pursue prey from stooping flights, and occur frequently at low to 
moderate altitudes. In the Altamont WRA study, it was al�o second only to red-tailed 
hawks in the number of mortalities from collision with wind turbines. 

The American kestrel is second only to red-tailed hawks in the number of 
observations made during surveys. A total of 125 sightings of American kestrels were made 
for a total of 214 minutes during 110 observations over the spring through fall studies. In 
addition, American kestrels were also observed during the winter survey. 
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Kestrels also occurred frequently in all study units proposed for turbine development 
by KENETECH. During this study, approximately 80% of American kestrel observations 
were within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

American kestrels were common on the project site and suitable nesting habitat 
occurs throughout the site. Open areas adjacent to the pine/oak woodlands contain the 
most typical nesting habitat. 

A high degree of mortality of individual American kestrels is expected, relative to 
other species, from project development because they: (1) commonly occurred in proposed 
KENETECH turbine development sites and (2) are known to collided with wind turbines 
more frequently than other species. American kestrel mortality is expected to reduce local 
but not regional population levels. 

Waterfowl. Surveys conducted in the greater study area suggest that while resident 
and migratory waterfowl are common along the Columbia and John Day Rivers, they are 
not abundant on the KENETECH site. While concerns have been raised regarding the 
potential for waterfowl to cross the ridge on the site on their way to and from feeding areas, 
the observations made during field surveys determined that this did not occur with any 
regular frequency. A total of 48 sightings of waterfowl were made for a total of 21 minutes 
during 5 observations (i.e., in five flocks) over the spring through fall studies. Three flocks 
were observed during the first winter study and none were observed during the second. 

The wintering population of ducks and geese has been estimated to be about 6,000 
(Annear in Dames & Moore 1993). Road counts conducted along the Columbia River for 
the winter study found no concentrations greater than 200 birds. Most observations were 
of small groups of 10 to 15 individuals. Canada geese were the most frequently observed 
species, and flocks averaging 20 to 50 individuals were seen to fly up and down the 
Columbia River corridor. American coots were the second most common species observed, 
with observations also made of redhead, common goldeneye, Barrow's goldeneye, ring
necked duck, hooded merganser, bufflehead, mallard, and scaup. 

limited wetland habitat exists in or around the KENETECH project site to support 
breeding or wintering waterfowl, and no defined migratory movement corridors were 
identified during surveys. Therefore, the potential for waterfowl mortality from collision 
with wind turbines on the KENETECH project site is not considered significant. 

Other Special-Status Birds. In general,non-raptor special-status birds are not as 
vulnerable to collisions with wind turbines because: ( 1) they do not display the flight 
behaviors that are believed to contribute to avian mortality and (2) mortalities at California 
projects are low relative to their abundance in the area. 

Western bluebirds, a state candidate species, were observed to migrate through the 
KENETECH site and also breed on and near the site. Site observations were not at a level 
that would suggest that the entire county population moves throughout the project site 
during migration. In addition, it would be highly unusual for birds to follow such a defined 
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migration route. Western bluebirds are believed to move through the county in a relatively 
broad front which includes the project site. For example, bluebirds have been observed in 
other locations in Klickitat County such as Lyle, 35 kilometers (21 miles) west of the project 
site (Wahl and Paulson 1991). The project is expected to cause a local reduction in 
populations of this species. The project could also affect migrants that breed offsite but pass 
through the project site. However, the project effects on western bluebirds are not likely 
to be regional in context because: (1) as a passerine, they are less likely to be vulnerable 
to collisions than are raptors and (2) they are expected to move through other areas besides 
the KENETECH site. Therefore, while the project could result in some local and migrant 
mortality of western bluebirds, the project does not pose a significant risk to the viability of 
western bluebird populations in Klickitat County. 

Lewis's woodpecker, a state candidate species, are relatively common near oak 
woodlands and typically fly below the critical altitude. Although some mortality may occur, 
the project is not likely to significantly alter regional populations. 

The other non-raptor special-status species that could potentially use or fly of over 
the project site were determined to be present in such low numbers (in relation to their 
numbers in commonly known use areas off the project site) that they were generally not 
considered to be of special concern on the KENETECH project site. Four of these species 
(i.e., long-billed curlew, loggerhead shrike, sandhill crane, and ash-throated flycatcher) were 
infrequently observed on the site. The number of these species observed was sufficiently 
low to conclude that the project would not pose a significant risk to their local or regional 
distribution. 

Five species (i.e., western sage grouse, gray flycatcher, grasshopper sparrow, bank 
swallow, and sage sparrow) were not observed on the project site. Although these species 
may be present in small numbers or occasionally pass through the site as part of their 
natural movements, because there were no observations of them it was determined that the 
project site did not provide habitat that was important for the local or regional abundance 
or distribution of these species. 

Other Birds. The common raven, black-billed magpie, and the northern flicker are 
commonly occurring birds that were observed to fly within the critical altitude in locations 
proposed for wind turbine. Of these species, the common raven is most likely to have 
significant mortality because its flight behavior is similar to the red-tailed hawk, a species 
known to be more vulnerable to collisions with wind turbines than most other species. In 
addition, common raven are known to collide with turbines on wind farms located in 
California. 

Black-billed magpie and northern flicker do not fly like red-tailed hawks and have 
not been reported to be prone to colliding with wind turbines. Nevertheless, because of 
their abundance on the project site and their tendency to fly within critical altitudes, some 
mortality may occur for these species as well. Because these species are common in the 
region, project-related mortality would be localized and would not significantly affect 
regional population levels. 
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The western meadowlark, Brewer's blackbird, homed lark, and the Townsend's 
solitaire are also common species that are generally found in grassland habitats typical of 
those existing on the project site. These species typically occur below the critical altitude 
of wind turbines. Swallows, which are also common on the site, may be more vulnerable 
to mortality because they fly rather erratically within critical altitudes. 

Other birds are expected to migrate through the site, but in numbers similar to other 
areas in the county. The oak and oak/pine woodlands were observed to be used by several 
types of birds during migration. Similar use is expected to occur in other woodland areas 
in Klickitat County, including the Rock Creek area located east of the project site and the 
Klickitat River area located west of the project site. 

During surveys of the KENETECH project site, the total number of sightings and the 
total number of observations were greatest for passerines. This was as expected, because 
passerines are much more commonly present than the larger raptors. A total of 6,443 
sightings of various passerines were made during 317 observations over the spring through 
fall studies. Species observed to migrate through the area included the house finch, 
American robin, American goldfinch, dark-eyed junco, and white-crowned sparrow. In 
addition, several types of warblers were observed to stop within oak and oak/pine 
woodlands present on and near the project site. 

The KENETECH project would not result in a significant regional decline in other 
passerine species. This conclusion is based on: (1) the expected low vulnerability of 
migratory passerines to collisions with wind turbines and (2) the determination that the 
KENETECH site is not within a major regional migratory flyway. The expected low 
vulnerability is based on the following considerations: 

• Results from the Altamont Pass WRA indicated that passerine mortality was low 
relative to passerine numbers in the project area (BioSystems Analysis 1992). 

• Migrating passerines typically fly at altitudes well above the highest point of wind 
turbines (Bellrose in Alerstam 1990). Using the flight altitude patterns described 
by Alerstam (1990), birds would be vulnerable to collisions only during landing 
and take offs. 

• Passerines are suspected to be less vulnerable to collision with wind turbines 
than are raptors because passerines do not typically pursue prey in a manner that 
places them at risk of colliding with wind turbines. 

The site was determined not to be a major migratory flyway for passerines because 
of the following: 

• Site surveys, which included dawn and dusk observations during spring and fall, 
identified no large concentrations of passerines. Birds were migrating through 
the site, but they did not do so in a defined pattern. Instead, migrating 
passerines and other birds appeared to move through the KENETECH site in 

Avian Use of Proposed Wuul Farm Sites 
K1ickitat Cowuy, Washington 

5-21 

Section 5. Environmental Consequences 
and M"uigation 

January 31, 1995 



I 
a dispersed, broad front. While flocks of robins, western bluebirds, mountain I bluebirds, and house finch were regularly observed, they were present in 
scattered groups composed of 10 to 30 individuals, rather than in larger flocks 
or in larger gatherings of groups. I 

• Migratory use of the project site is likely similar or lower than other areas of the 

1 greater study area and region that have more shrub and woodland areas, such 
as the Rock Creek and Klickitat River areas. 

• Major migratory flyways are typically well known and present along north-south I 
topographic features. No known major migratory flyways have been reported on 
the project site and the site is on a ridge oriented east-west, rather than north- 1 south. 

• Predominant westerly winds create a wind-shear near the ground that is typically I avoided by migrating birds (Alerstam 1990). 

Thus, while mortality of passerines and other birds from collision with KENETECH I wind turbines is expected to occur at proposed turbine locations, losses are not expected to 
be sufficient to significantly affect regional breeding, wintering, or migrating populations. 

Summary and Conclusions 

Collision with wind turbines was determined to have the most potential for significant 
impacts on raptors and other non-raptor, non-special status birds. Based on the avian 
mortality experienced at California wind farms, development of wind turbines at the 
KENETECH site would result in avian mortality. 

Certain design features of the KENETECH project could reduce mortality potential 
for some species. Lattice towers are thought to contribute to mortality of red-tailed hawks 
in the Altamont Pass WRA The use of tubular towers by KENETECH, instead of lattice 
towers, would eliminate opportunities for perching. Several species that occur on the 
KENETECH project site (i.e., red-tailed hawks, rough-legged hawks, ferruginous hawks, 
Swainson's hawks, and American kestrels) would be attracted to the perch sites created by 
lattice towers, if used on the site. 

Because of differences in behavior and abundance, different bird species would 
experience different levels of mortality in terms of intensity (i.e., actual number of bird 
mortalities) and in terms of context (i.e., number of bird mortalities relative to local and 
regional populations). Because the peregrine falcon, a federal endangered species, and the 
bald eagle, a threatened species, were found to use areas were KENETECH wind turbines 
would be located, the project could result in mortality to these species. Because of this 
potential mortality, the KENETECH project may affect peregrine falcons and bald eagles, 
BP A should initiate formal consultation with the USFWS under Section 7 of the 
Endangered Species Act. 
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Peregrine falcons were observed on the KENETECH project site, and one pair of 
peregrine falcons likely includes the site within its home range. The pair was observed to 
frequent the Rock Creek area, located approximately 8 kilometers (5 miles) from the 
eastern edge of the KENETECH site. Peregrine falcons are known to travel widely and 
often fly up to 10 miles from their nesting areas. The KENETECH site is located on the 
eastern edge of the peregrine falcon's current range in the Columbia River Gorge. There 
are up to seven pairs of peregrine falcons in the gorge area, not including the pair found 
near Rock Creek. Thus, although the likelihood of collision is low based on the relatively 
few individuals in the area, the potential for mortality remains and a peregrine mortality 
could measurably reduce the Columbia River Gorge peregrine population. However, it is 
not expected to affect the viability of the population in the gorge. 

Bald eagles were observed to fly within areas proposed for wind turbine placement. 
Bald eagles traveling at dawn and dusk to and from night roosting areas were observed 
crossing the eastern portion of the site. Turbine strings Z, Y, M BB, and CC could be 
approached by bald eagles on their way to and from these night roosts. Construction activity 
at strings Z and Y may cause bald eagles to abandon a nearby roost site and, therefore, 
reduce their long-term vulnerability to collision. However, they would likely continue to 
cross the ridge to access Luna Gulch and area north of the KENETECH site where between 
2 and 4 bald eagles were determined to roost during winter field studies. 

Although bald eagles do not typically dive or fly erratically in pursuit of prey, a 
behavior believed to contribute to collisions, they were observed to fly at altitudes that 
would put them at risk of colliding with wind turbines and some mortality could occur. 
Between 3 and 10 bald eagles were estimated to use the project site over the 1993-1994 
winter. This number may increase to as many as 20 bald eagles in some years. 

When viewed from a regional perspective, impacts on wintering bald eagles would 
be localized and would not likely affect overall populations in eastern Washington. Klickitat 
County provides only a small percent of bald eagle winter populations in Washington. In 
addition, the species has greatly recovered from previously low population levels, and the 
regional population is stable or increasing. Therefore, within a regional context, the 
project's effects on bald eagles would not pose a significant decline in regional breeding or 
wintering populations. 

Some raptors are common in the area and display behaviors that make them more 
vulnerable to collisions than some other birds. Raptors that would have the greatest 
mortality, but low levels relative to their regional populations, include the red-tailed hawk, 
American kestrel, turkey vultures, and rough-legged hawk. In the case of the red-tailed 
hawk and American kestrel, which are year-around residents, local breeding populations 
would be reduced. However, these reductions would not affect the regional distribution or 
abundance of the species because they are so common. Turkey vultures were moderately 
common during the spring through fall and would experience moderate to low mortality, but 
would not affect local populations. In the case of the rough-legged hawks, which only winter 
on the project site, local wintering populations would be reduced. However, the losses on 
breeding populations would be more dispersed because these birds migrate from many 

Avian Use of Proposed Wuul Fann Sites 
Klickilat Couruy, Washington 

5-23 

Section 5. Environmental Ccnsequences 
and Mitigation 

January 31, 1995 



different breeding areas. As with the red-tailed hawk and American kestrel, mortality levels 
of rough-legged hawks would not significantly affect their regional distribution or abundance. 

Other raptors are less common in the area, but still display behaviors that make them 
more vulnerable to collisions than some other birds. Species that would have low overall 
mortality levels, but high levels relative to local populations, include the golden eagle and 
Swainson's hawk. Collision mortality could affect the low local breeding populations of 
these species. However, mortality would not be sufficient to affect the regional distribution 
or abundance of these species because of the size of the regional populations. 

The results of the spring through fall study indicate that wind turbines on the 
KENETECH project site would create a mortality hazard for certain species of raptors. It 
is difficult to estimate, with any degree of confidence with data from existing sites, raptor 
mortality from implementation of the KENETECH project. Site conditions, raptor use and 
composition, and proposed project design features differ sufficiently from existing wind farm 
sites to make comparisons unreliable. Thus, mortality estimates from existing wind farms 
are useful only in making general comparisons. 

Two measures of mortality can be used to determine impacts, a comparison of 
mortalities based upon the duration of observations and the overall mortality levels relative 
to the number of turbines. Based upon a time comparison of observations from the 
Altamont WRA (1.26 raptors per 10-minute visit over 6 seasons) and the Solano WRA 
(1.11 raptors per 10-minute visit over 4 seasons), raptor occurrence on the KENETECH 
project site (1.21 raptors per 20-minute visit) was relatively low. Based solely on the overall 
levels of raptor use of the KENETECH project site compared with existing sites, the 
potential for raptor mortality is expected to be lower. 

In addition, per turbine mortality rates were estimated from postproject monitoring 
surveys at the U.S. Windpower facility in the Solano WRA (Howell and Noone 1992). The 
average estimated mortality for the two study years was 0.0327 raptors per turbine. Because 
of the fewer raptors using the KENETECH project site, mortality is also expected to be 
lower if the project is developed. 

Other features of the KENETECH project may result in greater mortality levels, and 
should be considered as another unit of measuring bird mortalities, when compared with 
other existing wind farms. For example, the turbine blades of the 33M-VS wind turbines 
proposed by KENETECH, and thus the blade-swept area, are larger than the turbines used 
in the Solano WRA analyzed by Howell and Noone (1992). Although there are no 
supportive data, it is possible that there is a correlation between blade-swept area and 
raptor mortality. If so, bird mortalities could also be measured relative to blade-swept area 
to standardize analyses. 

In conclusion, mortality of peregrine falcons, bald eagles, golden eagles, red-tailed 
hawks, and Swainson's hawks from implementation of the KENETECH project could affect 
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local populations of these species. Mortality is expected to occur with several other species 
(i.e., turkey vulture); however, overall population levels of these species should not be 
affected. 

5.3.3 Mitigation 

Construction-Related Disturbance 

The Applicant's proposal includes a number of measures to reduce the potential for 
avian mortality, including raptor-protection measures on project overhead power lines, use 
of tubular rather than lattice towers, eliminating guy wires from the design, and minimizing 
the amount of habitat that would be occupied by project features. In addition to the 
mitigation measures proposed by the Applicant, the following measures could reduce the 
potential for impacts to birds caused by construction activity: 

• Avoid construction activities within 400 meters (1,300 feet) of bald eagle roosts 
during November through March. 

• Avoid construction activity within 400 meters (1,300 feet) of red-tailed hawk 
nests from April through July. 

Electrocution 

The following measures proposed by KENETECH, when implemented, will reduce 
the level of potential electrocution mortality on the KENETECH project. Most of these 
measures were initially recommended by Olendorff et al. (1981) and have become standard 
practice for new utility construction where the potential for raptor electrocution is identified 
as a project impact. 

• All jumper wires should be insulated (5 kV minimum rating and preferably 
10 kV to 15 kV). 

• All exposed terminals (e.g., pot heads, lightning arresters, and transformer 
bushings) should be covered by avian boots or other insulating materials. 

• Nonconductive material (e.g., fiberglass and wood) should be used instead of the 
straight, aluminum-type combination arms on riser poles. 

• All overhead power line construction should incorporate raptor protection for 
wood pole distribution lines. 

• Energized wires should be placed a safe distance apart: 60 inches for a crossarm 
configuration and 55 inches for an armless configuration. 
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I 
• No cutouts should be used on riser poles. I 
• Jumper leads should be oriented in a vertical configuration to discourage bird 

perching. I 
• Bonding of pole top devices mounted on nonconductive arms should be done 

1 with insulated wire. 

Collision with Overhead Power Line Wrres I 
The following measures, if implemented, would reduce the potential for avian 

1 collision with power line wires: 

• A minimum conductor wire size of 4/0 should be used to increase the visibility 

I of the wire. 

• Above-ground power line wires should not be sited near wetlands or other 

I waterfowl feeding or resting habitat. 

Collision with Wind Turbines 

Although studies are currently being conducted to determine the underlying causes 
and circumstances of avian collisions with wind turbines, there are currently no known 
scientifically supportable measures to entirely prevent some incidental avian mortality. Post
construction monitoring of avian impacts may be considered by USFWS and BP A pursuant 
to the consultation process under Section 7 of the Endangered Species Act. 

While it is currently impossible to entirely alleviate avian collisions with wind 
turbines, KENETECH proposes to use a modified tubular tower rather than a lattice tower 
structure to support the wind turbines. This measure has been proposed based on the 
results of studies conducted at the Altamont Pass WRA by The Predatory Bird Research 
Group at the University of California, Santa Cruz (SCPBRG) (KENETECH 1994). 
SCPBRG field observations determined that raptors often perch (both day and night) on 
lattice towers, and some species (i.e., red-tailed hawks and ravens) may also construct nests. 
The frequent use of the towers by raptors increases the time period that birds are within the 
"danger ·zone" of the wind turbines. 
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5.4 CARES PROJECf 

5.4.1 Construction-Related Impacts 

Direct Habitat wss 

Implementation of the proposed CARES project would result in the permanent 
occupation of 19,4 hectares (48 acres) of rangeland, shrubland, and agricultural habitats 
from the installation of 91 wind turbine generators, meteorological towers, transformers, 
access roads, and a substation. Although the area occupied by overhead power lines would 
be disturbed, some habitat would remain in the corridor. A total of 42 hectares (95 acres) 
would be temporarily disturbed from construction activities. However, after completion of 
construction of the CARES project, these areas would be restored and reseeded. 

The permanent loss of 19.4 hectares (48 acres) of rangeland, shrubland, and 
agricultural habitat would not substantially affect resident or migratory avian populations 
on the CARES project site because these habitats are common and widespread throughout 
the greater study area. 

Special-Status Species. The permanent loss of 19.4 hectares (48 acres) of rangeland, 
shrubland, and agricultural habitat would affect special-status species that occur on the 
CARES project site (Tables 2-2 and 2-3). The removal of 19.4 hectares (48 acres), would 
represent an incremental loss of foraging habitat within the range of the federally listed 
peregrine falcon. This loss would not be significant because the primary prey (i.e., 
passerine birds and waterfowl) for the peregrine would not be affected by the habitat loss. 

Based on the field studies, the CARES project would not directly affect bald eagle 
habitat or use on the project site. 

The impact on State species of concern that forage in agricultural lands and 
grasslands habitat would be minimal because those habitats are common throughout the 
project site and the greater study area, and loss from implementation of the CARES project 
is considered negligible relative to available habitat in the greater study area. Also, none 
of these habitats are considered critical to the existence of special-status species on the 
project site. 

Construction in grasslands and agricultural areas could affect nesting species such as 
the grasshopper sparrow and burrowing owl. 

Construction in oak and pine woodlands could affect foraging and/ or nesting habitat 
for several species, including the Lewis' woodpecker, western bluebird, gray flycatcher, and 
Swainson's hawk. 
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Construction-Related Disturbance 

Construction-related disturbances include noise, dust, and vehicle traffic. Most 
raptors would avoid active construction sites, but would continue to use other areas. Many 
raptors and ground nesting birds are sensitive to disturbance and could abandon breeding 
sites if the disturbance exceeds levels of tolerance. H conducted during the breeding season, 
construction activities at turbine strings � E, PP, N, and Q would disrupt red-tailed hawk 
nesting activities and construction at turbine string NN could disrupt a Swainson's hawk 
nesting site. 

5.4.2 Operational Impacts 

Indirect Habitat Loss 

The presence of wind turbines may change the landscape such that avian habitat use 
patterns are altered, thereby displacing certain birds from the wind farm project site 
(Jones & Stokes Associates 1987). Habitat suitability for birds could be reduced by creating 
obstacles (i.e., towers and moving blades) to raptor foraging flight paths along ridge lines, 
by influencing the flight paths of waterfowl as they fly over the CARES wind farm, or by 
affecting prey populations by changing land uses or land management within the project site. 
Increased onsite human activity could also displace or discourage birds from using the 
CARES site. 

Changes in Avian Use Patterns. Implementation of the CARES project could result 
in some changes in avian use patterns. However, there is no evidence to suggest that the 
presence of wind turbine structures, per se, would substantially affect overall breeding or 
foraging use of the CARES project site. The study by Howell et al. (1991) suggests that the 
presence of wind turbines does not affect overall avian use patterns. 

Increased Human Activity Levels. Only small increases in postconstruction human 
activity are expected for the CARES project. Wind turbines require regular, but relatively 
infrequent, maintenance. The small crew required to maintain 91 turbines is not sufficient 
to result in disturbance effects on nesting or foraging birds, or to discourage avian use of 
the CARES project area. 

Decreased Avian Use from Reduction in Prey Populations. Prey populations may 
decrease as a result of the permanent loss of 19 hectares ( 49 acres) of rangeland, shrub land, 
and agricultural habitats. The loss of this habitat may be partially offset by increased 
visibility of prey to raptors. Orloff and Flannery (1992) suggest that roads in the Altamont 
and Tehachapi WRAs have provided friable (i.e., loose) dirt berms easily excavated by 
burrowing ground squirrels and increased the visibility of prey to raptors. Although 
quantitative data have not been gathered, grazing, farming, and other land use practices 
have remained largely unchanged in that area since the installation of the wind turbines. 

Avian Use of Proposed Wuul Farm Sites 
Klickitat CoUllly, Washington 

5-28 

Section 5. Environmental Consequences 
and Mitigation 

Januory 31, 1995 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Existing land use practices are not anticipated to change with or without the proposed 
action. The effect of any prey reductions on raptor populations, from the installation of 
wind turbines and appurtenant facilities, is not possible to predict because of insufficient 
information and data on the subject. While BioSystems Analysis (1992) surmised that there 
may be a threshold of prey abundance, above which the effect of prey abundance, they did 
not have sufficient data to draw conclusions. 

Electrocution 

Electrocution of birds on electrical power lines occurs when a bird touches two 
energized lines simultaneously or a ground wire and an energized conductor. Because of 
their larger wing spans, raptors such as golden eagles and red-tailed hawks are more prone 
to electrocution mortality. In their study of the Altamont Pass WRA, BioSystems Analysis 
(1992) attributed 11% of the avian mortality and 25% of the golden eagle mortality in the 
Altamont wind farm area to electrocution. Electrocution of raptors has been the second 
most reported cause of bird mortalities in some western wind energy facilities (Colson and 
Associates 1994 ). 

Many raptor-proof mitigation measures were initially recommended by Olendorff 
et al. (1981) and have become standard practice for new power line construction where the 
potential for raptor electrocution is identified as a project impact. Assuming CARES 
implements these measures, they would effectively reduce raptor mortality from 
electrocution below significant levels. 

Waterfowl. Waterfowl are not susceptible to electrocution because they do not 
typically perch on utility poles or power lines. Therefore, the potential for electrocution at 
the CARES project site would not affect resident or migratory waterfowl. 

Passerines and Other Birds. As a group, passerines and bird groups other than those 
previously mentioned, are not susceptible to electrocution by power lines because of their 
size and behavior. Smaller birds cannot span energized conductors, making electrocution 
less likely. Most other bird groups do not typically use power poles as perch sites. Mortality 
to passerines and other birds is not likely to be a significant potential impact of the CARES 
project. 

Collision with Overhead Power Lines and Guy Wires 

Generally, collision with overhead power lines and guy wires is not a major source 
of raptor mortality (Olendorff and Lehman 1986). BioSystems Analysis (1992) attributed 
9% of the mortality at Altamont to collision with overhead wires. Most of the reported 
mortality was nonraptor birds. Shorebirds, ducks, geese, cranes, and other waterbirds are 
most prone to collision with overhead wires (e.g., utility wires and guy wires), primarily in 
low-visibility conditions (Arend 1970, Anderson 1978, Avery et al. 1978, Brown et al. 1985, 
Fannes 1987). 
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The proposed CARES project would include new overhead power lines and the 
turbine towers would be supported by guy wires. 

Raptors. Although many individual instances of raptor collisions with utility wires 
have been reported (CEC in preparation), as a group raptors are not particularly susceptible 
to such collisions. Keen eyesight and maneuverability allow most raptor species to avoid 
wires and other objects. In addition, most raptors do not tend to fly during inclement 
weather, when collisions would most likely occur. However, the possibility of raptor 
mortality from collision with CARES project power lines exists and is expected to occur at 
some low level. 

Although there would be mortality to individual birds from collisions with overhead 
power line and guy wires, this mortality would not adversely affect local, regional, or state 
populations. Some "standard practices" to minimize the chance of mortality are presented 
in the mitigation section. 

Waterfowl. Surveys conducted on the CARES project site and the greater study area 
suggested that while resident and migratory waterfowl are common along the Columbia and 
John Day Rivers, they were not abundant on the CARES site. limited wetland habitat 
exists in or around the project site to support breeding or wintering waterfowl, and no 
defined migratory movement corridors were identified during surveys. Therefore, although 
the potential for waterfowl collisions with overhead power lines and guy wires exists on the 
CARES project site, particularly during inclement weather, it would be unlikely to have a 
substantial effect on resident breeding or migratory populations. 

Passerines and Other Birds. Several types of birds are susceptible to collision with 
overhead wires (CEC in preparation). Most of these are species that fly during fog or other 
inclement weather, such as shorebirds, cranes, some passerine species, and large migratory 
groups or large flocks (Walkinshaw 1956, Scott 1972, Fannes 1987). 

One sandhill crane was observed within the survey radius during the spring through 
fall surveys and one migratory flock was observed outside of the survey radius during the 
spring. This suggests that the species occurs on the CARES project site infrequently and 
in low numbers. Although sandhill cranes are susceptible to colliding with overhead power 
lines and guy wires in low-visibility conditions, the potential on the CARES project site is 
low. 

The results of field studies suggest that the CARES project site and greater study 
area are not an important migratory corridor and that large flocks of birds do not travel 
through, forage in, or otherwise use the area. Therefore, although mortality from collision 
with overhead power lines and guy wires is expected to occur among certain species at some 
low level, it is not expected to substantially affect breeding or migrating populations. · 
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Collision with Wind Turbines 

The potential frequency of avian collisions with wind turbines (and other above
ground structures) depends primarily on the species' abundance, flight heights, the amount 
of activity that occurs under different visibility conditions, and the extent to which species 
modify their behavior to avoid turbines or other structures (Jones & Stokes Associates 
1987). 

Raptors. Based on the avian mortality experienced at California wind farms, 
development of wind turbines at the CARES site would result in avian mortality. Although 
conditions at California wind farms differ in many ways from the proposed CARES project, 
the California projects can provide a general indication about the expected magnitude of 
mortality. Based on the range of mortality estimates for wind farms in California (1.7 to 
5.8 raptors per 100 turbines per year), mortality resulting from the 91 turbines proposed for 
the CARES project could range from 2 to 6 raptors a year (KENETECH Windpower 1994). 
Areas sporting lower mortality rates were not in known major migratory corridors and, 
similarly, the Columbia Hills area is not in a major migratory corridor. However, mortality 
rates differ widely between project sites and exact numbers cannot be predicted based 
mortality studies in California. The figure above is intended only to provide a general order 
of magnitude estimate of what could be expected based on the best available information. 

The degree of mortality potential for each species depends primarily on the frequency 
of occurrence on the CARES project site in general, the frequency of occurrence on specific 
sites proposed for wind turbine development, and behavior and flight characteristics. Some 
species occur infrequently on the CARES site and do not exhibit characteristics that make 
them susceptible to collision, including northern goshawk, Cooper's hawk, and osprey. 
These species also are not typically found in habitat types existing on the CARES project 
site. Therefore, occurrences are likely to be of birds passing through the site, further 
reducing their potential for collision. A low number of collision mortalities is expected for 
these species in terms of: (1) actual number of individual mortalities that would be 
expected and (2) the relation between numbers lost and local and regional population levels. 
For the purpose of this assessment, local populations are defined as those occurring within 
the immediate vicinity of the project sites. Unless otherwise noted, regional populations are 
defined as those occurring in eastern Washington. 

Certain design features of the CARES project could reduce mortality for some 
species. Lattice towers are thought to contribute to mortality of red-tailed hawks in the 
Altamont Pass WRA. The use of tubular towers instead of lattice towers would eliminate 
opportunities for perching. Several species that occur on the CARES project site (i.e., red
tailed hawks, rough-legged hawks, ferruginous hawks, Swainson's hawks, and American 
kestrels) would likely have been attracted to the perch sites created by lattice towers if they 
had been used. 

Peregrine Falcon. Peregrine falcons occur in the greater study area in low 
numbers. The two separate sightings of peregrine falcons were made during field surveys 
on the project site. These birds were observed for a total of 7 minutes and could have been 
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members of one breeding pair, migrants, or nonbreeding individuals. No peregrine falcons 
were observed during the winter study. 

Both sightings of peregrine falcons were made in the northern plateau study unit, an 
area not planned for turbine development by CARES. These sightings were probably birds 
traveling through the area between foraging habitats. Both birds were also observed within 
the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

No known breeding pairs of peregrine falcon exist within foraging distance of the 
CARES project site. The Rock Creek pair are 19.3 Kilometers (12 miles) from the CARES 
site, outside of the 16-kilometer (10-m.ile) foraging distance for peregrine falcons. While 
peregrine falcons are most likely to occur near the Columbia River, they are also known to 
forage in upland areas north of the river (Anderson pers. comm. 1994 ). 

Should a peregrine falcon strike a turbine on the CARES site, the loss could 
measurably reduce populations within the Columbia River Gorge management unit. 
Currently, up to 7 known pairs occur within the Columbia River Gorge (not including the 
pair found to frequent Rock Creek). The USFWS goal for peregrine falcons in the recovery 
plan was to reestablish at least 3 nesting pairs within the management unit that includes the 
Columbia River Gorge. Therefore, even with potential mortality at the CARES site, it is 
reasonable to assume that this goal could still be met within the management unit because 
this goal is currently being met outside of the project site. 

An indirect effect of the CARES project would be a reduction of habitat suitability 
for the breeding of peregrine falcon within the eastern portion of the species' current 
distribution within the Columbia River Gorge. All known nesting sites within the Gorge are 
west of the project site. 

Peregrine falcons are present in the project area and the project is likely to affect 
peregrine falcons because, while peregrine falcons use of the CARES project site is believed 
to be infrequent, the potential for mortality cannot be ruled out to the point of being 
''unlikely" to occur. 

Bald Eagle. Although no bald eagles were observed on the CARES project 
site during the surveys that were conducted, it is likely that they occur periodically on the 
project site. A small bald eagle wintering population occurs along the Columbia River in 
the vicinity of the CARES project site. During the winter raptor study, 3 to 10 individuals 
were observed at any one time. Based upon this study, it was estimated that a maximum 
of 20 bald eagles winter in the general vicinity of the project site during years of peak use. 

Data collected by Dames & Moore during the winter of 1993-1994 indicated that bald 
eagles and golden eagles were the most common species to fly along the slopes of the 
Columbia River Gorge. Several winter observations of bald eagles crossing the Columbia 
Hills ridge were made during this study. These observations were of eagles flying from the 
river northward across the ridge top and ridge face study units, and in two instances into the 
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eastern hills study unit. Birds could also be searching for carrion and hunting for chukar 
within areas proposed for turbine development. 

Three day roost sites were located about 5 miles east of the CARES project site, 
along the Columbia River. Three night roosts also were found during the winter study. One 
of these night roosts was confirmed and another was suspected to exist (based upon flight 
activity), but both were over 7 miles away from .the CARES project site. 

Although the federal threatened status of bald eagle indicates regional concern for 
populations levels, the effect of the CARES project is considered to be limited to the 
species abundance within Klickitat County because: (1) the species has greatly recovered 
from previously low population levels and is at or near recovery goals established by the 
USFWS and (2) Klickitat County supports relatively few wintering bald eagles in relation 
to state populations. Therefore, within a regional context, the anticipated project effects on 
bald eagles would not pose a significant decline in regional breeding or wintering 
populations of bald eagles. Within a local context, the local wintering population could be 
adversely affected either through direct mortality or through disturbance in foraging areas. 

Bald eagles are present in the project area and the CARES project is likely to affect 
bald eagles because, while bald eagle use of the CARES project site is believed to be 
infrequent, the potential for mortality cannot be ruled out to the point of being "unlikely" 
to occur. 

Golden Eagle. Golden eagles were observed in low to moderate levels. A 
total of 37 sightings were made for a total of 90 minutes during 32 observations over the 
spring through fall studies. It was estimated that approximately four juveniles and three 
adults were using the project site. 

Golden eagles were observed in all study units on the CARES project site, although 
a greater number were observed in the ridge face study unit than in all other study units. 
Most of the ridge face study unit is not proposed for turbine development by CARES. 
There is, however, occasional but regular use of the ridge top study unit, a portion of which 
is proposed for turbine development by CARES. Nearly 80% of golden eagle observations 
during this study were within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

One active golden eagle nest was also located in the vicinity of the project site. The 
nest site was approximately 3.2 kilometers (2 miles) from the nearest proposed CARES 
turbine location. Another nest was located in the greater study area on Miller Island, 
14.5 kilometers (9 miles) from the CARES project site. 

The behavior and flight characteristics of golden eagles make them more susceptible 
to collision with wind turbines than most other species of raptor. Although it is difficult to 
make direct comparisons between wind projects, golden eagle mortalities in the Altamont 
Pass (BioSystems Analysis 1992) were the third greatest of all raptor species. Golden eagle 
mortality is expected from development of the CARES project because of: (1) the 
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vulnerability of golden eagles to collision and (2) their presence in study units proposed for 
turbine development. 

Because golden eagles breed at low densities, and only one is known to exist on the 
project site, mortality could also affect the local breeding population. The golden eagle 
population in Washington has been estimated to be 80 breeding pairs (Rodrick and Milner 
1991), so the CARES project is not expected to significantly affect the species viability 
within the context of the state-wide population. 

Turkey Vulture. Turkey vultures are known to collide with wind turbines in 
the Altamont Pass WRA, although in low numbers relative to their occurrence in the area 
(BioSystems Analysis 1992). Because turkey vultures fly slowly and methodically, they are 
probably not particularly susceptible to collision. Turkey vultures were moderately common 
on the CARES project site. A total of 59 sightings were made for a total of 125 minutes 
during 37 observations over the spring through fall studies. Turkey vultures were not 
observed during the winter study because they leave the area during that period. 

As expected, the turkey vultures were primarily seen in the updrafts of the ridge face 
study unit. Low levels of use were observed for all study units proposed for turbine 
development. These areas are used primarily for foraging by turkey vultures, by slowly 
circling in search of carrion. They would approach CARES turbines during these slow 
flights toward the ground. Over 90% of turkey vulture observations were within the critical 
altitude (7.5 to 58 meters [25 to 190 feet]). 

No nests were found on the site during the breeding survey. However, a communal 
nest was observed hear Maryhill State Park about 8.0 kilometers (5 miles) southwest of the 
CARES project site. 

Because several of the above listed factors indicate that mortality would be moderate 
to low in relation to abundance of turkey vultures on the site and the greater study area, 
predicted mortality may cause a moderate reduction in local breeding populations. 
However, reductions would not eliminate the local breeding population or significantly affect 
the regional population. 

Sharp-Shinned Hawk. A total of 32 sightings of sharp-shinned hawks were 
made for a total of 39 minutes during 28 observations over the spring through fall studies. 
No sharp-shinned hawks were observed during the winter study. Sharp-shinned hawks were 
observed in moderate levels in all study units, including those proposed for turbine 
development by CARES. 

Total duration of observations in this study indicated that most sharp-shinned hawks 
were moving through the overall area, rather than roosting or foraging. This type of flight 
pattern would reduce the potential for collision. However, over 80% of sharp-shinned hawk 
observations were within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 
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While only one suspected nest site was found in the greater study area and was 
located over 9.6 kilometers (6 miles) from the CARES project site, the species is expected 
to breed within the oak woodlands located in the northern portion of the CARES site. This 
species does not nest and does not usually forage in open habitats typical of turbine 
development sites. 

A low level of mortality is possible from collision with CARES wind turbines because 
the species: (1) occurs at moderate levels on the project site, (2) occurs within study units 
proposed for development by CARES, and (3) is typically within the critical altitude. 

Red-Tailed Hawk. The behavior and flight characteristics of red-tailed hawks 
make them more susceptible to collision with wind turbines than most other species of 
raptor. In addition, red-tailed hawks typically nest and forage in open habitats typical of 
wind farm lands, perch on a variety of structures including lattice towers, and pursue prey 
from an aerial stoop (a behavior suspected to contribute to avian mortality). Although 
direct comparisons between wind projects are difficult to make, because red-tailed hawks 
in Altamont Pass (BioSystems Analysis 1992) had the greatest mortalities of all species, 
mortality is likely to also occur on the CARES site. 

A total of 186 sightings of red-tailed hawks were made for a total of 728 minutes 
during 160 observations over the spring through fall studies. Red-tailed hawks were also the 
most commonly observed species in the winter period. Although there were some seasonal 
and study unit differences in occurrence, red-tailed hawks were common in all study units. 
During the winter, observations were centered somewhat more around the oak/pine 
woodlands and were often seen perched on power lines along Hoctor Road. Over 80% of 
red-tailed hawk observations were within the critical altitude (7.5 to 58 meters [25 to 190 
feet]). 

The red-tailed hawk was the most commonly observed breeding raptor in the study 
area, with 10 active nest sites (of the 18 total nests found for all species during the breeding 
raptor study) found in the greater study area. Of these 10 sites, three were located within 
1.6 kilometers (1 mile) of proposed CARES turbine locations. 

A high level of mortality is expected, relative to other species, because of: (1) the 
vulnerability of red-tailed hawks to collisions with wind turbines, (2) the species is common 
in study units proposed for turbine development by CARES, and (3) the percentage of the 
local population that might be affected. Design features of the CARES project could, 
however, lower the level of mortality of red-tailed hawks compared to that found at existing 
wind farms. Studies in the Altamont WRA suggest that lattice towers may contribute to 
red-tailed hawk mortality. Fewer mortalities were recorded from turbines having tubular 
towers (BioSystems Analysis 1992). Because CARES proposes to use a tubular tower 
design, mortality of red-tailed hawks is expected to be lower than would be expected if 
lattice towers were used. 

Local breeding populations of red-tailed hawks are likely to be reduced by both 
direct mortality of nesting adults as well as potentially higher mortality of young birds just 
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leaving the nest. Juvenile birds have been found to be more vulnerable to collisions than 
are adult birds. At the county and state level, red-tailed hawks are abundant and mortality 
at the CARES site would not significantly affect the regional population. 

Swainson's Hawk. Uke the red-tailed hawk, the Swainson's hawk also nests 
and forages in open habitats, uses a variety of perches, and pursues prey by diving from a 
perch or soaring flight. Thus, it is also considered to be more susceptible to collision than 
most other species of birds. There are no data available on Swainson's hawk mortality from 
collision with wind turbines, however, because existing sites are not within the range of 
Swainson's hawks. 

During this study, a low to moderate number of Swainson's hawk sightings were 
noted. A total of 18 sightings of Swainson's hawks were made for a total of 60 minutes 
during 17 observations over the spring through fall studies. Swainson's hawks are the only 
hawk to completely migrate from the project site and greater study area, so none were 
observed during the winter period. 

The greatest levels of activity occurred in the eastern hills study unit of the 
KENETECH project site. All observations were in the eastern hills, ridge top, and northern 
plateau study units. Over 80% of Swainson's hawk observations were within the critical 
altitude (7.5 to 58 meters [25 to 190 feet]). 

Two active nest sites were found in the vicinity of the CARES project site, in the 
greater study area. The nearest of these nests was located near Hoctor Road, approximately 
2.4 kilometers (1.5 miles) from proposed turbine string locations on the CARES project site. 
The other nest site was located downslope near Goodnoe Hills, over 14 kilometers (9 miles) 
from the nearest CARES turbine location. 

Because Swainson's hawks are susceptible to collision with wind turbines, and 
because they potentially occur within areas proposed for turbine development by CARES, 
mortalities could occur. Because the species occurs in low levels on the project site, the 
actual number of mortalities is expected to be low, but the local breeding population could 
be measurably reduced by collision mortality. Thus, mortality from the CARES project 
could have a local impact but would not be expected to affect regional Swainson's hawk 
populations. In Washington, 228 Swainson's hawk territories were documented between 
1977 and 1986 (Harlow and Bloom 1989). 

As with the red-tailed hawk, the potential for mortality is less than that found at 
existing sites because tubular towers would be used in place of lattice-type towers, effectively 
reducing the potential for perching on the towers. 

Rough-Legged Hawk. The rough-legged hawk is similar to the red-tailed hawk 
and Swainson's hawk in its behavior, flight characteristics, and use of open foraging habitats. 
Rough-legged hawks typically pursue prey from a perch, circling flight, or hovering flight 
from 15 to 60 meters (50 to 200 feet) above the ground. In addition, the species is relatively 
abundant in the area during winter. Thus, the potential for any one individual rough-legged 
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hawk to collide with CARES wind turbines is also high relative to the potential for some 
other species. 

During the spring through fall surveys, a single sighting of 50 seconds was made of 
a rough-legged hawk during the spring, within the critical altitude. Rough-legged hawks 
were found to occur regularly on the CARES project site during the winter. They were 
observed most often north of the CARES site, within the northern plateau study unit, but 
were also observed in other study units. 

The level of mortality expected for rough-legged hawks would likely be sufficient to 
cause a minor reduction in local wintering populations. The effect on breeding populations 
would be more dispersed than for locally breeding species, because rough-legged hawks 
disperse widely to breeding grounds in the arctic. Rough-legged hawks are a relatively 
common wintering species that would not be significantly affected at the regional population 
level. 

Ferruginous Hawk. Ferruginous hawks are known to collide with wind 
turbines in other areas (BioSystems Analysis 1992). However, the ferruginous hawk occurs 
infrequently on the CARES project site. Only three sightings were made during all surveys 
for a total of 6 minutes, two in the spring and one in the fall. Both spring sightings of 
ferruginous hawks were within the ridge top study unit, a site proposed for turbine 
development by CARES. Also, two of the three sightings (67%) were within the critical 
altitude (7.5 to 58 meters [25 to 190 feet]). 

A single ferruginous hawk was observed during the winter study. It was not observed 
on the CARES site. 

There is a potential for ferruginous hawk mortality from the CARES project. 
However, because this hawk occurs on the project site in low levels� the potential for 
collision is relatively small and would not be expected to adversely affect regional 
populations. 

Northern Harrier. The northern harrier also nests and forages in open 
habitats. No mortality data are available for northern harriers. However, its low, gliding 
foraging behavior reduces the potential for collision with CARES wind turbines. A total of 
45 sightings of northern harriers were made for a total of 54 minutes during 42 observations 
over the spring through fall studies. 

On the project site, harriers were observed primarily in the western hills and in the 
northern plateau study units, with few observations in all other study units. During summer 
surveys, nearly all observations were in the western hills study unit. During spring, fall, and 
winter surveys, nearly all observations were in the northern plateau study unit. About 60% 
of northern harrier observations made on the project site were within the critical altitude 
(7.5 to 58 meters [25 to 190 feet]). Although a substantial number of northern harrier 
observations were within the critical altitude, this is the lowest proportion for all raptor 
species observed. 
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Two suspected northern harrier nest sites were found in the northern plateau study 
unit during the breeding field study, one of which was within 1 kilometer (0.6 mile) of the 
CARES site. Some potential for northern harrier mortality exists because: (1) they were 
found to be common in the western hills study unit, (2) harriers regularly use the open 
habitats common in proposed turbine sites, and (3) harriers were observed often within the 
critical altitude. This potential is reduced to some extent, however, because the flight 
behavior of northern harriers puts them at a lesser risk of collision than most other species 
regularly occurring on the site. Northern harrier mortality is expected to reduce local but 
not regional population levels. 

Prairie Falcon. Prairie falcons are not particularly susceptible to collision with 
wind turbines because of their behavior and flight characteristics. Their swift flight and 
maneuverability, compared to buteos and eagles, aids in their ability to avoid objects. 

A total of 17 sightings of prairie falcon were made for a total of 67 minutes over the 
spring through fall studies. In addition, prairie falcons were also occasionally observed 
during the winter study. 

Most prairie falcon activity in the greater study area occurs in typical nesting, 
roosting, and foraging areas along the cliffs of the Columbia River. During the winter study, 
several observations were made along Hoctor Road in the northern plateau area and along 
SR 14 within and south of the ridge face study unit. Some activity occurs in all of the study 
units on the CARES project site. Because this species forages in several types of habitat, 
foraging is believed to occur in all habitats on the CARES project site. Over 80% (14) of 
all observations were within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

One prairie falcon nest was found south of the CARES project site, on cliffs above 
SR 14. Another prairie falcon nest site was reported by the WDFW to be near the golden 
eagle nest site upslope of the Columbia Aluminum Plant. However, this nest was not 
located during the nesting study. 

The potential for mortality of prairie falcons is considered low in terms of the 
number of individuals that would be killed because of their behavior and flight 
characteristics. Mortalities are expected to occur, however, because the species occurs in 
study units proposed for turbine development by CARES and because it flies within the 
critical altitude. Prairie falcon mortality is expected to reduce local but not regional 
population levels. 

American Kestrel. American kestrels are more likely to collide with wind 
turbines because they nest and forage in open habitats typical of wind farm lands, perch on 
a variety of structures, pursue prey from stooping flights, and occur frequently at low to 
moderate altitudes. In the Altamont WRA study, it was also second only to red-tailed 
hawks in the number of mortalities from collision with wind turbines. 

The American kestrel is second only to red-tailed hawks in the number of 
observations made during surveys. A total of 125 sightings of American kestrels were made 
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for a total of 214 minutes during 110 observations over the spring through fall studies. In 
addition, American kestrels were also observed during the winter survey. 

Kestrels also occurred frequently in all study units proposed for turbine development 
by CARES. During this study, approximately 80% of American kestrel observations were 
within the critical altitude (7.5 to 58 meters [25 to 190 feet]). 

American kestrels were common on the project site and suitable nesting habitat 
occurs on the southern portion of the CARES site in oak woodlands. 

A high degree of mortality of individual American kestrels is expected, relative to 
other species, from project development because they: (1) commonly occurred in proposed 
CARES turbine development sites and (2) are known to collide with wind turbines more 
frequently than other species. American kestrel mortality is expected to reduce local but 
not regional population levels. 

Waterfowl. Surveys conducted in the greater study area suggest that while resident 
and migratory waterfowl are common along the Columbia and John Day Rivers, they are 
not abundant on the CARES site. While concerns have been raised regarding the potential 
for waterfowl to cross the ridge on the site on their way to and from feeding areas, the 
observations made during field surveys determined that this did not occur with any regular 
frequency. A total of 48 waterfowl were seen for a total of 21 minutes during 5 observations 
(i.e., in five flocks) over the spring through fall studies. Three flocks were observed within 
the project boundaries during the first winter study and none were observed during the 
second winter study. 

The wintering population of ducks and geese has been estimated to be about 6,000 
(Annear in Dames & Moore 1993). Road counts conducted along the Columbia River for 
the winter study found no concentrations greater than 200 birds. Most observations were 
of small groups of 10 to 15 individuals. Canada geese were the most frequently observed 
species, and flocks averaging 20 to 50 individuals were seen to fly up and down the 
Columbia River corridor. American coots were the second most common species observed, 
with observations also made of redhead, common goldeneye, Barrow's goldeneye, ring
necked duck, hooded merganser, bufflehead, mallard, and scaup. 

Umited wetland habitat exists in or around the CARES project site to support 
breeding or wintering waterfowl, and no defined migratory movement corridors were 
identified during surveys. Therefore, the potential for waterfowl mortality from collision 
with wind turbines on the CARES project site is not considered significant. 

Other Special-Status Birds. In general, non-raptor special-status birds are not as 
vulnerable to collisions with wind turbines because: (1) they do not display the flight 
behaviors that are believed to contribute to avian mortality and (2) mortalities at California 
projects are low relative to their abundance in the area. 
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Western bluebirds, a state candidate species, were observed to migrate through the 
CARES site and also breed on and near the site. Site observations were not at a level that 
would suggest that the entire county population moves throughout the project site during 
migration. In addition, it would be highly unusual for birds to follow such a defined 
migration route. Western bluebirds are believed to move through the county in a relatively 
broad front which includes the project site. For example, western bluebirds have been 
observed in other locations in Klickitat County such as Lyle, 35 kilometers (21 miles) west 
of the project site (Wahl and Paulson 1991). The project is expected to cause a local 
reduction in populations of this species. The could also affect migrant that breed offsite but 
pass through the project site. However, the project effects on western bluebirds are not 
likely to be regional in context because: (1) as a passerine, they are less likely to be 
vulnerable to collisions than are raptors and (2) they are expected to move through other 
areas besides the CARES site. Therefore, while the project could result in some local and 
migrant mortality of western bluebirds, the project does not pose a significant risk in the 
viability of western bluebird populations in Klickitat County. 

Lewis's woodpecker, a state candidate species, are relatively common near oak 
woodlands and typically fly below the critical altitude. Although some mortality may occur, 
the project is not likely to significantly alter regional populations. 

The other non•raptor special-status species that could potentially use or fly of over 
the project site were determined to be present in such low numbers (in relation to their 
numbers in known use areas off the project site) that they were generally not considered to 
be of special concern on the CARES project site. Four of these species (i.e., long-billed 
curlew, loggerhead shrike, sandhill crane, and ash-throated flycatcher) were infrequently 
observed on the site. The number of these species observed was sufficiently low to conclude 
that the project would not pose a significant risk to their local or regional distribution. 

Five of these species (i.e., western sage grouse, gray flycatcher, grasshopper sparrow, 
bank swallow, and sage sparrow) were not observed on the site. Although these species may 
be present in small numbers or occasionally pass through the site as part of their natural 
movements, because there were no observations of them it was determined that the project 
site did not provide habitat that was important for the local or regional abundance. 

Other Birds. The common raven, black-billed magpie, and the northern flicker are 
commonly occurring birds that were observed to fly within the critical altitude in areas 
proposed for wind turbine. Of these species, the common raven is most likely to have 
significant mortality because its flight behavior is similar to the red-tailed hawk, a species 
known to be more vulnerable to collisions with wind turbines than most other species. In 
addition, common raven are known to collide with wind farms in California. 

Black-billed magpie and northern flicker do not fly like red-tailed hawks and have 
not been reported to be prone to colliding with wind turbines. Nevertheless, because of 
their abundance on the project site and their tendency to fly within critical altitudes, some 
mortality may occur for these species as well. Because these species are common in the 
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region, project-related mortality would be localized and would not significantly affect 
regional population levels. 

The western meadowlark, Brewer's blackbird, homed lark, and the Townsend's 
solitaire are also common species that are generally found in grassland habitats typical of 
those existing on the project site. These species typically occur below the critical altitude 
of the wind turbines. Swallows, which are common on the site, may be more vulnerable 
because they fly rather erratically within critical altitudes. 

Other birds are expected to migrate through the site, but in numbers similar to other 
areas in the county. The oak and oak/pine woodlands were observed to be used by several 
types of birds during migration. Similar use is expected to occur in other woodland areas 
in Klickitat County, including the Rock Creek area located east of the project site and the 
Klickitat River area located west of the project site. 

During surveys for the CARES project site, the total number of sightings and the 
total number of observations were greatest for passerines. This was as expected, because 
passerines are much more commonly present than the larger raptors. A total of 
6,443 sightings of various passerines were made during 317 observations over the spring 
through fall studies. Species observed to migrate through the area included house finch, 
American robin, American goldfinch, dark-eyed junco, and white-crowned sparrow. In 
addition, several types of warblers were observed to stop within oak and oak/pine 
woodlands present on and near the project site. 

The CARES project would not result in a significant regional decline in other 
passerine species. This conclusion is based on: (1) the expected low vulnerability of 
migratory passerines to collisions with wind turbines and (2) the determination that the 
CARES site is not within a major regional migratory flyway. The expected low vulnerability 
is based on the following considerations: 

• Results from the Altamont Pass WRA indicated that passerine mortality was low 
relative to passerine numbers in the project area (BioSystems Analysis 1992). 

• Migrating passerines typically fly at altitudes well above the highest point of wind 
turbines (Bellrose in Alerstam 1990). Using the flight altitude patterns described 
by Alerstam (1990), birds would be vulnerable to collisions only during landing 
and take offs. 

• Passerines are suspected to be less vulnerable to collision with wind turbines 
than are raptors because passerines do not typically pursue prey in a manner that 
places them at risk of colliding with wind turbines. 
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The site was determined not to be a major migratory flyway for passerines because 
of the following: 

• Site surveys, which included dawn and dusk observations during spring and fall, 
identified no large concentrations of passerines. Birds were migrating through 
the site, but they did not do so in a defined pattern. Instead, migrating 
passerines and other birds appeared to move through the CARES site in a 
dispersed, broad front. While flocks of robins, western bluebirds, mountain 
bluebirds, and house finch were regularly observed, they were present in 
scattered groups composed of 10 to 30 individuals, rather than in larger flocks 
or in larger gatherings of groups. 

• Migratory use of the project site is likely similar or lower than other areas of the 
greater study area and region that have more shrub and woodland areas, such 
as the Rock Creek and Klickitat River areas. 

• Major migratory flyways are typically well known and present along north-south 
topographic features. No known major migratory flyways have been reported on 
the project site and the site is on a ridge oriented east-west, rather than north
south. 

• Predominant westerly winds create a wind-shear near the ground that is typically 
avoided by migrating birds (Alerstam 1990). 

Thus, while mortality of passerines and other birds from collision with CARES wind 
turbines is expected to occur at proposed turbine locations, losses are not expected to be 
sufficient to significantly affect regional breeding, wintering, or migrating populations. 

Summary and Conclusions 

Collision with wind turbines was determined to have the most potential for significant 
impacts on raptors and other non-raptor, non-special status birds. Based on the avian 
mortality experienced at California wind farms, development of wind turbines at the CARES 
site would result in avian mortality. 

Certain design features of the CARES project could reduce mortality potential for 
some species. Lattice towers are thought to contribute to mortality of red-tailed hawks in 
the Altamont Pass WRA The use of tubular towers by CARES, instead of lattice towers, 
would eliminate opportunities for perching. Several species that occur on the CARES 
project site (i.e., red-tailed hawks, rough-legged hawks, ferruginous hawks, Swainson's hawks, 
and American kestrels) would be attracted to the perch sites created by lattice towers, if 
used on the site. In addition, the density of turbines on the CARES project site could 
reduce the frequency of avian mortality because the turbines would be more visible and the 
density might cause raptors to avoid the area (BioSystems Analysis 1992). 
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Because of differences in behavior and abundance, different bird species would 
experience different levels of mortality in terms of intensity (i.e., actual number of bird 
mortalities) and in terms of context (i.e., number of bird mortalities relative to local and 
regional populations). Because peregrine falcon, a federal endangered species, and the bald 
eagle, a threatened species, may use areas were CARES wind turbines would be located, 
the project could result in mortality for these species. Because of this potential mortality, 
the CARES project may affect peregrine falcons and bald eagles, BP A should initiate formal 
consultation with the USFWS under Section 7 of the Endangered Species Act. 

Although peregrine falcon were not observed on the CARES project site, the Rock 
Creek pair was observed 19.3 Kilometers (12 miles) from the CARES site. This is outside 
of the 16-kilometer (10-mile) foraging distance for peregrine falcons, and the distance is 
likely too far from the CARES site to be regularly used by this pair. The CARES site is 
located on the eastern edge of the peregrine falcon's current range in the Columbia River 
Gorge. There are up to seven pairs of peregrine falcons in the gorge area, not including the 
pair found near Rock Creek. Thus, although the likelihood of collision is relatively low 
based on the relatively few individuals in the area, the potential for mortality remains and 
a peregrine mortality could measurably reduce the Columbia River Gorge peregrine 
population. However, it is not expected to affect the viability of the population in the gorge. 

Bald eagles were not observed to fly within areas proposed for wind turbine 
placement, but they are assumed to occasionally fly over the site. Although bald eagles do 
not typically dive or fly erratically in pursuit of prey, a behavior believed to contribute to 
collisions, they were observed fly in the primary study area at altitudes that would put them 
at risk of colliding with wind turbines and some mortality could occur. Between 3 and 
10 bald eagles were estimated to be present in the project vicinity over the 1993-1994 winter. 
This number may increase to as many as 20 bald eagles in some years. 

When viewed from a regional perspective, impacts on wintering bald eagles would 
be localized and would not likely affect overall populations in eastern Washington. Klickitat 
County provides only a small percent of bald eagle winter populations in Washington. In 
addition, the species has greatly recovered from previously low population levels, and the 
regional population is stable or increasing. Therefore, within a regional context, the 
project's effects on bald eagles would not pose a significant decline in regional breeding or 
wintering populations. 

Some raptors are common in the area and display behaviors that make them more 
vulnerable to collisions than some other birds. Raptors that could have the greatest 
mortality, but low levels relative to their regional populations, include red-tailed hawk, 
American kestrel, and rough-legged hawk. In the case of rough-legged hawk and American 
kestrel, which are year-around residents, local breeding populations would be reduced. 
However, these reductions would not affect the regional distribution or abundance of the 
species because they are so common. Turkey vultures were moderately common during the 
spring through fall and would experience moderate to low mortality, but would not affect 
local populations. In the case of rough-legged hawks, which only winter on the project site, 
local wintering populations would be reduced. However, the losses on breeding populations 
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would be more dispersed because these birds migrate from many different breeding areas. 
As with the red-tailed hawk and American kestrel, mortality levels of rough-legged hawks 
would not significantly affect their regional distribution or abundance. 

Other raptors are less common in the area, but still display behaviors that make them 
more vulnerable to collisions than some other birds. Species that would have low overall 
mortality levels, but high levels relative to local populations, include the golden eagle and 
Swainson's hawk. Collision mortality could affect the low local breeding populations of 
these species. However, mortality would not be sufficient to affect the regional distribution 
or abundance of these species because of the size of regional populations. 

The results of the spring through fall study indicate that wind turbines on the CARES 
project site would create a mortality hazard for certain species of raptors. It is difficult to 
estimate, with any degree of confidence with data from existing sites, raptor mortality from 
implementation of the CARES project. Site conditions, raptor use and composition, and 
proposed project design features differ sufficiently from existing wind farm sites to make 
comparisons unreliable. Thus, mortality estimates from existing wind farms are useful only 
in making general comparisons. 

Two measures of mortality can be used to determine impacts, a comparison of 
mortalities based upon the duration of observations and the overall mortality levels relative 
to the number of turbines. Based upon a time comparison of observations from the 
Altamont WRA (1.26 raptors per 10-minute visit over 6 seasons) and the Solano WRA 
(1.11 raptors per 10-minute visit over 4 seasons), raptor occurrence on the CARES project 
site (1.21 raptors per 20-minute visit) was relatively low. Based solely on the overall levels 
of raptor use of the CARES project site compared with existing sites, the potential for 
raptor mortality is expected to be lower. 

In addition, per turbine mortality rates were estimated from postproject monitoring 
surveys at the U.S. Windpower facility in the Solano WRA (Howell and Noone 1992). The 
average estimated mortality for the two study years was 0.0327 raptors per turbine. Because 
of the fewer raptors using the CARES project site, mortality is also expected to be lower 
if the project is developed. 

Other features of the CARES project may result in greater mortality levels, and 
should be considered as another unit of measuring bird mortalities, when compared with 
other existing wind farms. For example, the turbine blades of the 33M-VS wind turbines 
proposed by CARES, and thus the blade-swept area, are larger than the turbines used in 
the Solano WRA analyzed by Howell and Noone (1992). Although there are no supportive 
data, it is possible that there is a correlation between blade-swept area and raptor mortality. 
If so, bird mortalities could also be measured relative to blade-swept area to standardize 
analyses. 

In conclusion, mortality of peregrine falcons, bald eagles, golden eagles, red-tailed 
hawks, and Swainson's hawks from implementation of the CARES project could affect local 
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populations of these species. Mortality is expected to occur with several other species (i.e., 
turkey vulture); however, overall population levels of these species should not be affected. 

5.4.3 Mitigation 

Construction-Related Disturbances 

To avoid construction-related disturbances to bald eagle night roosting sites in 
Section 5, construction activities should be avoided within 400 meters (1,300 feet) of the 
roosts during the winter months of November through March. Similarly, to avoid 
disturbances to red-tailed hawk nests, construction should be avoided within 400 meters 
(1,300 feet) of nests from April through July. 

Electrocution 

The following measures, when implemented, will reduce the level of potential 
electrocution mortality on the CARES project. Most of these measures were initially 
recommended by Olendorff et al. (1981) and have become standard practice for new utility 
construction where the potential for raptor electrocution is identified as a project impact. 

• All jumper wires should be insulated (5 kV minimum rating and preferably 
10 kV to 15 kV). 

• All exposed terminals (e.g., pot heads, lightning arresters, and transformer 
bushings) should be covered by avian boots or other insulating materials. 

• N onconductive material (e.g., fiberglass and wood) should be used instead of the 
straight, aluminum-type combination arms on riser poles. 

• All overhead power line construction should incorporate raptor protection for 
wood pole distribution lines. 

• Energized wires should be placed a safe distance apart: 60 inches for a crossarm 
configuration and 55 inches for an armless configuration. 

• No cutouts should be used on riser poles. 

• Jumper leads should be oriented in a vertical configuration to discourage bird 
perching. 

• Bonding of pole top devices mounted on nonconductive arms should be done 
with insulated wire. 
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I 
Collision with Overhead Power Lines and Guy Wrres I 

The following measures, if implemented, would reduce the potential for avian 

1 collision with utility lines. 

• A minimum conductor wire size of 4/0 should be used to increase the visibility 

1 of the wire. 

• Above-ground power line wires should not be sited near wetlands or other 

1 waterfowl feeding or resting habitat. 

Collision with Wind Turbines I 
Although studies are currently being conducted to determine the underlying causes I and circumstances of avian collisions with wind turbines, there are currently no known 

scientifically supportable measures to entirely prevent some incidental avian mortality. Post
construction monitoring of avian impacts may be considered by USFWS and BPA pursuant I to the consultation process under Section 7 of the Endangered Species Act. 
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Section 6. Cumulative Effects 

Habitat Loss 

The proposed KENETECH and CARES wind energy projects are proposed to be 
developed on 5,505 hectares {13,605 acres) of agricultural, shrub, steppe grassland, and 
oak/ponderosa pine habitat. Of those 5,505 hectares (13,605 acres), the KENETECH 
project would permanently convert 79 hectares {193 acres) while the CARES project would 
convert 19.4 hectares (48 acres) to roads, wind turbine towers, and other structures. This 
conversion would cumulatively result in the permanent loss of 98 hectares {241 acres) of 
habitat for a variety of bird species which utilize the habitat for at least a portion of their 
life requirements (e.g., foraging, nesting, and shelter). The loss of habitat would result in 
an incremental decrease in nesting birds occupying the 98 hectares (241 acres) under 
construction and may result in a shift in foraging and other uses to adjacent areas. 

The loss of bald eagle night roosting habitat in Section 5 of the KENETECH site, 
when added to any other night roost or winter habitat conversion and tree removal in 
Klickitat County, would reduce the wintering habitat value along the John Day Dam portion 
of the Columbia River. Based on field observations during January and December 1994 
(two winter seasons), bald eagle use of the roost site is well established. 

The permanent loss of 98 hectares (241 acres) of habitat would also result in an 
incremental reduction in the amount of foraging habitat for the peregrine falcon. While a 
cumulative impact, this reduction in foraging habitat should not result in a reduction in the 
principal prey (e.g., waterfow� shorebirds, and rock doves) because none of those prey 
groups extensively utilize the site as a part of their life requirements. 

Collisions with Turbines and Other Facilities 

Raptors. At full development, the KENETECH and CARES projects combined 
would include the eventual placement of up to 436 wind turbines. Based on avian studies 
conducted in California, the wind turbines and associated project features (e.g., overhead 
powerlines and guy wires) would cause avian mortality. Using some of the higher raptor 
mortality estimates for wind farms in California (0.06 raptors per turbine per year), the 
cumulative annual mortality of raptors for the two projects could be 26 raptors. The species 
most susceptible to mortality would include golden eagles, red-tailed hawks, and American 
kestrels. Based on studies at Altamont {1992), mortality for those three species was 
disproportionately greater than for any other species. 
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The combined KENETECH and CARES projects raptor mortality would result in 
a reduction in the local raptor populations, but would not significantly affect regional or 
state populations. 

Other Species. Over six survey seasons, BioSytems Analysis (1992) found that 35% 
of the avian mortality (182 birds) at Altamont were non-raptorial birds (63 birds). Collision 
with turbines accounted for 55% of the mortality, 11% from collision with wires, 8% from 
electrocution on power lines, and 26% from unknown causes. 

The combined KENETECH and CARES projects would result in mortality to non
raptorial birds, most likely passerines. Waterfowl and shorebirds were found to infrequently 
use the sites or pass over the sites at critical altitudes (7.5 to 58 meters [25 to 190 feet]) 
and, therefore, would not represent species groups that would be at risk. 

Assuming a passerine mortality of 0.032 birds per turbine, the estimated annual 
passerine mortality for the KENETECH and CARES projects combined would be 14 birds 
per year. This mortality would result in a less-than-significant reduction in the local 
populations of passerines and would not represent an adverse impact on either regional or 
state populations. 
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RM-217.) U.S. Department of Agriculture, Forest Service. Washington, DC. 

Robinson, W. and E. Bolen. 1989. Wildlife ecology and management. Macmillan 
Publishing Company. New York, NY. 

Rodrick, E., and R. Milner (tech. eds.). 1991. Management recommendations for 
Washington priority habitats and species. Washington Department of Wildlife. 
Olympia, WA 

Rogers et al. 1977. Environmental studies related to the operation of wind energy 
conversion systems. Final report from Attelle's Columbus Laboratories for the U.S. 
Department of Energy. USDE/w7405-ENG-92. 

SAS Institute, Inc. 1992. SAS/STAT user's guide, version 6. Format edition, volume 2. 
Cary, NC. 

Sakal, R., and F. Rohlf. 1981. Biometry. Freemand and Company. San Francisco, CA 

Stalma5ter, M. 1980. Management strategies for wintering bald eagles in the Pacific 
Northwest. Pages 49 - 67 in Proceeding of the Washington bald eagle symposium. The 
Nature Conservancy. Seattle, WA 

__ . 1987. The bald eagle. Universe Books. New York, NY. 

Stalmaster, M. V., and J. R. Newman. 1978. Behavior responses of wintering bald eagles 
in northwest Washington. Journal of Wildlife Management 42(3):506-513. 

Steenhof, F. 1978. Management of wintering bald eagles. U.S. Fish and Wildlife Service -
Biological Services Program. Washington, D.C. 

USFWS. See "U.S. Fish and Wildlife Service". 

U.S. Fish and Wildlife Service. 1982. Recovery plan for peregrine falcon (Pacific 
population). Portland, OR. 

___ .. 1986. Pacific states bald eagle recovery plan. Portland, OR. 

Wahl, T., and D. Paulson. 1991. A guide to bird finding in Washington. Bellingham, WA 

Avian Use of Proposed Wuul Farm Sites 
K1ickital County, Washington 7-5 

Section 7. Ciladons 
latU�afY 31, 1995 



Washington Department of Fish and Wildlife. 1993. Species of special concern in 
Washington. Olympia, WA 

___ . 1994. Priority habitats and species database search. Olympia, W A 

Washington Department of Wildlife. 1988. Midwinter bald eagle survey in Washington 
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7.2 PERSONAL COMMUNICATIONS 

Anderson, David. Wildlife biologist. Washington Department of Fish and Wildlife, Trout 
Lake, WA February 1 and 11, 1994 - telephone conversations; March 8 and 
November 28, 1994 - meetings. 

Bush, Jody. Biologist. U.S. Fish and Wildlife Service, Olympia, WA February 15, 1994 -
telephone conversation; March 10 and December 14, 1994 - meetings. 

Carey, Christopher. Regional nongame biologist. Oregon Department of Fish and Wildlife, 
Bend, OR. February 24, 1994 - scoping letter to Bonneville Power Administration. 

Frederick, David. State supervisor. U.S. Fish and Wildlife Service, Olympia, WA June 23, 
1993, and January 27, 1994 - letter and species lists for vicinity of proposed windfarm 
projects. 

McAllister, K Wildlife biologist. Washington Department of Fish and Wildlife, Olympia, 
W A November 23, 1994 - telephone conversation. 

Nelson, Harvey K Harvey K Nelson Consulting Services, Bloomington, MN. March 22, 
1994 - meeting. 
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Strickland, Dale. Vice president and senior ecologist. Western Ecosystems Technology, 
Inc., Cheyenne, WY. March 22, 1994 - meeting. 
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United States Department of the Interior 

December 1 5, 1 994 

Kathy Fisher, ECN3 

FISH AND WILDLIFE SERVICE 
Ecological services RECEIVED DEC 2 1 1� 

3704 Griffin Lane SE, Suite 1 02 
Olympia, Washington 98501-2192 

(206) 753-9440 FAX: (206) 753-9008 

Bonneville Power Administration 
P.O. Box 3621 
Portland, OR 97208 

FWS Reference: 1 -3-95-SP-92 

Dear Ms. Fisher: 

This is in response to your letter dated December 1 4, 1994 and received in this office that same 
day. Enclosed is a list of listed threatened and endangered species, and candidate species 
(Attachment A), that may be present within the area of the proposed Windfarrn Power Project 
near Goldendale in Klickitat County, Washington. The list fulfills the requirements of the Fish 
and Wildlife Service (Service) under Section 7(c) of the Endangered Species Act of 1973, as 
amended (Act). We have also enclosed a copy of the requirements for Bonneville Power 
Administration (BPA) compliance under the Act (Attachment B). 

Should the biological assessment determine that a listed species is likely to be affected (adversely 
or beneficially) by the project, the BPA should request Section 7 consultation through this office. 
If the biological assessment determines that the proposed action is "not likely to adversely affect" 
a listed species, the BPA should request Service concurrence with that determination through the 
informal consultation process. Even if the biological assessment shows a "no effect" situation, 
we would appreciate receiving a copy for our information. 

Candidate species are included simply as advance notice to federal agencies of species which 
may be proposed and listed in the future. However, protection provided to candidate species 
now may preclude possible listing in the future. If early evaluation of your project indicates that 
it is likely to adversely impact a candidate species, the BPA may wish to request technical 
assistance from this office. 

There may be other federally listed species that may occur in the vicinity of your project 
which are under the jurisdiction of the National Marine Fisheries Service (NMFS). Please 
contact NMFS at (503) 230-5430 to request a species list. 



In addition, please be advised that federal and state regulations may require permits in areas 
where wetlands are identified. You should contact the Seattle District of the U.S. Army Corps of 
Engineers for federal permit requirements and the Washington State Department of Ecology for 
state permit requirements. 

Your interest in endangered species is appreciated. If you have additional questions regarding 
your responsibilities under the Act, please contact Jim Michaels or Jodi Bush of this office at the 
letterhead phone/address. 

Sincerely, 

David C. Frederick 
State Supervisor 

jb/dm 
Enclosures 
SE/BP A/1-3-95-SP-92/Klickitat 

c: WDFW, Region 5 
WNHP, Olympia 
Jones & Stokes, (J. Ives) 
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ATIACHMENT A 

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CANDIDATE SPECIES WHICH MAY OCCUR WITHIN THE VICINITY OF THE 

PROPOSED 
WINDF ARM WIND POWER PROJECT NEAR GOLDENDALE, 

IN KLICKITAT COUNTY, WASIDNGTON 
(T03N RI6E Sl/IO-I5122-26; T03N RI7E SI-417-1 1/IS;  

T03N RISE S2-6; T04N RISE S3I-35) 

FWS Reference: I-3-95-SP-92 

LISTED 

Bald eagle (Haliaeetus leucocephalus) - wintering bald eagles may occur in the vicinity of the 
project from about October 3 1  through March 3 1 .  

Peregrine falcon (Falco peregrinus) - spring and fall migrant falcons may occur in the vicinity of 
the project. 

Major concerns that should be addressed in your biological assessment of project impacts to bald 
eagles and peregrine falcons are: 

1 .  

2. 

Level of use ofthe project area by eagles and falcons. 

Effect of the project on eagles' and falcons' primary food stocks, prey species, and 
foraging areas in all areas influenced by the project. 

3 .  Impacts from project construction and implementation (e.g., increased noise levels, 
increased human activity and/or access, loss or degradation of habitat) which may result 
in disturbance to eagles and falcons and/or their avoidance of the project area. 

PROPOSED 

None 

3 



CANDIDATE 

The following candidate species may occur in the vicinity of the project: 

Black tern (Chlidonias niger) 
Bull trout (Sa/ve/inus conjluentus) 
Fringed myotis (Myotis thysanodes) 

Northern sagebrush lizard (Sceloporus graciosus graciosus) 

Small-footed myotis (Myotis cilio/abrum) 

Western burrowing owl (Athene cunicularia hypugea) 
Western sage grouse (Centrocercus urophasianus phaios) 

Yuma myotis (Myotis yumanensis) 
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. ATT.(\CHMENT B 

FEDERAL AGENCIES' RESPONSIBILITIES UNDER SECTIONS 7(a) AND 7(c) 

OF THE ENDANGERED SPECIES ACT OF 1973, AS AMENDED 

SECTION 7(a) - Consultation/Conference 

Requires: 1 .  Federal agencies to utilize their authorities to carry out programs to conserve endangered 
and threatened species; 

2. Consultation with FWS when a federal action may affect a listed endangered or threatened 
species to ensure that any action authorized, funded, or carried out by a federal agency is not 
likely to jeopardize the continued existence of listed species or result in the destruction or 
adverse modification of critical habitat. The process is initiated by the federal agency after it 
has determined if its action may affect (adversely or beneficially) a listed species; and 

3 .  Conference with FWS when a federal action is likely to jeopardize the continued existence of 
a proposed species or result in destruction or an adverse modification of proposed critical 
habitat. 

SECTION 7(c) - B iological Assessment for Construction Projects * 

Requires federal agencies or their designees to prepare a Biological Assessment (BA) for construction projects 
only. The purpose of the BA is to identify any proposed and/or listed species which is/are likely to be affected 
by a construction project. The process is initiated by a federal agency in requesting a list of proposed and listed 
threatened and endangered species (list attached). The BA should be completed within 1 80 days after its 
initiation (or within such a time period as is mutually agreeable). If the BA is not initiated \vi thin 90 days of 
receipt of the species list, please verify the accuracy of the list with our Service. No irreversible commitment of 
resources is to be made during the BA process which would result in violation of the requirements under 
Section 7(a) of the Act. Planning, design, and administrative actions may be taken; however, no construction 
may begin. 

To complete the BA, your agency or its designee should: ( 1 )  conduct an onsite inspection of the area to be 
affected by the proposal, which may include a detailed survey of the area to determine if the species is present 
and whether suitable habitat exists for either expanding the existing population or potential reintroduction of the 
species; (2) review literature and scientific data to determine species distribution, habitat needs, and other 
biological requirements; (3) interview experts including those within the F\VS, National Marine Fisheries 
Service, state conservation department, universities, and others who may have data not yet published in 
scientific literature; (4) review and analyze the effects of the proposal on the species in terms of individuals and 
populations, including consideration of cumulative effects of the proposal on the species and its habitat; (5) 
analyze alternative actions that may provide conservation measures; and (6) prepare a report documenting the 
results, including a discussion of study methods used, any problems encountered, and other relevant 
information. Upon completion, the report should be forwarded to our Endangered Species Division, 3704 
Griffin Lane SE, Suite 102, Olympia, WA 98501 -2 1 92. 

* "Construction project" means any major federal action which significantly affects the quality of  the human 

environment (requiring an EIS), designed primarily to result in the building or erection of human-made 

structures such as dams, buildings, roads, pipelines, channels, and the like. This includes federal action such as 

permits, grants, licenses, or other forms of federal authorization or approval which may result in construction. 
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In reply refer to: RAE 

Ms. Harriet Allen 
State Biologist . 

Department of Energy 
Bonneville Power Administration 

P.O. Box 3621 
Portland, Oregon 97208-3621 

February 4, I 994 

State of Washington Department ofWildlife 
. 600 Capitol Way North 

Olympia, Washington 9S?O I-I  09I 

Dear Ms. Allen: 

Bonneville Power. Administration {BPA) is considering requests to provide transmission 
services for the electricitY produced from a wind energy projects proposed by 
Kenetech, Inc. The proposed project location is in Klickitat County, Washington; the 
legal description is as follows: 

T4N, RI SE, Sections 3 1  through 35, 
T3N, RI SE, Sections 2 through 6, 
T'3N, RI7E, Sections I through 4 and 7 through I I , 
T3N, Rl 6E, Sections I ,  1 0  through I 5, and 22 through 26. 

In order to assess potential environmental impacts, we are requesting a listing of any 
species of importance or their habitats in the proximity of the proposed project 
location. Species of importance include any that are considered by the State of 
Washington to be candidate, proposed or listed as endangered or threatened. 

I understand your response is not to be construed as a complete inventory of the 
project area and does not eliminate Bonneville's need or responsibility to conduct more 
thorough research. 

Please mail your response and any billings associated with this request to the letterhead 
address, attention Kathy Fisher, RAE. 

Sincerely, 

«�� Kathy Fisher 
Environmental Specialist 

cc: {Official Files - RAE (EQ-14 Washington Windplant EIS) 
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STATE OF WASHINGTON 

DEPARTMENT OF WILDLIFE 
600 Ci3pitol Wi3y North • Olympii3. Wi3shington 9850 7- 709 7 • {206) 753-5700 

February 16, 1994 

Kathy Fisher, RAE 
Bonneville Power Administration 
P.O. Box 3621 
Portlaild, OR 97208-3621 

Re: Species of importance in the vicinity of Kenetech wind energy project. 

Dear Ms. Fisher: 

We have completed a review �f WOW's databases contai.n.iitg locations of species and habitats 
of importance (Nongame Heritage, Priority Habitats and · Species, and Washington Rivers 
Information System databases) in your project area. The following information was obtained 
within one mile radius of your project section: . _ . .  

Species Approximate Location 

Black-tailed deer Rock Creek drainage 
Golden Eagle T03N R17E S16 

· - Prairie Falcon T03N R17E S16 
West. gray squirrel T03N R17E S08 
West. gray squirrel T03N R17E S09 
West. gray squirrel T03N R18E S32 

. 
( . 

Species Status 

Game 
State Candidate 
State Monitor 
State Threatened 
State Threatened 
State .:nrreatened 

If important species or habitats are found within the vicinity of your project area, tabular reports 
containing more information about the occurrences is included. High resolution maps are also 
available to provide more detailed locational data for an additional cost. 

Please note that sensitive information (ie. threatened, endangered, and candidate species) may .be 
included in this data request. These species are vulnerable to disturbance and harassment. In 
order to ·protect the viability of these species we request that you not disseminate the information 
as to their whereabouts. Please refer to their . presence in general terms. For example: A 
Peregrine Falcon is located within two miles of the project area. 

The information provided for this request oJlly includes data that WOW maintains in a centra.IizeP 
data system. It is not an attempt to provide you with an official ' agency response as ' to the 
impacts of your project on wildlife. Nor is it designed to provide you with any guidance on 



interpreting this information and determining how to proceed in consideration of wildlife. This 
data only documents the location of important wildlife resources to the best of our knowledge. 

Your project may require further field inspection or contacting our field biologists or others in 
WDW to assist you in interpreting and applying these data. Refer to the enclosed directory and 

_ regional map for those contacts. Generally, for assistance on specific projects contact the 
appropriate regional office and ask for the Area Habitat Biologists for your project area. 

Data in this package are dynamic. This data should not be used for future projects. Please 
request new information rather than use outd9:ted information. 

· 

B.ecause of the high volume of data requests for information tha:t WDW receives, we need to 
charge for these data searches to recover some of our costs. - On the back of the enclosed Data 
Order Form }.s an invoice itemizing _ the costs for your search and instructions for submitting 
payment. 

We hope that these products fill your needs. If you have any questions regarding the data you 
have received please contact Lea Knutson at (206) 664 9476, or Terence Johnson at (206) 664-
0044. 

. ' . 

Sincerely, 

:...-.-- . \ \\ . 
��-�56\A-. 

Terence Johnson 
Cartographer 
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WASH INGTON D EPAF-. AENT OF WILDLIFE 1 .  

FISH & WILDLIFE DATA ORDER FORM 
AND REQUEST FOR PUBLIC RECORD 

• 
Phone #=----------------�---------------------------------------------

1 Da� of R�ue�: �2�--4�--q�q�------�------�����---��---�� 

I 

I 
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Identify yourself (or the party you represent if you are a consultant) as one of the following : 
0 owner of the land covered by this request :l government agency ::l tribe 
Cl researcher with a university Q other ____________________ _ 

REQUESTER READ AND SIGN 
By rec:eMng wildlife informalion from ll'le Washington Oepanment of Wildlife (WOW}. you ina.�r an obligaDOn to use 11 111 a way tnat 

does not cause undue harm to our public wildlife resource. 
All wildlife apeoes are vulnerable to harm from numan aclivities. Harm can occur directly (e.g .. an antmal ts narrassed or injureo) or 

indirectly (e.g., a nest tree Ia felled or a W8lland ia drained.) Harm can occur untntenoonally. ��Mn by tnose wno value ll'le w11dlife resource 
(e.g •• repeal8d 'MilS 10 a neron rookery which ftuahes birds from the nest and exposes eggs to COld weatner and preaators). The most 
serious ll'lraala lD wildlife. ratner than being direct and malicious 8Cia. are indirect human actions where narm to Wildlife waa unmtenDOnal. 

The WastingtDn State constitulion confers wildlife ownership to all citizens of ll'le swe. WOW is mandated to safeguard ll'lis 
OWI'IeBhip by praen;ng, protecting, and perpetuaiiig wildlife resources. The public has a aucial rote tn fulfiUing tnis mandate. for twO 
reasons. Fll'st. 1118 stat&Wide distnbu1ion of wild�fe species and habitat is beyond ll'le monitoring capab�ity of any sangle agency. Second, 
ll'le state's constiiUtion gives to tne people ownership of wildlife but not of the habitat on which wildlife's survival ultimately depenos. 
Property owners are also habitat awnera. and their collective IICIIOnl have a profound effecl on ll'le state's Wtldbfe. 

The WOW data gives you information on 1118 location of many of Washington's most sensitive and vulnerable wildlife resources. 
Use of ll'lis informaaon must be comrn8nsurate will'l ll18 wtnerabliity of wildlife resource. 

Wildlife species are protected ll'lrougn specific legrslation. Regulations most applicable to users of WOW informatron tndude RCW 
· n.1s, 1 20 (Taking of protected wildlife), WAC 232-12-292 (Balc:l Eagle protection rules). and WAC 232-1 2-064 (live wildlife!. 

I haw read and understand 1118 information above. 
I understand ll'lat 11'18 species and habitats covered by this information are especially sensitive to numan disturbance. 
1 unoerstana numan disturbance may be direa or indirecl. and may occur intentionally or unantentronatly. 
I undersland that I have an obligation lD use lhil information in a way that does not CIIIJI8 undue nann to ll'le wildlife resource.' 
I undersland ll'lat WOW information is dynarric, wilh species changing distribution and with new rnformation on species and habitats 
being incorporated inro 1118 data owr time. 
• Use caution when prolliding this information ID oll'lers: communicate 11'18 atlov! information to any party who receives. 

REQUESTER'S SIGNATURE X 

I ·  u _________________________ ______________________________ _ 

se of Data: -&IV 4v' -

I 

I 

I 

I 

I 

I 

Special Requests: ------------------------------

Geographic coverage of request [Specify in one of the following formats - 7.5 minute quad map 
name ·(preferred), County name, legal description. 1 : 1 00,000 scale quad map name. USGS hydro-
logic unit. Ust here or attach listing.] t -

t 

Mail completed form to : WOW, PHS Program, 600 Capitol Way N, Olympia, WA 9850 1 - 1 091  
(over) 



P.:, PA-

i 

- -

WA S H I N G T O N  D E P T  O F  W I L D L I F E  

P R I O R I T Y H A B I T A T S  A N D  S P E C I E S  
T a b u l a r  D a t a  R e p o r t  - G e n e r a l  I n f o rm a t i o n - D R A F T  

�/ 1 5 / 1 9 1 4  

F O RM N U M B E R t  
S P E C I E S / H A B I T A T t 

S P E C I E S  U S E t '  
S E A S O N  O f  U S E t 

D E F I N I T I O N I 
M A P  A C C U R A C Y t 

S I T E N AM E 1 

G E N E R A L  D E S C R I P T I O N -

S O U RC E S  O f  I N F O R M A T I O N -

9 0 1 , 1 & 9  
T A L U S  

5 

J O H N  D A Y T A L U S  

T A L U S  A B O V E  J O H N  D A Y D AM 

D A T E t  1 0 0 8 1 2  
S Y N O P S I s -

C I T A T I O N t  A N D E R S O N , D AV I D -WOW B I O L O G I S T 

L A R G E  S T E E P  T A L U S  A R E A  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

D A T E t  1 0 0 1 1 2  
S Y N O P S I S -

C I T A T I O N t  M O R R I S O N , O A N -WA M A N A G E R  

- - - - - - - - - - -

,. 

- - - - - -



- - - - - - - - - - - - -

WA S H I N G T O N  D E P T  OF W I L D L I F E ·  

P R I O R t T Y H A B I T A T S A N D  S P E C I E S  
T o b u l o r  D o t o  R e p o r t  - G e n e r a l  I n f o rm a t i o n - D R A F T  

F O R M N U M B E R 1  
S P E C I E S / H A B I T A T ! 

S P E C I E S  U S E 1 
S E A S O N  O F  U S E 1 

D E F I N I T I O N  I 
M A P  A C C U R A C Y • 

S I T E  N A M E  1 

G E N E R A L  D E S C R I . T I O N -

8 0 1  • 1 7 0 
C L I F F  

5 

J O H N  D A Y  C L I F F S  

C L I F F S  A B O V E  J O H N  D A Y  

) 2 / 1 5 / 1 8 8 4  

S O U R C E S  O F  I N F O RMA T I O N -

D A T E  1 1 D. D I 9 2  
S Y N O P S I S -

D A T E  1 1 0 0 6 9 2  
S Y N D P S I  S -

C I T A T I O N 1  M U S S E R ,  G L E N N -WOW A G E N T  

C I T A T I O N !  A N D E R S O N , D AV I D -WOW B I O L O G I S T !  M O R R I S O N , D A N -WD� WA M A N A G I R  

- - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - -

- - - - - -
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- -

WA S H I N G T O N  D E P T  O F  W I L D L I F E  

P R I O R I T Y  H A B I T A T S  A N D  S P E C I E S  
. T a b u l a r  D a t a  R e p o r t  - G e n e r a l  I n f o rm a t i o n � D R A F T  

2 / 1 1 / 1 9 1 4  

F O RM N U M B E R :  
S P E C I E S / H A B I T A T : 

S P E C I E S  U S E : 
S E A S O N  O F  U S E  1 

D E F I N I T I O N :  
M A P  'AC C U R A C Y  1 

S I T E  N AM E :  

O E N E R A L  D E S C R I P T I O N 

S O U R C E S  O F . I N F O RM A T I O N -

9 0 1  ' 1  7 3  
R I P A R  

I 
1 

M A R Y H I L L  L O O P S  

R I P A R I A N A R E A  A �  M A R Y H I L L 

D A T E :  1 0 0 1 1 2  
S Y N O P S I S -

C I T A T I O N :  A N D E R S O N , D AV I D -WDW B i O L O G I �T 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · - -

D A T E :  1 0 0 1 1 2  • C I T A T I O N :  M O R R I S O N ,  D A N -WDW W A  MAN A G E R  
S Y N O P S I S -

- - - - - - - - - - - - - - - - � - - - - � - - - - - - - - - - - - - - - - - - - - �� - - - - - - - - -

- - - - - - - - - - -

3 

- - ·· - - - -



-

('""""' \ . 

- - - - - - - - - - - - - -

WA S H I N G T O N  D E P T  O F  W I L D L I F E  

P R I O R I T Y  H A B I T A T S AMO S P E C I E S  
T a b u l a r  D a t a  R e p o r t - G e n e r a l  I n f o rm a t i o n  - D R A F T  

2 / 1 5 / 1 1 1 4  

F O R M N U.M B E R 1  
S P E C I E S / H A B I T A T • 

S P E C I E S  U S E 1  
S E A S O N  O F  U S E 1  

D E F I N I T I O N •  
MAP A C C U R A C Y • 

S I T E  N A M E  1 

G E N E R A L  D E S C R I P T I O N 

9 0 1 . 1 8 2 
O A K  

6 
2 

O R E G O N  WH I T E  O A K  

S O U R C E S  O F  I N F O RM A T I O N �  

D A T E 1  1 0 2 2 1 2  
S Y N O P S I S -

D A T E 1  1 0 2 2 1 2  
S Y N O P S I S -

C I T A T I O N •  M O R R I S O N ,  D A N -WDW WA M A N A G E R  

C I T A T I O N • · M U S S ! R ,  G L E N N -WOW A G E N T  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - ·· · - - - -

4 



(R.. 

- -

F O RM N U M B E R :  
S P E C I E S� H A B I T A T : 

S P E C I E S  U S E : 
S E A S O N  O F  U S E :  

D.H I N I T I 0 N 1 
M A P  A C C U R A C Y : 

S I T E N AM E : 

G E N E R A L  D E S C R I P T I O N -

S O U R C E S  O F  I N F O R MA T I O N -

1 0 6 , 2 6 1  
O D H E  

R S C  
w 

. 3  

WA S H I N G T O N  D E P T  O F  W I L D L i F E  

P R I O R I T Y  H A B I T A T S A N D ·  S P E C I E S  
T a b u l a r  D a t a  R e p o r t  - G e n e r a l  I n f o rm a t i o n - D R A F T 

2 / 1 6 / 1 1 1 4  

R O C K  C R E E K  D R A I N A G E  

B L A C K - T A I L E D  O E E R  W I N T E R  RA N G E - R O C K C R E E K  D R A I N A G E  

D A T E :  0 2  1 0  
S Y N O P S I s 

C I T A T I O N :  M O R R I S O N , D A N 1 M U S S E R ,  G L E N  W D W  

O V E R  1 0  Y E A R S  O F  R O U T I N E  P A T R O L  A N D  M O N I T O R I N G 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

D A T E :  0 1  1 0  
S Y N O P S I S -

C I T A T I O N :  M O R R I S O N , D A N  W D W 1  � C K O R K L E ,  S C O T T  Y A K I MA I M D I A I I A T I O N B I O L O G I S T 

R A D I O  T E L E M E T R Y S T U D Y  I N I T I A T E D  I N  1 1 8 8  D O C U M E N T I �G D E E R  W I N T E R  U S E  � A M G E S  A N D  � 
O V E M E N T S ,  S T U D Y  T O  C O N T I N U E  T H R O U G H  1 1 1 1 .  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - · -

6 

- - - -
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N G D S  r o p o r t  o f  o o l o c t o d  H o r l t o g o  p o l n t o  1 1  F o b · 1 4  1 4 : 1 7 : 3 4 T u o o d o y  

S P E C I E S :  G o l d e n  o o g 1 o  N U M B E R :  4 1 3 - 1 C L A S S  I S A C R I T  1 8  
I N D E X C O D E 1  D F , 37 0 R E G I O N !  I 

D A '!; A P T 1  1 2 C O U N T Y  1 K L I C K I T A T  
Y E A R : 1 1 8 &  Q U A D C O D E :  4 1 1 2 0 6 8  

F E D S T A T : T R S 1 T 0 3 N  R 1 7 E S l l  N E D I' N E  
S T A  S T A T 1 s c  OWN C O D E 1  S T  D N R  

P R E C I S I O N !  L O C A T I O N S H OWN A C C U. R A T E T O  1 / 4 M l  R A D I U S  l .  C O N F I RM E D  B Y  WD G ,  
G E N E R A L  D E S C R I P T I O N :  
J O H N  D A Y  D AM T E R R .  G O L D E N  E A G L E  N E S T  O N  C L I F F .  2 Y O  I N  1 8 B I , 

S P E C I E S !  P r a i r i e f o 1 c o n  N U M B E R !  1 1 - 1 · C L A S S •  S A  C R I T  1 8  
I N D E X C O D E 1 D G . I I 2  R E G I O N !  I 

D A T A P T 1  1 C O U N T Y 1 K L I C K I T A T  
Y E A R : 1 1 8 8  G U A D C O D E 1  4 1 1 2 0 1 1  

F E D  S T A T : T R S,I T 0 3 N  R 1 7 E S t l  N E  
S T A  S T A T  1 SM OWN C O D E 1  S T  D N R  

P R E C I S I O N ! L O C A T I O N S H OWN A C C U R A T E · T O  1 / 4 M l  R A D I U S  I C O N F I RM E D  B Y  WD G ,  
G E N E R A L  D E S C R I P T I O N !  
J O H N  D A Y  N O R T H E A S T  T I R R ,  P R A I R I E  F A L C O N  E Y R I E .  E Y R I E  N O T  C O N F I RM E D  B Y  A L L E N  l ·  S 
L L I V A N , 4 - B 1 . 

S P E C I E S !  W.o • t o r n g r o y  a q u t r r o 1  N UM II E R 1  · 2 1 8 - 1 C L A S S 1 S A C R I T  1 8  
I N D E X C D D E 1  F G . II 8 3  R E G I O N 1  I 

D A T A P T :  1 C O U N-T Y 1 K L I C K I T A T  
Y E A R 1  1 1 1 3  G U A D C O D E 1  4 5 1 2 0 7 1  

F E D  S T A T ! T R S 1 T 0 3 N  R 1  7 £  S O B  S E D F N E  
S T A  S T A T r S T  OWN C O D E 1  P V T U U U  

P R E C I S I O N :  L O C A T I O N S H OWN A C C U R A T E T O  1 / 4 M I  R A D I U S  I C O N F I RM E D  B Y  WD G .  
G E N E R A L  D E S C R I P T I O N !  
WE S T E R N  G R AY S Q U I R R E L ,  2 S Q U I R R E L S  S E E N  A N D  2 7  N E S T S  F O U N D  I N  T H I S  D R A I N A G E  
O C C U R � I N G I N  P ,  P I N E , L O C A T I O N I S  E A S T  O F  HWY 9 7  I N  U P P E R  SWA i. E  C R E E K  
D R A I N A G E . 

S P E C I E S r  W o o t e r n g r e y  a q u l r r o i  N U MB E R r  2 1 9 - 2 C L A S S 1 S A C R I T 1 8  
I N D E X C O D E 1  F G . B 8 3  R E G I O N 1  I 

D A T A P T r 2 C O U N T Y r K L i C K I T A T  
Y E A R r 1 9 9 3  G U A D C D D E 1  4 1 1 2 D 7 8  

F E D  S T A T : T R S r  T 0 3 N  R i l E S O B  N E O F � E  
S T A  S T A T : S T  OWN C O D E 1  P V T U U U  

P R E C I S I O N :  L O C A T I O N S H OWN A C C U R A T E T O  1 1 4 M I  R A D I U S  I C O N F I RM E D  B Y  WD Q ,  
G E N E R A L  D E S C R I P T I O N :  
WE S T E R N  G R AY S Q U I R R E L ,  S Q U I R R E L S  S E E N  A N D  2 7  N E S T S  F O U N D  I N  T H I S  D R A I N A G E  
O C C U R R I N G I N  P .  P I N E . L O C A T I ON I S  E A S T  O F  HWY 9 7  I N  U P P E R  SWA L E  C R E E K  
D R A I N A G E ,  

S P E C I E S :  W e s t e r n g r a y o q u l r r o 1  

I N D E X C O D E : F G . B 6 3  
D A T A P T r 3 

N U M B E R :  2 1 9 - 3 C L A S S 1 S A C R I T : B  
R E G I O N :  5 
C O U N T Y 1 K L I C K I T A T  

- - - - - - -
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Y E A R : 1 9 9 3  Q U A D C D D E :  . 4 5 1 2 0 7 &  
F E D  S T A T : iR S :  T D 3 N  R 1 7 E  S D 9  SWD F SW 
S T A  S T A T : S T  OWN C O D E : P V T U U U  

P R E C I S I O N :  L O C A T I O N  S H OWN A C C U R A T E T O  1 / 4 M l  R A D I U S  & C O N F I R M E D  I Y  WD G .  
G E N E R A L  D E S C R I P T I O N :  
WE S T E R N G R A Y  S Q U I R R E L .  Z S Q U I R R E L S  S E E N  A N D  2 7  N E S T S  F O U N D  I N  T H I S  D RA I N A G E  
O C C U R R I N G I N  P .  P I N E . L O C A T I O N I S  E A S T  O F  HWY 1 7  I N  U P P E R  SWA L E  C R E E K  
D R A I N A G E . 

S P E C I E S :  We t t e r n g r e y  e q u t r r e l  N U M B E R :  2 1 1 - 4 C L A S S : S A C R I T : I 
I N D E X C O D E :  F G . I I 3  R E G I O N :  5 

D A T A P T : 4 C O U N T Y :  K L I C K I T A T  
Y E A R :  1 1 8 3  Q U A D C O O E :  4 5 1 2 0 7 1  

F E D  S T A T : T R S I  T D 3 N  R 1 7 E  S O l  SWO F NW 
S T A  S T A T : S T  OWN C O D E 1  P V T U U U  

P R E C I  S I G N : L O C A T I O N S H OWN A C C U R A T E  T O  1 / 4 M l  R A D I U S  & C O N F I R M E D  I Y  WD G .  
G E N E R A L  D E S C R I P T I O N :  
WE S T E R N  G R AY S Q U I R R E L . TWO S Q U I R R E L S  S E E N  A N D  2 7  N E S T S  F O U N D  I N  T H I S  
D R A I N A G E  O C C U R R I N G  I N  P .  P I N E .  L O C A T I O N I S  E A S T  O F  NWY 1 7  I N  U P P E R  
SWA L E  C R E E K  D R A I N A G E . 

S P E C I E S :  We t t e r n g r • y  e q u t r r e l  N U M B E R :  2 2 2 - 1 C L A S S  1 S A  
R E G I O N I 5 
C O U N T Y : K L I C K I T A T  

Q U A D C O D E I  4 5 1 2 D 7 5  

C R I T : I  
I N D E X C O D E : F G . I 6 3  

D A T A P T : 2 1  
Y E A R : 1 9 1 3  

F E D  S T A T  1 T R S :  T 0 4 N  R U E  S 3 2· S E O F NW 
S T A  S T A T  1 S T  OWN C O D E 1  P V T U U U  

P R E C I S I O N :  L O C A T I O N  S H OWN A C C U R A T E  T O  1 / 4 M l  R A D I U S  & C O N F I RM E D  I Y  WD G .  
G � N E R A L  D E S C R I P T I O N :  
WE S T E R N G R A Y  S Q U I R R E L  N E S T  N O R T H  D F , C O L UM I I A  H I L L S  E A S T  O F  G O L D E N D A L E .  

- - - - - - - - - - - - - · - - - -
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United States Department of the Interior 

January 27 . 1994 

Vanessa · L . Artman 
Dames & Moore � 

FISH AND WILDLIFE SERVICE 
Ecol ogi cal Servi ces 

3704 Gri ffi n Lane SE . Sui te 102 
Olympi a .  Washi ngton· 98501-2192 

(206) 753-9440 FAX : (206) 753-9008 

500 Market Pl ace Tower . 
2025 Fi rst Avenue 

·· Seattl e .  Washi ngton 98121 

FWS Reference : 1 -3 -94·-sP-117 

Dear Ms . Moore : 

Thi s  i s  i n  response to your 1 etter dated November 23 . 1993 and · recei ved i n  
thi s  offi ce on November 24 . Encl osed i s  a l i st of l i sted threatened and 
endangered speci es . and candi date speci es (Attachment A) . that may be present 
wi thi n the a rea of the proposed Wi ndpl ant Project Area . nea r Gol dendal e .  i n  
Kl i cki tat County . Washi ngton ; The l i st ful fi l l s  the requi rements of the Fi sh 
and Wi 1 dl i fe Servi ce· (Service) under Secti on 7 (c) of the Endangered Speci es 
Act of 1973 . as amended· (Act> . . We have a l so encl osed a copy . of the 
requi rements for Bonnevi l l e  Power Admi ni strati on (BPA) compl i ance . under the 
Act (Attachment 8) . -

· 

· Shou 1 d the .bi o 1 ogi ca 1 assessment determi ne that a 1 i sted speci es, i s  1 i ke ly to 
be affected (adversely or benefici al ly) by the project . the BPA shou l d  request 

. Secti on 7 .  consul tati on through· thi s  offi ce: · ·· · If the · bi ol ogi cal  assessment 
determi nes' that the proposed acti on i s  "not l i kely to adversely affect" a 
l i sted speci es . the BPA . shoul d request Servi ce concurrence with that 
determi nat i on through the· i nformal consul tati on process . Even i f  the 

.· bi ol ogi cal assessment shows a "no effece si tuati on . we woul d  appreti ate 
recei vi ng a copy for our i nformation . . ·  

. 

Candi date speci es are i ncl uded simply as advance noti ce to f�eral agenci es of 
speci es whi ch may be proposed and l i sted i n  the future . However .  protecti on 
provided to candi date speci es now may precl ude possi bl e -l i sti ng i n  the .future . 

' If early eval uati on of your project i ndi cates . that i t  i s  l i kely to adve�sely 
i mpact a candi date speci es . the BPA may wi sh to request techni cal  assi stance 
from thi s offi ce . · · · 

In addi t i on .  pl ease- be advi sed that federal and state regul ati ons may requi re 1 
permi ts 'i n  areas where wetl ands are i denti fi ed . You shoul d contact the · 
Seattl e Di stri ct of the U . S .  Army Corps of Engi neers for federal permi t 
requi rements and the Washi ngton State Department of Ecol ogy for state permi t 
requi rements . · 



Davi d C .  Frederi ck 
State Supervisor -

ks/kr 
Encl osures . 
SE/BPA/1�3-94-SP-117/Kl i cki tat 
c :  WOW . Regi on 5 
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WNHP . Olyrnpi a 
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ATTACHMENT A 

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND 
CANDIDATE SPECIES WHICH MAY OCCUR WITHIN THE VICINITY OF THE PROPOSED 

WINDPLANT PROJECT AREA." NEAR GOLDENDALE (No.  27772 - 00 I - 020 ) . · 
. IN KLICKITAT . COUNTY. WASHINGTON . . 

(T3N RI6E SI/IO - I5/22- 26 ;  T3N· RI7E SI-4/7-.11/IS : 
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T3N RISE S2-6 ;  T4N RISE S3I -35) 

FWS Reference : I - 3 - 94 - SP - II7 

LISTED 

Bal d eagl e (Ha l iaeetus leucocepha lus) . · threatened - wi ntering ba l d  eagl es may 
occur i n  �he vi ci ni ty of the project from Octoqer 31 through March 31.- · 

Major . concerns that shoul d be addressed in your bi ol ogi cal assessment of the 
project i mpacts to l i sted speci es are :  

· 

1 . . Level of use. of the project area by 
.
l i sted speci es . 

2 .  Effect of the project on 1 i sted speci es · pri rna ry food stocks . · prey 
speci es . and foragi ng areas i n  al l areas i nfl uenced by the project . 

·· 

3 .  Impacts from project constructi on ( i, e  . .  habi tat l oss . i ncreased noi se 
l evel s .  i ncreased human · acti vi ty) whi ch may resul t i n  di sturbance to 
l i sted speci es and/or thei r avoi dance of the project area . 

PROPOSED 

None 

CANDIDATE 

The fol l owi ng candi date speci es may occur i n  the vici ni ty of .the project : . 

Bl ack tern (Ch 7 idonias niger J 
Bul l trout (Sa 7 ve 7 inus confluentus) 
Loggerhead shri ke (Lanius 7udovicianus ) 
Western sage grouse (Centrocercus urophas ianus pha io�) 
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ATTACHMENT B 

FEDERAL AGENCIEs · RESPONSIBI LITIES UNDER SECTIONS 7 ( a )  AND 7 ( c) 
OF_ THE ENDANGERED SPEC IES ACT OF 1973 . AS AMENDED 

SECTION 7 (a )  - Consul t�ti on/ Conference 

Re-:::1ui res : 

' 

1 .  Fede ral agenci es to uti l i ze thei r authorit i es to ca rry out 
progr� to conserve endangered and threatened speci es : 

2.. Consul;tati on wi th FWS when a federa l acti on may a ffect a 
l i sted endangered or threatened speci es to ensure that any 
acti on authori zed . funded . or carri ed out by a federal agency 
i s  not l i kely to j eopardi ze the conti nued exi stence of l i sted 
speci es or result i n  the dest ruction or adverse modi fi cati on 
of crtti cal habi tat . The process i s  i ni ti ated by the federa l 
agenc} a fter i t  has determi ned i f  i ts a cti on may a ffect 
( a dver;sely or benefi ci a l ly) a l i sted speci es : and 

3 .  Confe�ence wi th  FWS when a federal  acti on i s  l i kely to 
jeopa �di ze the conti nued exi stence of a Rroposed - speci es or 
result i n  destructi on or an adverse modi fi cati on of proposed 
cri ti ca l  habi tat . 
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SECTION 7 ( c} - Bi ol oqjcal Asses sment for Constructi on Pro iects * · 

I 
Requi res federa l agen�i es or thei r desi gnees to prepa re a Bi ol og1 cal Assessment CBA) for 

· constructi on projects; only.  The purpose of the BA i s  to i denti fy any proposed and/or 
l .i sted speci �s whi t:h i s/are l i kely to be a ffected by a constructi on proj ect .  The process 1 
i s  i n 1 t1 ated by a feqeral agency i n  reQuesti ng a l i st of proposed and l isted threatened 
and endangered spec1 e� (li st attached) . The BA shoul d be compl eted withi n 180 days after 
i ts initi ati on C or wi ;hi n such a time peri od as i s  mutual ly agreeabl e) . If the BA i s  not 

I i n i t i ated � thi n 90 d�ys of recei pt of the speci es l i st .  pl ease veri fy the accuracy of the 
1 i st with our Servi ce:. No i rreversi bl e  commitment of resources i s  to be made duri ng the 
BA process whi ch woul� result i n  vi ol ati on of the requi rements under Sect1 on 7Ca ) of the 
Act . Pl anni ng . des i gn ,  and admi ni strati ve acti ons may be taken : however . no constructi on 1 
may begi n .  

· · 

To compl ete the BA. your agency or i ts desi gnee shoul d :  ( 1 )  conduct an ons i te i nspection 
I of the a rea to be a ffected by the proposal . whi ch may i ncl ude a deta i l ed survey of the 

a rea to determi ne i f  the soeci es i s  present and whether sui tab l e  hab1 tat exi sts for ei ther 
expandi ng the exi st j ng  popul ati on or potenti al  rei ntroducti on of the species : ( 2) rev i ew  
l i terature a n d  sci entj fi c  data t o  de�erm i ne speci es di stri buti on . habi tat needs . and other I bi ol ogi cal  requi rements : (3) i ntervi ew experts i ncl udi ng those wi thi n the FWS . Nati ona� 
Mari ne F i s heri es Serv� ce . state conservation department . uni vers i t i es .  and others who may 
have data not yet puql i shed i n  sci enti fi c l i terature ; (4)  revi ew- and ana lyze the effects 

I of the proposal  · on the spec i es i n  terms of i ndi vi dual s and popul at1 o�s . i ncl ud1 ng 
consi deration . of cumt.;l ati ve effects of the proposal on the spec i es and i t s  habi tat ; ( 5 )  
anal yze a l ternati ve acti ons that may prov i de conservat i on measures : and ( 6 )  prepare a 
report documenti ng t�? resul ts . i ncl udi ng a di scus s i on of study methods used . any probl ems I encountereC: , and oth'er .rel evant i nformati on . Upon compl eti on .  the report shoul d be 
forwa rded to our Enda0gered Speci es D� v i s i on .  3704 Gri ffi n Lane SE . Sui te 102 . Ol ympi a .  WA 
98501 -2192 . . · 1 
* "Construcb on proJ ect" means a ny ma Jor federa l acb on whi ch s 1 gm n cant ly affects the 
qual i ty of the human i envi ronment { requi ri ng an EIS) . desi gned pri mari .ly to result i n  the 1 bui l di ng or erect i on of human ·ma de structures such as dams . bui l di ngs . roads , pi pel i nes . 
channel s .  and the l H:e . Thi s i ncl udes federa l acti on such a s  permi ts . grants . l i censes . 
or other forms of feqeral authori zati on or approval  whi ch may resul t i n  const ructi on .  
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January 5, 1994 

Ms. Kim Flottin 
· U.S. Fish & Wtldlife Setvice 

Department of Energy 
Bonneville Power Administration 

P.O. Box 3621 
Portland, Oregon 97208-3621 

.... . �. l"l.)fl � t fl'-V'-'' <. ,;[t{\iivC. 
:ISH & WILPUff ENH�t!CEMENi · 

J .� N  0 n 1994 . 

Fish and Wudlife Enhancement 
3704 Griffin Lane SE, ·Suite 102 
Olympia, Washington 98501-2192 

Dear Kim: 

.-.. 

! :;_ � -Cfc{ -SP--//7-

Bonneville Power Administration (BPA) is considering a request to provide transmission · 
setvices for the electricity produced from.a wind energy project proposed by U.S. 
Windpower, Inc. The proposed project location is in Klickitat County, Washington. The 
legal description is as follows: 

T4N, R18E, Sections 3 1  through 35, 
T3N, R18E, Sections 2 through 6, 
T3N, R17E, Sections 1 through 4 and 7 �hrough 1 1, 
T3N, R16E, Sections 1, 10 through 15, and 22 through 26 . 

. In order to assess potential environmental impacts and as required by Section 7(c) of the 
amended Endangered Species Act of f973, we are requesting a listing ofthe candidate, listed 
and proposed endangered or threatened species habitat in the proximity of the proposed 
project location. This will help us determine the appropriate level of environmental analysis 
required by the National Environmental Policy Act (NEP A}. 

· 

I understand your response normally takes between 14 and 30.flays to complete. Please mail 
your response to the letterhead address, attention Kathy Fisher, RAE. 

· 

Sincerely, · c 

c/(a:r�� 
Kathy Fisher 
Environmental Specialist 

. ·  
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. ·uci.ted States Dep�ent.of the Interior meo:.� 

FISH AND Wll.DLIFE SERVICE 
ECOLOGICAL S ERVICES 3704 Griffin Lane SE, Suite 102 

Olympia , WA 98501-2192 
From the desk of : . Jodi Bush, Fish & Wildlife Biologist 

Dear Ms .  Fisher : 

Enclosed please find a copy of a species reques t 
for Dames & Moore and your cn:ea of concern . The spec 
lis t  (1-3-94-SP-117) , was sent to them on January 27 , 1 
If you require more inforn�tion , please feel free to 
contact me at the above address or call (206) 357-9440. 

• 
-

-• 

. 1)3 . . &l.:lmo CurUw 
Thank you for your time . 

Jodi L. Bush 
. .  
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United States Departlnent of the Interior 
F I SH AND W I LD L I F E  S ERV ICE 

Ecol o� i ca 1  Serv i ce s  
3 704 G r i ffi n L �n e  SE , Sui te 1 0 2  
O l ymp \ a ,  W a s h 1 ngton 9850 1-2 1 9 2  ( 206)  7 53 - 9 4 4 0  FAX ; ( 206 ) 7 53- 9008 

June 2 3 , 1 993 

Kathy fi sher , RAE 
Bonnevi l l e  Power Adm1 n i strat i on 
P . O .  Box 3621  
Port1 and , Oregon 97 208-362 1 

FWS Re ference : l - 3-S 3 - S P-56S 

Dear Ms . F 1 sher : 

Thi s  i s  i n  re spon s e  to your l e tte r dated Ap r i l  1 5 ,  1 993 and rece i v �d i n  th i s  
offi ce on Apr , l  19 , 1993 . Encl o s ed i s  a l i s t o f  l h t.ed threate ned and 
end angered spec i e s ,  and cand i d ate spec i e s (At t achment A) , t h at may be pre s e n t  
w i th i n  the a r e a  of  t h e  p ropc s ed purcha se o f  power from a propo sed wi nd energy 
demon s t ra t i o n  pro j ec t ,  near  Go1 dand a 1 e  i n  Kl i cki t a t  Co unty , W a s h i ngton . The 
l i st fu l fi l l s  th e requ i rements of the F i sh and W n dl i fe .Serv i ce ( Serv i ce )  
under S ect i on 7 { c }  of l h e  End ange red S pe c i es Act of  1 97 3 , as  amended (Act } . 
We h ave al so ·en�l o s ed a copy o f  t h e  requ i re me � t s  for Bonnevi i l e  Power 
Admi n i s trat i o n  ( B PA} compl i ance under the Act (At t achment B) . 

Shoul d the b i o l og i c a l a s s es sment  determi n e  that  a 1 i s  ted speci es i s  1 i k.e l y  to 
be affec ted ( adverse l y  or be n e fi c i al l y )  by the projec t , the B PA shoul d request 
S e c t i on 7 <.:onsuHat i on thro ugh t h i s  o f f i c e . I f  the b 1 o1 og i ca1 assessment 
determ 1 ne s  that the p ro po s ed act i on i s  11 not  l i ke l y  to adver s e l y  affe c t "  a 
l i sted speci e s , t h e  BPA shoul d requ est Serv 1 ce concurrence with  that 
det e rmi n at i on t h rough the i n formal c o n s ul t a t i on proce s s .  Even i f  the 
b i ol og i cal  a s ses sme n t  shows a " no e ffect '1 s i t u at i on ,  we wou l d  a p p r�ci ate 
rec e i v 1 ng a c opy fo r· o u r  i nformat i o n .  

Candidate  s pec i e s a re i ncl uded s i mp l y  a s  advance n o t i ce to fe deral age nc i e s  of 
spec i e s wh i ch may b2 rropos�d and l i s t ed i n  th�  fut u re . Howe ver . protect i on 
p r o v i ded to can d i date spec 1 e s  now nay precl ude p o s � i bl e  l i s t i ng i n  the fu ture . 
l f  e arly e val uat i o n  o f  your project  i �d i cat es t n at i t  i s  l i ke ly  to adversely  
i mp act a cand i d a t e  s pec i e s , the  BPA may w i sh t o  reque st techn i ca.l as s i stance 
from t h i s o f f i ce . 

The r e  may be other fe dera l l y  l i s t ed s pec i es that  m3y o ccur i n  the v i c \n1ty of 
your project whi ch a r &  under the jur i sdi ct i on of t he Ha t1 on a1 Mar 1 ne F i sher i e s 
Serv i c e  ( NMFS ) . P l �ase contact NMFS at (503}  230- 5430 to request a spec i es 
1 1 st . 

I n  ad d i t i on ,  p l e a s e  be ad v i sed  t h a t  federa l and s t ale r�gu l a t f ons  may requ i re 
p ermi t s  i n  areas  v.·here \'letl a n d s  a t e  i de n t i fi ed .  You shoul d contact  the 
S e a tt l e D i s t r i c t of the . � . S .  Amy Corps of En g w e crs fo r fedel"a1 p e t•m i t  
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requ1 rements  and t h 2  W a s h i ngton S t at e Departm e n t  o f  E c o l o gy for s l a t e  pe rmi t 
requ i remen t s . 

Your i n t e re s t  i n  endangered s pe c 1 e s i s  apprec i ated . I f  y o u  have  add i t i o n al 
que st i on s  reg ard i ng y o u r  r e s pon s i b i l i t i e s un der  the Ac t ,  pl e a s e  cont act J 1 m  
Mi chae l s  o r  C am i l l e  Ben n e tt of  t h 1 s o ff 1 ce a t  the  l et terhead phone/addre s s . 
S i ncerel y ,  

�'Dav i d  c .  Frederi ck 
State Sup erv·i sor 

cb/bl k 
Encl o s u re s· 

SE/ BPA/ 1 - 3 -93- S P - 56 5 /Kl i c k i t a t  Co 
C! WOW, Ol ymp i a (Nongami:! ) 

WNH P ,  Ol ymp i a 
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3 P A  A S C 6  O c t  1 0 . S 3 : 1 : 2 8 � J . C l l P . G 3  

LISTED �ND PROPOSED EKDA�G��BD AND THREATENED S�ECIES AND 
CA.�DlPATE SPECIES WHICH MAY OCCVK �!TRIN THE VICINITY OF THE FROPOSED 
PURCHASE Of POWER FROM A PROPOSED WI�D ENERGY DEMONSTRATION P�OJECT , 

NEAR GOLDENDALE , IN KLIC�ITAT COUNTY VASHINGTON 
(T3N Rl7E S l B ; T�N �l6E S l 3/14) 

l - 3 · 9 3 - SP - 3 15 5  

LISTED 
Pcr.egrine falcon (Fa.lco peregr!nuN) - 11pri.ng and fall m i.grane falcons 1r.ay 
occur in the vicini t..y of tho proj ect . 
Bald eagle (Hi!lls.cctus leucocephalr.:s )  - w1m::eri11g balri e agles may occur in the 
vicinity of the proj ec t. frorn about.. Octobe� 3 1  t:hrough March 3 1 . 

Maj or concerns tha� should be adcre�s ed in your b l o logical asscs �mont o f  thB 
F roj ect impacts co lis ted spec ies are : 

1 .  

2 .  

3 .  

Level of us e o f  the proj ect area by l i s te d  specie � . \ \ 
E!fE�ct of the -pro,i e c t  on listed spec i es '  prim� ry fo od s tocks and 
fora gin� art! aS 1n all ar�:a.s influenced by f..ha p:roj cc: t. .  

Impac t s  f rom proJ ect cous cruc.cion tmd/ur ilaplen!entation ( i . e . , habitat: 
los s , increased no i s e  levels , inc r e a s e u  l1wnan ac t 1vlty )  which may rvsult 
in disturbnnc e to l i s t:ed species a.:1d/or t.hd r avo idtn1ce of the proj £ct 
area . 

PROPOSRD 

None , 

CANDIDATE 
Black t ern (Chl i dcm ias n lger) - Jue�y oc.:.u r in the vicin i ty of the proj e c t . 

Bull trout (Sa lv�J im.t.s coni l u erJ !.llS)  
proj ect . 

m.;y u c ..; u r  in the vicinity of t:hc 

Lo&gerhead shr ike (IAn ius 1.udov � cianus) • may o c cur tn the vicin 1 ty o f  the 
proj ect .  
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• ATTACHMENT B 
F EDERAL A G ENC I ES '  RESPONS I B I L I T I E S  UNDER S ECTI O�S 7 ( a ) AND 7 (c)  

O F  T H E  ENDANGERED S PEC I E S  ACT O F  1 9 7 3 , A S  AMEND ED 

_, S ECT I ON 7 (a )  - C o n s ul t at i on/Con ference 

Requ i re s :  1 .  Fed eral agen c i e s  t o  ut i l i z e  the i r  a u t h o r i t i e s to c a r ry o�t 
prog r ams to c o n s e rve end ange red and t hr e a t ened speci e s ;  

2 .  Consu l t a t i on w H h  Fl-.'S wt11::n a f�de ra l ac t i on .may a ffect a 
l i sted endangered or threa t en ed s pec i e s t o  en sure that any 
act i o n  a u l h o ri z e d ,  funded ,  o r  c ar r i ed o u t  by a federal  age ncy 
1 s  not l i kel y to j eopard i ze the c o n t i n ued ex i st ence of l i s ted 
spec i es o r  r e s u l t in  the d e s truct i on or � dverse mod 1 f 1 cat 1 on 
of· c r i t i c ai habi t a t . Th e proce s s  i s  i n i t \ ated by t h e  federal  
age ncy after it  h a s  de t e rm i ned i f  i t s  a c t i on may a ffect 
( advers e 1 y  or benefi c i al l y )  a l i s ted s p � c i e s ;  a nd 

3 .  Con ference wi th HIS whe n  a fed3 ra l act 1 on 1 s  l i ke l y  t.o 
jeopard i ze t he c on t i n ued  e x i stence o f  a propo sed spe c i es o r  
r e s u l t in  d e struct i on o r  a n  adver s e  mod i f i c at i � n o f  proposed 
cri t i cal  hab i t at .  

I 
I 
I 
I 
. I  
I 
I 

SECJION 1 {&.)_:..J!.i.Qlog 1 c al As s e s sment for Con struct i o n  P roj e c t s  * I 
Requ i re s  fe dera l a g e n c i � s  o r  t he i r  d e s i g n e e s  to pre p a re a B i o l og 1 c a 1  As s es sment ( SA) for 
con struc t i on proj ects  onl y .  T he purpo s e  of l h e  BA i s  to i d en t i fy any p ropo s ed and/or I 1 1 sted . spec i e s  wh i ch i s/ a re l i ke l y  to be a ffec t e d  by a c o n s truct 1 on proj ect . The p roce s s  
1 s  i n i t i ated by a fede r a l  ag ency i n  reque s t i ng a l i s t  o f  p ropo sed and l i s t ed threatened 
and endang e re d  spe c i e s ( l i s t attachad ) . T he S.ll. sh o u l d  be c omp i e t ed w 1 th 1 n  1 80 d ays after 1 ._.,i t s  i n i t 1 at 1 o n  ( o r  w 1 t h 1 n  s ud !  a t i me p er i od H i s  mut u a l l y  agreeabl e ) . I f  t h e  BA h not 
i n i ti ated w i t h i n 90 d ays of r�;ce i p l  of the s ped e s  l i s t , p l e a s �  veri fy the a c c u racy o f  the 
l i s t  wi th o ur S e rv i t e . No i rrevers i bl e  c ommi tment o f  r e s o u r t e s  i s  to  be made d u r i �g the 
BA process  wh 1 ch vtou l d  re s u l t i n  v i o l a t i o n  of the requ i reme n t s  u n d e r  Se c t i o n  7 ( a }  o f  the I Ac t .  Pl ann i n g ,  de s i gn ,  and adm i n i s t r at i ve a ct i o n s  may be t aken ; howe v e r ,  n o  c o n s truct i o n  
may beg i n .  

To cumpl ete the BA , your age ncy or I t s de s 1 gnt!e s h o u l d :  ( 1 )  cvnduct a r.  c n s 1 t e i n spec t i on . I o f  t h e  area to be a ffe c ted by t h e  prop o s a l , w h i ch may i nc l ude a det a i l ed s u rvey o f  the 
area t o  determ 1 ne i f  lhe spec 1 es 1 s  p r e s e n t  and wh e t h e r  s u i t a bl e hab 1 t at e x 1 s t s  for e i ther 
expand i ng the ex i s t i ng popu l a t i on ·  o r  p o t e n t i a l re i n t rcdlJct i o n of t he s p e c i e s ; ( Z )  rev i ew I l i terat ure and s c i ent i f i c  d at a  to d�L e r� i n e spec i e s d i s t r i bu t i o n ,  h a b i t a t  need s ,  and other 
b i ol og i cal req u 1 rement s ;  { 3 )  i n t e rv i ew expe r t s  i n c l ud i ng t ho s e  w 1 t h i n the  F W S ,  Nat i on a l  
Ma r i n e F i s h er i e s  Serv i c e ,  s t a t e  c � m s e rv a t  I Cr'i d e p a rtmen t ,  un i ver s i t i e s ,  and others wno may 1 h a v e  d a t a  not  y e t  publ i s hed i n  sc i en t i f i c  l iter·a ture ; ( 4 ) r e v i ew and an a l yz r:!  the e ffects 
of the  p rop o s a l  o n  the s p ec i e s i n  t e l·ms of i nd i v l du a l s and popu 1 a t 1 on s , i r: c l u c.l i ng 
co n s i d erat i o n  o f  c umul ii l i ve e f fec t s  of t h e  p ro po s a l  on t h e  s p e c 1 e s  and 1 t s  h ab 1 t a t ;  ( 5 )  
a n a l yz e  al te rnat i ve act i on s  t h at ·  ma; prov 1 d e c on s e r va t i on r.re as u re s ;  a nd ( 6 )' prepare a I re port document 1 ng t h e  re s u l t s ,  1 nc l ud 1 n g a d 1 s c u s s i on of s t udy method s used , any prob l ems 
enco unte red , and other re l e vant  i n fu r:ua l i on .  U p o n  c omp l e t i o n ,  the report s ho u l d be 
forwa rded to our End a ng e red S p e c 1 e �  D i v 1 s i l>n , 3 7 0 4  G r i f f i n L a nE S E ,  Su 1 te 1 0 2 ,  O l ymp 1 a ,  WA 1 98501 - 2 1 92 . 
• '' Co n s t ruc t i on projccT;r·-means · ·any . .. niaJo·r-·--teaera TacT1on-wfiTcfi·- ·s·i gn  i f i  c a n t  ly a·ffecrslne 
qu a l i ty of th� h urnan en v i ro nmen t  (!�qu i n ng an U S ) , d e s � gued pr 1 ma r 1 l y to re s u l t i n  t h e  I �.....---:')u'\ 1 d i, ng or erec t i o n  o f  h urna n-rnade s t ru ct ure s � u ch a �  d am:; , bu i l d i ng s , roa d s , p i pe l i ne s .  
ch ann e l s ,  and  t. h e  l i ke .  Th i s i nc l u d e s  federal  u c t 1 on s u c h  a s  pe rm i t s ,  g r a n t s , l i c en ses , 
o r  other fo rm s o f  federal  a u t h o r \  z at I oo or approva l wl r l c h  may r e s ul t i n  c o n s t ru c t i on .  
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April 22, 1 �3 
Kathy Fisher 
DOE · SPA 
P.O. Sox 3621 
�ortiand, OR 97206-3621 

STA.l E OF WAS HING TO!\. 

D E:J>ART1v1 ENT OF vVI LOLIFE  

Re: Species of lmportancein the vlcinily of T. 33 N., R. 1 7  E., Sec. 1 8  and T. 3 N., R. 1 5  E., Sec. 
1 3, 1 4  
Dear Ms. Fisher; 
We have completed a review of WOW's da':abases contaimng locations ot species and habitats 
of importanc� (Nongame Heritage, PJiC)rity Habitats and Species, and Wash ln�ron Rrvers 
Information System databa1;es) in your project area. At this time we have no informatiol" on 
important animal $pecies Of h�bitat6 wit11in a one mile radius of )'OUr prf.Jject section. 

High tesoluti<m maps are al5c av�ilable to provide more detc:iled location a! dara it needed tor an 
Qdditiunal cost. It importa•1t specif:�:� or h<i!.Jilclls are found wlth!n the vicinity of yoor proJect ar-3a, 
the WOW's. Manaoement Reo;.;;;ommendaticm� for Priority Habitats and Sp�cies document is 
included in this pacl<�t as well as. a comput�r r�pvrt. conta ining more Information iboUt the 
occurrence(s). 

Please note that sensitive information (le. threatened, er.danger&d and/or candidate species) 
may bo included in thi� data r�quest. These species are vLrlnerab�e to disturbance and 
harassment. In crder to protect thtt viability of �hese species we request that )'OU r.ot 
dossemlnate the information as to their whereabouts. Ple�se rf'fer to these spec1es· presence 
in general terms. Fe; exarr.ple: ,A, Peregcine Falcon is located within bNo m1!es of the pr,ject 
area. 

The intormation provided fo1 Uti$ data req ue::o1 onry includes data that WUW maintains in a 
centrahzbd data sy$tem. It is nol an attemj)t to pr:uide yo:J with an official agency response as 
to the impach of �-our piCIJe�o."t on wildlife. Nor Is It desig ned to pro .. ·rde you with any guidance on 
interpretting this lr.fcrm-ation a.·1d determining hew to proceE!t\1 in cons.ideration at wilclife !t> is 
data only doour,..ents the iocation of importiitll wildl ife resources to the best of our knowledge. 

Your project may require further rield inspe�!ion or r,ontacting our fieid biologists cr others in 
WDW to ass ist you in intP.rpreting and applying these data Refer to th e encloc...ed dire�ory e�nd 
regional map 1or tho�e cootacts. Generally. rm a�istanc� on specific projects conte\ct the 
&lppropriate negion<al offic;., end a$k for ttl� l·re;) Habitat BIO!CJ9iSl for your project ar sa. 

Dilta in this package a�e dynamic. These date:� shculd not oe used for future projects Please 
request new information ratl1er than use uutda:.ed intorrnatiol'l 
B&CSuse of the high volume of d�1i:l requebt:"> fo: lnforrnatk.m that WDW receives, we need to 
charge tor tho�e data s�amhes b recovor !.o�1e or our co:;ts On tt•e b�ck of the enclosed D<�ta 
Order Form is an Invoice itemizing the c._:.�sts for ycur  d ata :;e.3rch and instructions for submitt:ng 
payment. 



E P A  

We hope these produet5 fill your nead�. if you h.ave any q�Iestions regarding the data you have 
received J.11ea�t: call Jenr,ifer McPecK at (206) 438-8894. For all oti",e.r ques.tions, please cs!l La a 
Knutson at (200) 884-9476. 
Sinc�rely, 

Jer,nifer McPeek, Cartograp.'"Jic Tl3chnician 
GISJPHS Data Systems 
Enclosures. 
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April 15, 1993 

MS. Harriet Allen 
State Biologist 

Department of Energy 
Bonneville Power Administration 

P.O. Box 3621 
Portland, Oregon 97208-3621 

State ofWashington Dept. ofWildlife 
600 Capitol Way North 
Olympi� Washington 98501-1091 

Dear Harriet: 

Bonneville Power Administration (BP A) is considering purchasing electricity prqduced 
from a proposed wind energy demonstration projeCt. The proposed project location is in 
Klickitat County, Washington; the legal description is T3N; Rl7E, Section 18  and T3N, 
R16E, Sections 13  and 14. In order to assess potential environmental impacts, we are 
requesting a listing of any significant observations of species of concern in the proximity of 
the proposed project location. Species of concern include any that are considered by the 
State ofW ashington to be ·Candidate, proposed or listed as endBfgered or threatened. 

I understand your response is not to be construed as a complete inventory of the project 
area and does not eliminate l3onneville's need or responsibility t9 conduct .more thorough 
research. We will use your reSponse to help us detennine the appropriate level of 
environmental analysis required by the National Environmental Policy Act (NEP A). 
Please mail your response to the letterhead address, attention Kathy Fisher, RAE. 

Sincerely, ll{uA.'fd-; k</IJ 
Kathy Fisher . 
Environmental Specialist 

j 
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RAE 

April 15, �993 

Ms. Kim Flottin 
U.S. Fish & Wildlife Service 

Department of Energy · 

Bonneville Power Administration 
P.O. Box 3621 

PorUand, Oregon 97208-3621 

'· · 

Fish and Wildlife Enhancement 
3704 Griffin Lane SE, Suite 102 
Olympia, Washington 98501-2192 

Dear Kim: 

-

J •  

. Bonneville Power Administration (BP A) is considering purchasing firm power produced from 
a proposed wind energy demonstration projeet. The proposed project location is in Klickitat 
County, Washington; the legal description is TIN, R17E, Section 18  and TIN, R16E� 
Sections 13 and 14� In order to assess potential environmental impacts and as required by 
Section 7(c) of the amended Endangered Species Act of 1973, we are requesting a listing of 
the candidate, listed and proposed endangered or threatened species habitat in the proximity 
of the proposed project location. This will help us determine the appropriate level of -
environmental analysis requir� oy the National Enviro�ental Policy Act (NEP A). 

I understand your response normally takes between 14 and 30 days to complete. Please mail · 
your response to the letterhead address, attention Kathy Fisher, RAE. · 

Sincerely, .:}(a_·Lity ;/vi!<£-l) 
· Kathy Fisher 

Environmental Specialist 
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Collected and Codes to Use on Field Data Forms 
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Appendix B. Bird Observation Data Variables to Be 
Collected and Codes to Use on Field Data 
Forms 

Each observation made by the surveyor at a given observation station and time 
period will be recorded on a field data form. An example field data form is provided in 
Appendix C. The field data forms will be filled out completely, identifying the species 
observed, time of observation, weather conditions, location of avian activities, type of 
movement, and type of habitat over which movement occurred. The following sections 
identify, in detail, the types of information that will be observed and recorded, as well as 
how the data will be recorded. The data to be collected generally can be categorized as: 
(1) type, location, and time of the survey observations, (2) weather characteristics at the 
time of observations, and (3) species and flight characteristics of the bird observed. 

'IYPE, LOCATION, AND TIME OF SURVEY 

B.l Obsenration Number 

A uniquely assigned number for each observation made. 

B.2 Date of Obsenrations 

A six-digit code will be used, using two digits for the month, day, and year. For 
example, May 9, 1994, will be recorded as: 050994. 

B.3 Time of Obsenration 

Military time will be used to record the time that an observation was made. For 
example, 2 p.m. will be recorded as 1400. We will use Pacific Standard Time or Pacific 
Daylight Time, whichever is in effect at the time of the survey. The date when conversion 
occurs from Pacific Standard Time to Pacific Daylight Time (April 3) and back in the fall 
will be noted independently by the avian study leader so that field recorded times can be 
adjusted during the data analysis phase of the project. This will ensure that the time of all 
recorded observations will be standardized. 

Avian Use of Proposed Wuul Farm Sites 
KJkkitat Co� Washington B-1 
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B.4 Station Number 

Fixed point observation stations for migration and summer surveys have been 
numbered sequentially. The stations were numbered by starting in the northwest comer of 
the study area and proceeding southward, then moving eastward to the next column of 
stations and proceeding from north to south again, and so on, ending in the southeast 
portion of the study area. Each station will be referred to by its designated number 
regardless of the order in which it is surveyed. 

B.S Duration of Species in Unit 

The amount of time that each bird(s) observation is within the 1-kilometer 
(0.62-mile) observation zone will be recorded in minutes or seconds, as appropriate. 

B.6 Survey Type 

Survey types to be recorded include: 

1. Fixed Point (FP) 
2. Transect (TS) 
3. Breeding Survey (BS) 
4. Incidental (IN): includes any observation not made during any of the more 

formal survey types. 

B.7 Study Unit 

The entire study area has been divided into five study units based upon similarity in 
topography, vegetation, and overall similarities of features. The study units include: 

1. Western Hills (WH). 
This unit includes the steep, rounded hills located on the western quarter of the 
primary study area. The entire unit is grassland. 

2. Eastern Hills (EH). 

This unit includes the steep, rounded hills located on the eastern quarter of the 
primary study area. The unit contains mostly grassland interspersed with a few 
parcels of cropland. 

Avian Use of Proposed WUid Farm Sites 
Klickiuu CounJy, Washington B-2 
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3. Ridge Top {RT). 

This unit includes lands within 0.5 kilometer (0.3 mile) north of the ridge line, 
where the ridge face peaks and begins to gently slope downward to the north. 
The unit contains grassland along rolling topography connecting the various 
points (e.g., Juniper and Clauson) along the ridge top. These points are 
separated by shallow gaps {also known as saddles). 

4. Ridge Face (RF). 
This unit includes the ridge that dominates the study area. The ridge is 
composed of the steep, south-facing slopes and cliffs situated on the southern 
edge of the study area (between the western hills and eastern hills study units). 
This study unit begins approximately 1 kilometer (0.6 mile) west of Juniper Point 
and continues about 13 kilometers (8 miles) east. The ridge is paralleled by 
SR 14 to the south. 

5. Northern Plateau (NP). 
This unit includes lands beginning 0.5 kilometer (0.3 mile) north of the ridge line 
and continuing north to the northern limit of the study area. The unit contains 
grassland and oak/pine woodland in the southern portion and agricultural lands 
(mostly pasture) in the northern portion. 

B.S Time Period 

In addition to the time of day when an observation occurs, the time period in which 
it occurs will be recorded. Codes for military time periods include: 

1. dawn (DWN) = from 1 hour before sunrise to sunrise 
2. morning (MRN) = sunrise to 1000 
3. mid-day (MDY) = 1000 to 1400 
4. afternoon (AFT) = 1400 to 1800 
5. evening (EVN) = 1800 to sunset 
6. dusk (DSK) = sunset to 1 hour after sunset 
7. night {NIT) = between dusk and dawn 

WEATHER CHARACfERISTICS 

B.9 Temperature 

I The temperature will be recorded at each fixed point station in degrees Fahrenheit 
using a standard outdoor thermometer. All avian observations made during a given time 

I 

I 
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period at a given station will receive the same temperature rating. The thermometer will 
be kept out of direct sunlight for the first half of the observation period to ensure that it has 
reached equilibrium from any influences from vehicle temperatures, body temperatures, and 
direct sunlight. Temperatures will be recorded to the nearest whole degree. For example, 
a temperature of 76°F will be recorded as 76. 

B.lO Wind Characteristics 

Wind characteristics to be recorded include the wind speed at the time of the avian 
observations, as well as whether it was a gusting or steady wind condition. 

B.lO.l Wmd Speed 

Wind speed will be measured using a Dwyer wind meter. The meter measures wind 
speed in miles per hour (mph). Wind speed will be measured with each observation, because 
winds may change dramatically over the course of a few minutes. If no observations are 
made, then the wind speed will be recorded at the end of the survey time limit. 

B.10.2 Wmd Conditions 

In addition to wind speed, the surveyor will record the following types of wind 
conditions: 

1. Steady Winds 
2. Gusty Winds 

B.ll Wind Direction 

B.ll.l Ground-Level Wind Direction 

Ground-level wind direction will be determined based upon the surveyor's 
determination of the direction relative to the nearest compass bearing. Compass bearings 
will be recorded as the wind coming from the following directions: 

1. North (NO) 
2. Northwest (NW) 
3. West (WE) 
4. Southwest (SW) 
5. South (SO) 
6. Southeast (SE) 

Avian Use of Proposed Wuut Farm Sites 
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7. East {EA) 
8. Northeast (NE) 

B.11.2 High Altitude Wind Direction 

In addition to ground-level wind direction, high altitude wind direction will be 
observed based upon the movement of high elevation clouds. The surveyor will note the 
high altitude wind direction in a field journal, along with other notes regarding weather 
conditions that are not specifically listed on the standardized field data forms or this 
protocol. If no clouds are available to determine direction, or if the direction cannot 
otherwise be determined, "unknown" will be recorded. 

B.12 Cloud Cover and Visibility 

B.12.1 Cloud Cover 

Cloud cover will be measured as "percentage of cover" by ocular estimate. The 
surveyor will record cloud cover to the nearest 10% (e.g, 50%, 60%, etc.). 

B.12.2 Visibility 

Visibility within the !-kilometer (0.62-mile) observation zone will be recorded based 
upon the existence of fog and the distance that can be seen by the surveyor. The surveyor 
will record the visibility using the following conventions: 

1. Clear (C) 
2. Fog (F) 

The surveyor will also estimate the number of feet of visibility. Visibility will be 
estimated using topographic features (e.g., a ridge, draw, or point) compared with a known 
observation location (e.g., section line) on a U.S. Geological Survey topographic map to be 
carried by each surveyor. For example, the surveyor will record a visibility of 30 feet as 30. 

B.13 Precipitation 

Type of precipitation occurring at the time of each observation will be recorded by 
the surveyor using the following codes: 

1. Dry (D) 
2. Ught rain or drizzle (L) 

Avian Use of Proposed Wuu:t Farm Sites 
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3. Rain (R) 
4. Other (0) (refers to comment section) 

A V1AN SPECIES AND FLIGHT CHARACfERISTICS 

B.14 Species of Primary Concern 

B.14.1 Identifiable Species 

Species identified as being of primary concern for this study and observed during field 
surveys will be recorded on field forms using the data codes identified below. To avoid 
possible misidentification of species, field surveyors will record an observed species only if 
the surveyor is certain of the species' identification. The following species will be identified 
during field studies: 

Eagles 

01. bald eagle 
02. golden eagle 

Falcons 

03. peregrine falcon 
04. prairie falcon 
05. American kestrel 
06. merlin 

Other Raptors 

07. turkey vulture 
08. northern goshawk 

Hawks 

09. Cooper's hawk 
10. sharp-shinned hawk 
11. red-tailed hawk 
12. rough-legged hawk 
13. ferruginous hawk 
14. Swainson's hawk 

Avian Use of Proposed WUid Farm Sites 
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Other Species 

15. burrowing owl 
16. long-billed curlew 
17. loggerhead shrike 
18. black tern 
19. western sage grouse 
20. waterfowl (specific species or species group identified in comments) 

Passerines (song birds) 

21. western blue bird 
22. mountain blue bird 
23. other passerine (identified in comments) 

B.14.2 Unidentifiable Species 

For all survey methods, avian observations that cannot be identified to the species 
level will be recorded using the following standard codes: 

24. Unidentified Raptor (URP). 
Identified as a falcon, hawk (including harrier), owl, or raven, but not certain 
which one it is. This will likely be used mostly for brief, long-distance sightings. 

25. Unidentified Hawk, Eagle, or Vulture (UHE). 
Identified as a raptor, but the surveyor knows it is not a raven. 

26. Unidentified Hawk (UIH). 
Identified as a buteo or accipiter hawk, but the surveyor is not certain which one 
it is. 

27. Unidentified Eagle (VIE). 

Identified as an eagle, but the surveyor cannot determined if it is a bald or 
golden eagle. 

28. Unidentified Accipiter (VIA). 
Identified as an accipiter, but the surveyor is uncertain about what species it is. 
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29. Unidentified Large Falcon (ULF). 
Identified as either a prairie falcon or peregrine falcon, but the surveyor is not 
certain which one it is. 

30. Unidentified Small Falcon (USF). 

Identified as either an American kestrel or merlin, but the surveyor is not certain 
which one it is. 

B.lS Number or Birds Observed 

If two or more individuals of the same species are observed flying together at the 
same time, one observation will be recorded and the number of individuals will be recorded 
in the designated space. 

B.16 Location or Observed Avian Activity 

This information will include the observed location of avian activity at first detection 
(either an individual or group exhibiting flocking behavior). The location will be recorded 
at the quarter-section level, specifying township, range, section, quarter-section, or other 
spacial references. For example, an observation occurring in Township 4 North, Range 17 
East, and the southwest quarter of Section 7 would be recorded as T4N R17E S07SW. 

The following codes will be used to record the township (T) and range (R) locations 
of observations: 

1. North (N) 
2. West (W) 
3. South (S) 
4. East (E) 

The following codes will be used to record the quarter-section (S) locations of 
observations: 

1. Northwest (NW) 
2. Southwest (SW) 
3. Southeast (SE) 
4. Northeast (NE) 

In addition, actual siting locations will be mapped on topographic maps. This will 
provide the option of analyzing siting locations at a finer scale than quarter sections if field 
findings indicate it is appropriate to do so (see Section 3.3.3). 
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B.17 Flight Behavior 

The surveyor will note the type of flight behavior exhibited by each observed species, 
using the following codes: 

1. Passing Through the Area (PT}. 

Used when a bird apparently is moving from one place to another and not 
displaying the searching behavior more typical of foraging birds. 

2. Courtship Flight/Pair Bonding (CF). 

Includes talon grasping, tumbling, synchronous soaring, parachuting, or other 
obvious displays of courtship behavior. 

3. Foraging (FG). 

Used when a bird is obviously searching for food, with head down and moving 
from side to side, when moving in a "criss-cross" or "zig-zag" search pattern. This 
will typically include birds at lower elevations. 

4. Aggressive Interaction (AG). 

Used to describe strikes, "divebombing", violent talon clasping, or other obvious 
displays of aggression. 

5. Other Behaviors (OB). 

Refers the surveyor and reviewers to the comment section of the field data form 
for additional information. 

B.18 Flight Pattern 

The flight patterns observed will be described using the following classifications. The 
flight pattern is for first detection. 

1. Perched (P). 

If a bird is perching, the structure used for perching will also be recorded in the 
comment section using the following codes: 

1. telephone pole (P) 
2. transmission line tower (T) 
3. transmission line (L) 
4. fence (F) 
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5. tree (E) 
6. ground (G) 
7. rock outcrop (R) 

For example, a bird perching in a tree would be recorded on the field data form 
as PE. 

2. Soaring (SR). 

Circling flight, typically when a bird is using a thermal or an updraft. 

3. Flapping (FP). 
Powered flight, used when most of the bird's movement is powered by wing flaps, 
with little gliding. 

4. Slow Gliding (SG). 

Used to describe a bird moving in a relatively straight line (as opposed to 
circling) with wings in full or mostly full extension and the tail mostly fanned. 

5. Moderate Gliding (MG) 

Used to describe when a bird is moving in a relatively straight line with wings 
partially extended (intermediate between slow and flexed gliding). 

6. Flexed Gliding (FG). 

Used to describe a bird moving in a relatively straight line with wings mostly 
flexed, or tucked back, and tail mostly closed. Typically when a bird is using 
strong, turbulent updrafts or when it is foraging close to the ground. 

B.19 Flight Direction 

The flight direction of each avian observation will be recorded by the surveyor as the 
direction toward which the bird is moving. Flight direction will be recorded using the 
following compass bearings: 

1. North (NO) 
2. Northwest (NW) 
3. West (WE) 
4. Southwest (SW) 
5. South (SO) 
6. Southeast (SE) 

Avian Use of Proposed Wllld Farm Sites 
KJickital County, Washington B-10 

Appendix B. Bird Observation Data Variables to Be Collected 
and Codes to Use on Field Data Forms 

January 31, 1995 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

7. East (EA) 
8. Northeast (NE) 

B.20 Flight Path 

The flight path will be described in terms of the type of topographic features that are 
traversed during the course of avian flight. Codes to be used by the surveyor to record this 
information include: 

1. Flying parallel to ridge below ridgeline (PB) 
2. Flying parallel to ridge along ridgeline (P A) 
3. Flying parallel to ridge along ridgetop (PT) 
4. Crossing ridge (CR) 
5. Other Path Routes (OP). Refers the surveyor and reviewers to notes made in the 

comment section of the form. Also used when bird takes several flight paths. 

B.21 Flight Altitude 

Surveyors will observe two types of flight altitudes: the altitude at first observation 
and whether there is entrance into the critical altitude zone. 

B.21.1 Altitude at First Observation 

The surveyor will record a bird's altitude at first detection using the following 
categories of heights as measured in meters and feet: 

1. = at ground level or 0 meters (0 feet) 
2. = 0.1 to 7 meters (1 to 23 feet) 
3. = 8 to 30 meters (24 to 99 feet) 
4. = 31 to 45 meters (100 to 149 feet) 
5. = 46 to 61 meters (150 to 199 feet) 
6. = 62 to 91 meters (200 to 299 feet) 
7. = 92 meters or more (300 feet or more) 

Surveyors will calibrate their visual estimating ability by periodically viewing features 
of known height from various distances. Several meteorological and transmission towers in 
the area will be measured for height and used for such visual calibration. 
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B.21.2 Critical Altitude 

In addition, field surveyors will note whether at any time the observed bird(s) flew 
within the critical altitude of between 7.5 and 58 meters (25 and 190 feet). The point(s) at 
which they enter this zone will also be recorded to the quarter-section and described in the 
comments section. 

B.22 Habitat Traversed 

The surveyor will record the type of habitat that the observed bird traversed during 
the time of first detection within the established observation zone of 1 kilometer (0.62 mile). 
The types of habitat to be observed and recorded include: 

01. Open Grassland (OG). 

Areas dominated by grasses. 

02. Shrub Steppe (SS). 

Areas containing greater than 20% cover of shrubs, including sagebrush and 
rabbitbrush. 

03. Conservation Reserve Program Lands (CP). 

Lands containing planted perennial grasses, such as crested wheatgrass. 

04. Juniper/Grassland (JG). 

Areas containing dispersed juniper among a well established grass groundcover. 

05. Juniper/Rock (JR). 
Areas containing juniper dispersed among basalt outcrops or talus. 

06. Rock (RK). 

Areas dominated by basalt outcrops or talus. 

07. Oak (OK). 

Areas dominated by oak. 

08. Oak-Pine (OP). 

Areas containing a combination of oak and ponderosa pine. 
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09. Pine-Fir (PF). 

Areas containing a combination of ponderosa pine and Douglas-fir. 

10. Ponds and Livestock Watering Areas (OW). 

Includes small open water areas present in the northern portion of the study 
area. 

11. Cropland (CL). 

Areas under cultivation. 

12. Pasture (PS). 

Grass areas used as pasture in the northern portion of the study area. 

13. Developed Areas (DA). 

Areas containing houses, roads, stockyards, or other human developments. 

B.23 Audio Recordings of Behavioral Observations 

As time allows, field surveyors will augment field notes by using audio cassette 
recorders to verbally record observations of raptor flight behavior. In addition to behavior, 
observations such as color phase and other distinct features will be recorded. All recordings 
will be verbally tagged by date, time, and observation station location. These recorded notes 
will be transferred into written field notes or a word processing file not later than 1 week 
after the recording but will be transferred on the same day when possible. A note will be 
made on the field data form indicating whether such a narrative was recorded for a specific 
observation using the following codes: 

1. Audio Recording Made 
2. No Audio Recording 

B.24 Observation In or Out of Fixed Survey Radius 

For fixed point surveys only, the surveyor will record in the appropriate place on the 
field data form whether the avian observation occurs within or outside of the 1-kilometer 
(0.62-mile) observation zone. Codes include: 

1. Inside (I) 
2. Outside (0) 
3. Not applicable (N) 
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B.25 Comments Section 

This section will be used to record any additional information about the observations 
that cannot be coded under the above preestablished variables and codes. 
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OBSERVATION NO:. ___ _ DATE:. __________ TIME OF OBSER: ------

STATION NUMBER: ---- VISIT: n III SPECIES: ___________ _ 

Cln:k Ou Choice or FUJ 111 B/mtJ; For Each Category 

OBSERVATION IN OR OUT OF FIXED SURVEY RADIUS: l . lnaide 2. Outaide 3 .  Not applicable 

DURATION OF OBSERVATION IF WITIIIN FIXED POINT RADIUS: ___ aeconda / minutca (circk appropriau unit) 

SURVEY TYPE: 1 .  Fixed Point 2. TraDICCt 3 .  Breeding Survey 4. Incidental 

STUDY UNIT: 

TIME PERIOD: 1 .  Dawn (from I hour before sunrise to sunrise 2. Morning (sunrise to IOOOh) 3. Mid-day (lOOOh to 1400b) 
4. Afternoon (1400h to 1 800h) S. Evening (1800h to Sunset) 6. Dusk (Sunaet to 1 hour after aunaet) 7. Night (between dusk and 
dawn) 
TEMPERATURE (•F): _____ WIND SPEED (MPH): ---- WIND CONDITIONS: 1 .  Steady Wanda 2. Gully Wanda 

GROUND LEVEL WIND DIRECTION: 
1 .  North 2. Northwest 3. West 4. Southwest S. South 6. Southeast 7. East 8. Northeast 9. No measurable wind 

HIGH ALTITUDE WIND DIRECTION: 
1 .  North 2. Northwest 3 .  West 4. Southwest S. South 6. Southeast 7. East 8. Northeast 9. Unknown 

CLOUD COVER ("): VISIBILITY: 1 .  Clear 2. Fog PRECIPITATION: 1 .  Dry 2. Light Rain or Drizzle 3. Rain 
4. Other (refer to comment aection) --------------------------------

IDENTIFIABLE OR UNIDENTIFIABLE SPECIES 
0 1 .  Bald Eagle 02. Golden Eagle 03. Peregrine Falcon 04. Prairie Falcon OS. American kestrel 06. Merlin 07. Turkey Vulture 
08. Northern Goahawk 09. Cooper's Hawk 10. Shsrp-ahinned Hawk 1 1 .  Red-cailed Hawk 12. Rough-legged Hawk 
13.  Ferruginous Hawk 14. Swainson's Hawk IS. Burrowing Owl 16.  Long-billed Curlew 17. Loggerhead Shrike 1 8. Black Tem 
19. Weatem Sage Grouse 20. Waterfowl (specific species or species group identified in comments) 
21 . Weatem Blue Bird 22. Mountain Bluebird 23 .  Other Passerine (identified in Comments) 

24. Unidentifr.able Raptor (ldentifr.able as a falcon, hawk (including harrier), owl, or raven, but not certain which one it is. This will likely 
be used mostly for brief, long-distance sighting a). 
25. Unidentifr.able Hawk, Eagle, or Vulture (Identified as a raptor, but the surveyor knowa it ia not a raven). 
26. Unidentifr.able Hawk (Identified as a Buteo or accipiter hawk, but the surveyor ia not certain which one it is). 
27. Unidentified Eagle (Identified aa an eagle, but the surveyor cannot determined if it ia a bald or golden eagle). 
28. Unidentified Accipiter (Identified as an accipiter, but the surveyor is uncertain about what species it is). 
29. Unidentified Large Falcon (Identified as either a prairie falcon or peregrine falcon, but the surveyor is not certain which one it is). 
30. Unidentified Small Falcon (Identified as either an American kestrel or merlin, but the surveyor is not certain which one it is). 

NUMBER OF BIRDS OBSERVED:. ______ _ 

LOCATION OF ACTIVITY: T_ R _ s_ QUARTER SECTION: 1 .  NW 2. SW 3. SE 4. NE 

FLIGHT BEHAVIOR: 
1. Passing Through the Area 2. Courtship Flight/Pair Bonding 3. Foraging 4. Aggrcaaive Interaction 
S. Other Behavior (Refers the aurveyor and reviewers to the comment aection of the field data form for additional information 

FLIGHT PATTERN: 
1 .  Perched- if perched, choose OM ofthefoUowing: I .  telephone pole 2. transmission line tower 3 .  transmission line 4 .  fence 

S. tree 6. ground 7. rock outcrop 8. swimming 
2. Soaring (Circling flight, typically when a bird is using a thermal or an updraft). 
3. Flapping (Powered flight, used when most of the bird 's movement is powered by wing flaps, with little gliding). 
4. Slow Gliding (Used to describe a bird moving in a relatively straight line (aa opposed to circling) with wings in full or mostly full 
extension and the tail mostly fanned). 
S. Moderate Gliding (Used to describe when a bird is moving in a relatively straight line with wings partially extended (mterrnediate 
between slow and flexed gliding). 
6. Flexed Gliding (Used to describe a bird moving in a relatively straight line with wings mostly flexed, or tucked back, and tail mostly 
closed. Typically when a bird is using strong, turbulent updrafts or when it is foraging close to the ground). 

FLIGHT DIRECTION: I .  North 2. Northwest 3. West 4. Southwest S. South 6. Southeast 7. East 8. Northeast 



OBSERVATION NO: ___ _ DATE: ________ TIME OF OBSER: _____ _ 

FLIGHT PAm: 

1 .  Flying parallel to ridge below ridgelinc 2. Flying parallel to ridge along ridgelinc 3. Flying parallel to ridge along ridgetop 
4. Crossing Ridge S.  Other Path Routes. Refers the surveyor and reviewers to notes made in the comment section of the fonn. Also used 
when bird takes several flight paths. 

FLIGHT ALTITUDE AT FlRST OBSERVATION: 

1 .  = at ground level or 0 meters (0 feet) . 
2. = 0.1 to 7 meters (1 to 23 feet). 
3. = 8 to 30 meters (24 to 99 feet). 
4. = 31 to 45 meters (100 to 149 feet) 
S .  = 46 to 61 meters (ISO to 199 feet) 
6. = 62 to 9 1  meters (200 to 299 feet) 
7. = 92 meters or more (300 feet or more) 

CRITICAL ALTITUDE?: Yes No 
In addition, field surveyors will note whether at any time the observed bird(s) flew within the critical altitude of between 7 .S and 58 meters 
(25 and 190 feet). The point(s) at which they enter this zone will also be recorded to the quartcMOCtion and dcteribcd in the comments 
section. 

HABITAT TRAVERSED: 

The surveyor will record the type of habitat that the observed bird traversed during the time of flrll detection within the established 
observation zone of 1 lcilometer (0.62 mile). arck the appropritUe Mbilal: 
0 1 .  Open Grassland. Areas dominated by grasses. 
02. Shrub Steppe. Areas containing greater than 20 % cover of shrubs, including sagebrush and rabbitbrush. 
03. Conservation Reserve Program Lands. Lands containing planted perennial grasses, such as crcslcd whcatgrass. 
04. Juniper/Grassland. Areas containing dispersed juniper among a well established grua groundcover. 
05. Juniper/Rock. Areas containing juniper dispersed among basalt outcrops or talus. 
06. Rock. Areas dominated by basalt outcrops or talus. 
07. Oak. Areas dominated by oak. 
08. Oak-Pine. Areas containing a combination of oak and ponderosa pine. 
09. Pine-fir. Areas containing a combination of ponderosa pine and Douglaa-fir. 
10. Ponds and Livestock Watering Areas. Includes small open water areas present in the northern portion of the study area. 
1 1 .  Cropland. Areas under cultivation. 
12. Pasture. Grass areas used as pasture in the northern portion of the study area. 
13.  Developed Areas 
14. Water (e.g. Columbia River) 

AUDIO RECORDINGS OF BEHAVIORAL OBSERVATIONS: 1 .  Audio Recording Made 2. No Audio Recording 

OBSERVER (�: _______________________________________________________________ _ 

COMMENTS OR MAP, ETC: 
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Appendix D. Number of Sightings per Visit by Study Unit 
and Season 
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Mean Number of Western Blue Birds by Study Unit and Season 
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Mean Number of Waterfowl by Study Unit and Season 
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