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INTRODUCTION AND BACKGROUND 
 
Over the last decade, there has been a surge of interest in wind energy development in Oregon 
and Washington within the Columbia Plateau physiographic region (ecoregion). A central issue 
for wind power development is the potential for direct impacts to birds and bats through collision 
mortality and for indirect effects through habitat fragmentation or displacement of birds and 
other wildlife. Proposals for wind energy developments are commonly reviewed by natural 
resource agencies, private conservation groups, permitting authorities and other stakeholders. 
Frequently, baseline studies are conducted to estimate bird and bat abundance at proposed 
development sites for use in impact assessments and siting project features, followed by post-
construction monitoring studies to measure actual impacts from the wind-energy facility. As 
more wind energy developments are constructed within the Columbia Plateau Ecoregion, 
cumulative impacts from multiple wind-energy facilities have become a concern. 
 
With the possible exception of golden eagles (Aquila chrysaetos) at the Altamont Pass wind-
energy facility, California, where an estimated 40–70 golden eagles are killed each year (Hunt 
2002, Smallwood and Thelander 2004), no wind-energy facilities have been documented to 
cause population declines of any species. The purpose of this report is to estimate cumulative 
impacts associated with all existing, permitted, and currently proposed wind-energy facilities 
within the Columbia Plateau Ecoregion (CPE) of eastern Washington and Oregon. For the 
purpose of this analysis, we assumed that for cumulative impacts to occur, there must be a 
potential for a long-term reduction in the size of a population of birds or bats. When assessing 
the potential for cumulative impacts, it is necessary to first define the population potentially 
affected by wind energy development. Because birds and other animals do not recognize 
geopolitical boundaries, we have defined the affected population as those birds and bats of each 
species that breed, winter, or migrate through the CPE.  
  
 

ANALYSIS AREA AND WIND ENERGY PROJECTS 
 

As of mid–2008, 17 wind-energy facilities totaling 2464 MW were in operation in the CPE 
(Table 1), and an additional 30 wind-energy facilities are currently planned or being constructed 
within the CPE (Table 1). There are currently approximately 6665 MW of existing or proposed 
wind-energy facilities in the CPE. For the purpose of this analysis, we assumed that 6700 MW of 
wind power would be present in the CPE.  However, past experience indicates that not all 
permitted projects are built, so these figures likely overestimate what will actually be 
constructed. 
 
Most wind energy development in northern Oregon and southern Washington has been within 
the Columbia Plateau Level III Ecoregion (Thorson et al. 2003; Figure 1). The Columbia Plateau 
was historically characterized by open, arid shrub-steppe and grassland-steppe habitats. The 
current predominant land use of the Ecoregion is dryland agriculture, land enrolled in the 
Conservation Reserve Program (CRP), and rangeland (Figure 2). Precipitation through the region 
is 6 to 12 inches (about 15-30 centimeters) per year (Thorson et al. 2003). Surrounding 
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ecoregions are more mountainous, receive more precipitation, and are more forested than the 
Columbia Plateau.  
 
 

METHODS 
 
This report provides a broad, qualitative analysis using existing public information about existing 
and proposed wind-energy facilities in the region, estimated population sizes of birds in the CPE, 
results of fatality monitoring studies, and published literature to compile a cumulative impact 
analysis for bird and bat resources. The analysis relies heavily on existing information from 
studies in the CPE. Information about wind project proposals was gathered from a variety of 
sources such as federal and state agencies (e.g., Bonneville Power Administration (BPA), 
Oregon Energy Facility Siting Council (EFSC)), permitting agencies (e.g., Klickitat County, 
WA), non-profit renewable energy advocates (e.g. Renewable Northwest Project), wind energy 
developers, and other public sources such as internet resources. Basic information such as the 
proposed capacity and location of each wind-energy facility identified was gathered and 
summarized to the extent possible.  
 
The general approach to the cumulative effects analysis was to summarize results of fatality 
monitoring studies at operational wind-energy facilities within the CPE, and then use those 
results to estimate impacts for all constructed and proposed wind-energy facilities within the 
same ecoregion. Habitat and land use throughout the entire CPE are similar.  
 
This cumulative effects analysis relies heavily on data from 11 wind-energy facilities in the CPE 
where monitoring for fatalities has occurred. Most of the operating facilities have had or will 
have some sort of bird or casualty monitoring associated with them, and post-construction 
fatality monitoring data are available from 11 operational wind energy facilities in the CPE 
(Table 2). For each of the individual study areas from which fatality results are available, the 
predominant land use was a mosaic of agriculture, mainly dryland wheat farming, and grassland 
or shrub- steppe rangeland used for livestock grazing. In general, the region where future wind-
energy facilities are being planned is similar in vegetation types (Quigley and Arbelbeide 1997), 
although, for any given facility, the amount of each type varies. It is assumed for the analysis that 
results from the existing studies would be applicable to new proposed facilities. 
 
With the exception of the Condon, Oregon, wind-energy facility, where no scavenging or 
searcher efficiency trials were conducted to estimate total mortality, the data sets used in this 
report were collected using similar methods, where observed fatality rates, calculated from 
standardized carcass searches, were adjusted for searcher efficiency and carcass removal biases. 
The analysis operates under the assumption that the bird and bat communities are similar across 
all wind-energy facilities because of habitat and land use similarities throughout the ecoregion, 
and thus are applicable to proposed facilities in this same ecoregion. Details about results, 
methods, and estimates of potential bird and bat impacts from each individual wind-energy 
facility are available in the referenced facility reports.  
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Table 1. Wind power projects constructed or planned in the Columbia Plateau Ecoregion 
of Washington and Oregon. 

Project 

Max. 
Capacity 

(MW) Project Information Source 
Existing    
Combine Hills I 
(Umatilla Co., OR) 

41 http://www.rnp.org/News/pr_EurusCombineJun03.html 

Vansycle Ridge 
(Umatilla Co., OR) 

25 http://www.rnp.org/Projects/vansycle.html 

Stateline 
(Umatilla Co., OR) 

300 http://www.ppmenergy.com/cs_stateline.html 

Klondike I 
(Sherman Co., OR) 

24 http://www.rnp.org/Resources/Klondike%201%20pager.pdf 

Klondike II 
(Sherman Co., OR) 

75 http://www.portlandgeneral.com/about_pge/ 
current_issues/klondikeII/Default.asp?bhcp=1 

Condon 
(Gilliam Co., OR) 

50 http://www.efw.bpa.gov/environmental_services/ 
Document_Library/Condon_Wind/RODwMAP.pdf 

Leaning Juniper I 
(Gilliam Co., OR) 

104 http://www.efw.bpa.gov/environmental_services/ 
Document_Library/Arlington_PPM/ROD031105.pdf 

Nine Canyon I 
(Benton Co., WA) 

64 http://www.energy-northwest.com/downloads/ninecan.pdf 

Nine Canyon II  
(Benton Co., WA) 

16 http://www.energy-northwest.com/downloads/9Canyon.pdf 

Hopkins Ridge  
(Columbia Co., WA) 

157 http://www.rnp.org/News/pr_PSEHopkinsDec05.htm 
Adding 4 more towers according to Columbia Co. Planning 1/15/08 

White Creek/Last Mile 
(Klickitat Co., WA) 

206 Klickitat Co. Planning Dept. 

Big Horn  
(Klickitat Co., WA) 

250 http://www.efw.bpa.gov/environmental_services/ 
Document_Library/Big_Horn/BigHornROD03242005.pdf 

Hoctor Ridge 
(Klickitat Co., WA) 

60 Klickitat Co. Planning Dept. 

Marengo 
(Columbia Co., WA) 

140 http://www.pacificpower.net/Homepage/Homepage35750.html 

Wild Horse 
(Kittitas Co., WA) 

230 http://www.res-ltd.com/wind-farms/wf-wildhorse/htm 

Biglow Canyon  
(Sherman Co., OR) 

450 http://www.bpa.gov/corporate/pubs/ 
RODS/2006/RODKlondikeIIIBiglowCanyon.pdf 

Klondike III 
(Sherman Co., OR) 

272 http://egov.oregon.gov/ENERGY/SITING/docs/ 
KWPPublicFilingNotice.pdf 

   

Permitted/Proposed   
Marengo II 
(Columbia Co., WA) 

90 http://www.pacificpower.net/Homepage/Homepage35750.html 
Under construction Jan 2008 

Seven Mile Hill 
(Wasco Co., OR) 

50 http://www.oregon.gov/ENERGY/SITING/ 
review.shtml#Seven_Mile_Hill_Wind_Project 

Leaning Juniper II 
(Gilliam Co., OR) 

279 http://www.oregon.gov/ENERGY/SITING/ 
review.shtml#Leaning_Juniper_Wind_Power 

Arlington 
CEP/Rattlesnake Rd. 
(Gilliam Co., OR) 

104 http://www.bpa.gov/corporate/pubs/rods/2005/EFW/ 
Arlington-Wind-Interconnection-ROD-1-14-05.pdf 

Shepherds Flat 
(Gilliam & Morrow 
Co., OR) 

909 Data provided by BPA, Morrow County Planning Dept. 

Willow Creek  
(Morrow Co./Gilliam 
Co., OR) 

50 http://www.transmission.bpa.gov/PlanProj/Wind/willow.cfm 
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Project 

Max. 
Capacity 

(MW) Project Information Source 
Combine Hills II 
(Umatilla Co., OR) 

63 http://www.efw.bpa.gov/environmental_services/ 
Document_Library/Combine_Hills/Combine_Hills_Cx.pdf 

Windy Point 
(Klickitat Co., WA) 

242.5 Klickitat Co. Planning Dept. 

Windy Point II 
(Klickitat Co., WA) 

152.5 Klickitat Co. Planning Dept. 

Windy Flats 
(Klickitat Co., WA) 

190 Klickitat Co. Planning Dept. 

Goodnoe II 
(Klickitat Co., WA) 

34 Klickitat Co. Planning Dept. 

Juniper Canyon 
(Klickitat Co., WA) 

250 Klickitat Co. Planning Dept. 

Harvest 
(Klickitat Co., WA) 

100 Klickitat Co. Planning Dept. 

Linden Ranch 
(Klickitat Co., WA) 

58 Klickitat Co. Planning Dept. 

Miller Ranch 
(Klickitat Co., WA) 

98 Klickitat Co. Planning Dept. 

Imrie 
(Klickitat Co., WA) 

100 Klickitat Co. Planning Dept. 

Mariah 
(Klickitat Co., WA) 

16 Klickitat Co. Planning Dept. 

Nine Canyon III 
(Benton Co., WA) 

32 http://www.energy-northwest.com/news/2006/06_07.php 

Desert Claim 
(Kittitas Co., WA) 

180  

Kittitas Valley 
(Kittitas Co., WA) 

130  

Scenic Vista 
(Umatilla Co., OR) 

60-80 Umatilla County Planning Dept. 

Helix 
(Umatilla Co., OR) 

102 Iberdrola Renewables, Inc. 

Oregon Trail 
(Sherman Co., OR) 

10 Sherman County Planning Dept. 

Star Point 
(Sherman Co., OR) 

102.9 Iberdrola Renewables, Inc. 

Hay Canyon 
(Sherman Co., OR) 

<105 MW Sherman County Planning Dept. 

Golden Hills 
(Sherman Co., OR) 

400 Sherman County Planning Dept. 

Three Mile 
(Morrow Co., OR) 

15 Morrow County Planning Dept. 

Oregon Wind Farms, 
LLC 
(Morrow Co., OR) 

60 Morrow County Planning Dept. 

Pebble Springs (PPM) 
(Gilliam Co, OR) 

104 Gilliam Co. Planning 

Wheat Field Wind 
(AWP) 
(Gilliam Co, OR) 

104 Gilliam Co. Planning 

Totals ~6665  
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Table 2. Avian use estimates and avian fatality estimates for existing wind energy projects 
in the Columbia Plateau Ecoregion. 

Mean annual avian 
use (#/20-min 

survey) 
Mean annual mortality 

(#/MW/year)  

 
 

Project 

Raptors All birds Raptors All birds 
Nocturnal 
Migrants Source 

Combine Hills, OR 0.60 6.0 0 2.6 0.27 Young et al. 2005 

Klondike, I OR 0.47 17.5 0 0.9 0.35 Johnson et al. 2003a 

Klondike II, OR 0.47 17.5 0.11 3.1 2.11 
NWC and WEST, 
2007 

Vansycle, OR 0.41 13.1 0 1.0 0.32 Erickson et al. 2000 

Stateline, WA/OR 0.41 13.1 0.10 2.4 0.78 
Erickson et al. 2004, 
2007 

Hopkins Ridge, WA 0.64 8.7 0.14 1.2 0.46 Young et al. 2007 

Nine Canyon, WA 0.26 9.4 0.05 2.8 0.45 Erickson et al. 2003 

Wild Horse, WA 0.40 5.0 0.09 1.6 0.88 Erickson et al. 2008 

Bighorn I, WA 0.90 16.6 0.15 2.6 0.57 Kronner et al. 2008 

Leaning Juniper, OR 0.52 23.6 0.06 3.2 na Kronner et al. 2007 

Condon, OR 0.37 5.8 0.02a 0.05a NR 
Fishman Ecological 
Services 2003 

Mean 0.50 12.4 0.07 2.1 0.69  
a not adjusted for searcher efficiency or scavenger removal; study methods differed from other projects and were not 
as rigorous; therefore this estimate should be regarded as a minimum mortality estimate and it was not used in 
calculation of the mean values. 
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Table 3. Avian use estimates (# observed per 20 minutes per plot with 800-m radius 

viewshed) for Wind Resource Areas in the Columbia Plateau Ecoregion. 
Mean avian use  

Wind Resource Area 
 
Location Raptors All birds 

Hopkins Ridge Columbia Co., WA 0.64 8.7 
Nine Canyon Benton Co., WA 0.26 9.4 
Desert Claim Kittitas Co., WA 0.77 15.3 
Kittitas Valley Kittitas Co., WA 0.90 12 
Wild Horse Kittitas Co., WA 0.40 5 
Big Horn I Klickitat Co., WA 0.90 16.6 
White Creek Klickitat Co., WA 0.66 11.9 
Linden Ranch Klickitat Co., WA 1.64 11.1 
Hoctor Ridge Klickitat Co., WA 1.38 15.3 
Imrie  Klickitat Co., WA 0.70 19.2 
Windy Point Klickitat Co., WA 0.77 16.0 
Windy Flats Klickitat Co., WA 0.83 19.9 
Reardan Lincoln Co., WA 0.90 13 
Zintel Canyon Benton Co., WA 0.44 19 
Maiden Benton/Yakima Co., WA 0.38 11.6 
Combine Hills Umatilla Co., OR 0.60 6 
Klondike I & II Sherman Co., OR 0.47 17.5 
Biglow Sherman Co., OR 0.30 9.1 
Vansycle Umatilla Co., OR 0.41 13.1 
Elkhorn Union Co., OR 1.05 21.7 
Shepherd’s Ridge Morrow Co., OR 0.61 6.5 
Leaning Juniper Gilliam Co., OR 0.52 23.6 
Condon Gilliam Co., OR 0.37 5.8 
Stateline Walla Walla Co., WA/Umatilla Co., OR 0.41 13.1 
Mean 0.68 13.4 
Range 0.26 – 1.64 5 – 23.6 
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Table 4. Number and species composition of bird fatalities found at the existing Columbia 

Plateau Ecoregion wind energy projects. 

Species Number of
Fatalities 

Percent 
Composition 

horned lark 206 31.1 
golden-crowned kinglet 43 6.5 
ring-necked pheasant  37 5.6 
gray partridge 36 5.4 
American kestrel 22 3.3 
chukar 22 3.3 
western meadowlark 21 3.2 
unidentified passerine 19 2.9 
dark-eyed junco 18 2.7 
European starling 17 2.6 
white-crowned sparrow 17 2.6 
mourning dove 16 2.4 
red-tailed hawk 14 2.1 
ruby-crowned kinglet 9 1.4 
unidentified bird 9 1.4 
yellow-rumped warbler 9 1.4 
short-eared owl 7 1.1 
winter wren 7 1.1 
house wren 6 0.9 
unidentified kinglet 6 0.9 
black-billed magpie 5 0.8 
Brewer’s sparrow 5 0.8 
golden-crowned sparrow 5 0.8 
rock dove 5 0.8 
Townsend’s warbler 5 0.8 
unidentified sparrow 5 0.8 
American robin 4 0.6 
Canada goose 4 0.6 
common nighthawk 4 0.6 
ferruginous hawk 4 0.6 
northern flicker 4 0.6 
rock pigeon 4 0.6 
red-breasted nuthatch 3 0.5 
song sparrow 3 0.5 
Swainson's hawk 3 0.5 
white-throated swift 3 0.5 
Cassin’s vireo 2 0.3 
house finch 2 0.3 
Macgillivray's warbler 2 0.3 
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Species Number of
Fatalities 

Percent 
Composition 

mallard 2 0.3 
sage thrasher 2 0.3 
savannah sparrow 2 0.3 
vesper sparrow 2 0.3 
American coot 1 0.2 
American goldfinch 1 0.2 
American pipit 1 0.2 
barn owl 1 0.2 
black-throated sparrow 1 0.2 
brown-headed cowbird 1 0.2 
bufflehead 1 0.2 
chipping sparrow 1 0.2 
common raven 1 0.2 
Cooper’s hawk 1 0.2 
downy woodpecker 1 0.2 
grasshopper sparrow 1 0.2 
gray catbird 1 0.2 
great blue heron 1 0.2 
great horned owl 1 0.2 
hairy woodpecker 1 0.2 
house sparrow 1 0.2 
killdeer 1 0.2 
Lewis's woodpecker 1 0.2 
long-eared owl 1 0.2 
mountain bluebird 1 0.2 
northern harrier 1 0.2 
orange-crowned warbler 1 0.2 
red-shafted flicker 1 0.2 
red-winged blackbird 1 0.2 
rough-legged hawk 1 0.2 
sage sparrow 1 0.2 
spotted towhee 1 0.2 
Swainson's thrush 1 0.2 
Townsend’s solitaire 1 0.2 
unidentified accipiter 1 0.2 
unidentified empidonax 1 0.2 
unidentified partridge 1 0.2 
unidentified thrush 1 0.2 
varied thrush 1 0.2 
Vaux’s swift 1 0.2 
warbling vireo 1 0.2 
western grebe 1 0.2 
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Species Number of
Fatalities 

Percent 
Composition 

western kingbird 1 0.2 
western tanager 1 0.2 
Williamson’s sapsucker 1 0.2 
yellow warbler 1 0.2 
Totals (77 species) 663 100.0 
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Table 5. Percent composition of avian fatalities by species group for existing Columbia 
Plateau Ecoregion wind energy projects. 

Species Number of
Fatalities 

Percent 
Composition 

Passerines 461 69.5 
Upland gamebirds 96 14.5 
Raptors 57 8.6 
Doves/pigeons 21 3.2 
Waterbirds/waterfowl/shorebirds 11 1.7 
Other birdsa 17 2.6 
Totals  663 100 

a woodpeckers, nighthawks, swifts 
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Table 6. Summary of bat mortality at existing wind energy projects in the Columbia 
Plateau Ecoregion. 

Project Name [state] 
No. Bats 

/turbine/year 
Bats per 

MW1 
 

Reference 
Stateline [OR/WA] 0.95 1.44 Erickson et al. 2004, 2007 
Vansycle [OR] 0.74 1.12 Erickson et al. 2000 
Klondike [OR] 1.16 0.77 Johnson et al. 2003b 
Klondike II [OR] 0.63 0.41 NWC and WEST, Inc. 2007 
Hopkins Ridge [WA] 1.13 0.63 Young et al 2007 
Wild Horse [WA] 0.70 0.39 Erickson et al. 2008 
Nine Canyon [WA] 3.21 2.46 Erickson et al. 2001b 
Leaning Juniper [OR] 1.28 0.86 Kronner et al. 2007 
Big Horn I [WA] 2.85 1.90 Kronner et al. 2008 
Combine Hills [OR] 1.88 1.88 Young et al. 2005 

Average 1.46 1.18  
1 Most reports do not provide number per MW of energy produced so this number was calculated based on the 
mortality per turbine and capacity of turbines studied. 
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Table 7. Number and species composition of bat fatalities found at eight existing Columbia 
Plateau wind energy projects. 

Species Number of
Fatalities 

Percent 
Composition 

silver-haired bat 163 48.4 
hoary bat 152 45.1 
unidentified bat 9 2.7 
little brown bat 8 2.4 
big brown bat 5 1.5 
Totals (4 species) 337 100 
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Table 8. Seasonal timing of raptor fatalities at existing wind energy facilities in the 
Columbia Plateau. 

 
Season  

Wind Energy Project Spring Summer Fall Winter Overall 
Combine Hills, OR 0 0 0 0 0 
Klondike I, OR 0 0 0 0 0 
Klondike II, OR 0 1 1 0 2 
Vancycle, OR 0 0 0 0 0 
Stateline, WA/OR 3 8 6 1 18 
Hopkins Ridge, WA 1 3 1 1 6 
Nine Canyon, WA 1 0 0 0 1 
Wild Horse, WA 1 5 0 0 6 
Bighorn I, WA 4 5 2 5 16 
Leaning Juniper, OR 2 1 0 0 3 
Condon, OR 1 0 0 0 1 
Totals 13 26 10 7 57 
Percent 22.8 45.6 17.5 12.3 100 
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Figure 1. Location of existing and proposed wind energy facilities in the Columbia Plateau Ecoregion of southeastern 

Washington and northeastern Oregon. 
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Figure 2. Terrestrial vegetative communities within the Columbia Plateau Ecoregion. 


