
Survey Time: Start~/.sEnd I S3D
Intensive Nest Search Time: Start~ End=-

Temperature (*F): Begin~ End~
Survey Area/Project Area: SDS Crew: 1M! 6 Month: £ Day: ~,2009 Visit # .I
Period: ~l Fledgling Call(s) use~1 Wail I Begging Survey Year: 1st @ Nest Search: Y l@l(ifyes attach Search Form) Nest Found: Y/~if yes attach Nest Loc. Form)

Survey MethOd:(~castAcou~lntensive Search,or DawnAcoustical,Other: Cloud Cover: 1 = <5%: 2 = 5-20%:3 = 2140%: 4 = 41-60%: 5 = 61-80%: 6 = 81-100%

Wind Codes: 1 = Light air (>1mph), 2 = Light breeze (1-3 mph), 3 = Gentle breeze (4-7 mph), •• =Light Wind (8-12 mph), 5 =Wind (12-15 mph), 6 =Gusty (>15 mph)
Weather Codes (WC): CL = Clear, FG = Fog, PC = Partly Cloudy, OC = Overcast, DR = Drizzle, RN = Rain, SN = Snow Weather Intensity (WI): 1=light, 2=moderate, 3=heavy

Turnstone Environmental Consultants
Goshawk Survey Form

Page Lof L (including maps)

Sta. Time Wind Weather Cloud DtI.aion DtI.aion r s Contact Time Bearing Dlat Location UTMX UTMY
••••

DeliO Begin End •• CD Species Initial Final Town Range Sect NAD83-GPSdata onlyST# Code wc WI Cover Code loc.tlon IAzlmuth) (meters) 'I.
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Age: (A)dult, (F)ledgling, (N)estling, (U)nknown Sex: (M)ale, (F)emale, (U)nknown Oet. Code: (A)udio, (V)isual, (S)oth Oet. Location: (AT) station, (ST) between stations
II: number of goshawks or other raptor observed/detected Oet._IO: unique detection identifier: date and sequential det. # for the day, (061208-1; 061208-2, ect) Time: Military format.
Comments:

v



Survey Time: Start 011c) End __

Intensive Nest Search Time: Start - End-=--

Temperature (*F): Begin~ En~
Survey Area/Project Area: $/J S Crew: (j/ c.. t.:5 Month: (n Day: i:2..:1.... 2009 Visit # I
Period: estling Fledgling Call(s) Used. a I Wail I Begging Survey Year: 1st 8Nest Search: Y I@(ifyes attach Search Form) Nest Found: Y @ifyes attach Nest Loc. Form)

Survey Methodr:€:oadca;t'Aco,:s§j)lntensive Search,or DawnAcoustical,Other. Cloud Cover: 1 = <5%; 2 = 5-20%;3 = 2140%; 4 = 41~0%; 5 = 61.a0%; 6 = 81-100%

Turnstone Environmental Consultants
Goshawk Survey Form

Page Lof -'-- (including maps)

Wind Codes: 1 = Light air (>1mph), 2 = Light breeze (1-3 mph), 3 = Gentle breeze (4-7 mph), 4 =Light Wind (8-12 mph), 5 =Wind (12-15 mph), 6 =Gusty (>15 mph)
Weather Codes (WC): CL = Clear, FG = Fog, PC = Partly Cloudy, OC = Overcast, DR = Drizzle, RN = Rain, SN = Snow Weather Intensity (WI): 1=light, 2=moderate, 3=heavy

v

Sta. Time Wind Wuther Cloud DIIM:Iion DIIM:Iion (II ~ Contact Time Bearlna Dill Location UTMX UTMY- CD

DeliO ST# Begin End •• CD
Species Initial Final Town Range SectCode we WI Caver Code LOCItion IAzlmuthI (1IIIterI) 'I. NAD83-GPS data only
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Age: (A)dult, (F)ledgling, (N)estling, (U)nknown Sex: (M)ale, (F)emale, (U)nknown Det. Code: (A)udio, (V)isual, (B)oth Det. Location: (AT) station, (8T) between stations
#= number of goshawks or otlrer raptor observed/detected Det._ID: unique dete«!ion identifier; date and sequential det. # for the day, (061208-1, 061208-2;ect) Time: Military format.

Comments: NG~ fJt to",,~(..~
v



Survey Tim.: StartO'110Endl1iQ Turnstone Environmental Consultants Page.lot _ (includingmaps)
Int.nllv. NHt Starch Tim.: Sta~ End__ Goshawk Survey Form
T.mperatur. (*F): Begin (0'1' End~
Survey ArealProject Area: 511> Crew: -r-bG- Month: O~ Day: "2..., ,2009 Vl.lt • ....;r__

perlod:~ Fledgling CaU(I) u.td~ WailI Begging Survey Vear: 111C§ NHt Search:Y~f yesattachSearchForm) NHt Found: Y I~f yes attachNestlocoForm)

Survey Method BroadcastAcouslica IntensiveSearch.or DawnAcoustical.Other. Cloud Cover: 1 = <5%;2 = 5·20%;3 = 21-40%;4 = 41~%; 5 = 61-80%;6 = 81-100%

Wind Cod •• : 1 = light air (>lmph). 2 = light breeze (1-3 mph). 3 = Gentle breeze (4-7 mph). 4 =light Wind (8-12 mph). 5 =Wind (12-15 mph), 6 =Gusty (>15 mph)
Weather Codes (WC): CL = Clear. FG = Fog. PC = Partly Cloudy. OC = Overcast. DR = Drizzle. RN = Rain. SN = Snow Weather Intensity (WI): i-light, 2-moderate, 3-heavy

SUi. Tim. WInd WNllltr Cloud ~ 0eIIdI0II I' f Contact Time Barlna DItt Location UTMX UTMV•
Del ID STI Begin End Code we WI c- Code I.ocItIan Spec," Initial Final IADmuIIII (""""I Town Range Sect Y. NAD83-GPS dataonly
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Age: (A)dult. (F)ledgting, (N)estting. (U)nknown Sex: (M)ale, (F)emale. (U)nknown Del Code: (A)udio, (V)isual, (B)oth Del Location: (AT) station, (BT) between stations
fa number of goshawks or other raptor observed/detected Del_ID: unique detection identifier; date and sequential del. #I for the day, (061208-1, 061208-2, ect) Time: Military formal.
Comments:



SurveyTime: StartL2lL.2End~o
Intensive NestSearchTime: Start - End--=-
Temperature(*F):Begi~ End..&-
Survey Area/Project Area: 'S.. 0.5 Crew: 0 U3 Month: G Day: 3.cL. 2009 Visit # -.;.1__
PeriO~ I Fledgling Call(s)Used~ WailI Begging SurveyYear: 151 €:Nest Search:Y~it yesattachSearchForm) NestFound:Y~it yesattachNestLoc.Form)

Survey Method~ IntensiveSearch,or DawnAcoustical,Other. Cloud Cover: 1 = <5%; 2 = 5-20%;3 = 2140%; 4 = 41.00%;5= 61.a0%;6 = 81-100%

Wind Codes: 1 = Light air (>lmph), 2 = Light breeze (1-3 mph), 3 = Gentle breeze (4-7 mph), 4 =Light Wind (8-12 mph), 5 =Wind (12-15 mph), 6 =Gusty (>15 mph)
Weather Codes (WC): CL = Clear, FG = Fog, PC = Partly Cloudy, OC = Overcast, DR = Drizzle, RN = Rain, SN = Snow Weather Intensity (WI): 1=light. 2=moderate. 3=heavy

Turnstone Environmental Consultants
Goshawk Survey Form

PageLot.L (includingmaps)

Sta. Time Wind Weather Cloud Dttection Dttection

=
,. Contact Time Bearing Dill location UTMX UTMY••• ca

Bealn End
CD

Species Initial Final TownDeliO ST# Code we WI Cover Code lOCltion (AzImuth) (meterI) Range Sect '!. NAD83-GPS data onlv
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Age: (A)dult, (F)ledgling, (N)estling, (U)nknown Sex: (M)ale, (F)emale, (U)nknown Del. Code: (A)udio, (V)isual, (B)oth Del. Location: (AT) station, (an between stations
tI= number of goshawks or other raptor observed/detected Det._ID: unique detection identifier; date and sequential del. # for the day, (061208-1, 061208-2, ect) Time: Military format.
Comments:

tJf, 'l fJO to"," ~c.~
v



Survey Time: Start07/() End~

Intensive Nest Search Time: Start __ End __

Temperature (*F): BeginS'S"" End __

Survey ArealProjectArea: SDS Crew: ~ Month: Q~ Day:~. 2009 Visil#---I _

perio~ Fledgling Call (I) USedB Wail I Begging Survey Year: 1518 Nest Search: Y ®if yes attach Search Form) Nest Found: Y ~if yes attach Nest Loc, Form)

Survey MethodG::roadca~ Acous~ntensive Search,or DawnAcoustical,Other. Cloud Cover: 1 = <5%; 2 = 5-20%;3 = 21-40%; 4 = 41-60%; 5 = 6HIO%; 6 = 81-100%

Wind Codes: 1 = Light air (>1mph), 2 = Light breeze (1-3 mph), 3 = Gentle breeze (4-7 mph), 4 =Light Wind (8-12 mph), 5 =Wind (12-15 mph), 6 =Gusty (>15 mph)
Weather Codes (WC): CL = Clear, FG = Fog, PC = Partly Cloudy, OC = Overcast, DR = Drizzle, RN = Rain, SN = Snow Weather Intensity (WI): 1=light. z=rnoderate, 3=heavy

Turnstone Environmental Consultants
Goshawk Survey Form

Page ...Lof 1... (including maps)

Sta, Time Wind WNiher Cloud o.t.c:Iion o.t.dion f :. Contact Time Bearing Dill location UTMX UTMY•• CQ

DeliO ST. Begin End •• CD Species Initial Final (Azlmuthl (met",1 Town Range SectCode we WI Cover Code LOCIIIon 'I. NAD83-GPS data only
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Age: (A)dult, (F)ledgling, (N)estling, (U)nknown Sex: (M)ale, (F)emale, (U)nknown Det. Code: (A)udio, (V)isual, (B)oth Det. Location: (AT) station, (BT) between stations
••• number of goshawks or other raptor observed/detected Oet._ID: unique detection identifier; date and sequential del. # for the day, (061208-1, 061208-2, ect) Time: Military formal.
Comments:



Turnstone Environmental Consultants
Goshawk Survey Form

Page -Lot -L (includingmaps)SurveyTime: Start.llf.S: End.itA.L5
Intenslv. NIIt SurchT~j Start.....::.- End-=-
Temperlture (tf): Begin End-2Q
Survey Area1Project Are.: 5 D S Crew: we.. L3 Month: l DIY: ~ ~ Vlalt" d
Period: NesUing ~ CIU(.) Used:Alarm ~Survey Year: 111 (fJ) NtIt Surch:Y ~ yes attach Search Form) Nest Found:Y ®if yes attach Nest Loc. Form)

SurveyMlthod~t ~ntansNe Seardl, orDawnAooustical,Other: CloudCover: t ::<5%; 2:: 5-20%; 3 :: 21-40%; 4:: 41-60%; 5:: 61-80%; I:: 81-100%

WInd Codes: 1 = Light air (>tmph), 2 E Light breeze (1-3 mph), 3 = Gentle breeze (4-7 mph), <II =Light Wind (8-12 mph), 5 =Wind (12-15 mph), 6 -GUlty (>15 mph)
Waather Codes (WC): CL = Clear, FG = Fog, PC •• Partly Cloudy, OC •• Overcast, OR = Drizzle, RN = Rain, 8N II: Snow Weather Intensity (WI): 1-light, 2-moderate, 3-heavy

Sta. Time WInd WIIIIIIr Cloud DIIIctIoII DIIIctIoII r f ContIct TIme a.tna DIll l.ocItion UTMX UTMY•
Del 10 ST. Bealn End Code we WI eov. Code l.OCIIioft SPICiII Initial Final IAIimuIIII lmetlnl Town Ranat Sect % NAD83-GPS data onlv
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Age: (A)duH, (F)ledgling, (N)estling, (U)nknown Sax: (M)ale, (F)emale, (U)nknown Del Coda: (A)udio, (V)isual, (B)oth oat LOCIItlon: (AT) station, (BT) between Itations
fa number of goshawkl or other raptor observed/detected Del_ID: unique detection identifier; date and sequential del. , for the day, (061208-1, 061208-2, act) Time: Military format.
Commants:



Survey Time: ~ End.J]Qi
1nttnIIv. HIlt 8tMch Time: ~ Enct-_
Ttmptt'IItIn rF): Begin...b.E.... End~
SurveyAreaIProjectArea: &Ps Crew:J.~C'>~o$ Month: J Day:~ __ VI.,t" 2-

Ptt1od: Nading ~C.II(.) UHd: Alarm ~ SUrvey Yilt': 1- ®NtIt Starch: Y A'Hlifyes attach Search Form) NtIt Found:Y Ultif yes attach Nest lac. Form)

Survey Mtthod~A~lntenslveSeerc:h,orDIWI\AcousIIcII,OIIer. Cloud Cover: 1=<5%; 20:'5-20%;3=21~; 4a41c60%; S"81.wt.; 1=81·100%

Wind Codes: 1 •• light air (>1mph), 2 - light breeze (1-3 mph), 3· Gentle breeze (4-7 mph), 4 -light Wind (8-12 mph) •• -Wind (12-15 mph). IS-GUlty (>15 mph)
W•••••••. Codes (We): CL "" Clear. FG •• Fog. PC - Partly Cloudy. OC •• Oven:Ilt. DR •• Driule, RN •• RaIn. 'SN - Snow W•••••••. ,ntensIty (WI): 1-tlght. z-moderate. 3aheavy

Turnstone Envlronm ntal Con ultants
Goshawk Survey Form

Page..Lof .L, (includingmaps)

8tl.TImt WIIId •••• CIIIIId •••• ••• • r f ContIct TIIIIt •••••• DIll LocItIon UTMX UTMY
DIlJD ST. Beatn End Code we WI Ceww Code leaIIoII ••••• Inltlll FIMI CAIIIIIIIIIIII •••••• 1 Town. Renae Stet % NAD83-<WS da(a only

(;.\1.'- 1151.1 17.(» Lj PL , 2. lJ('
r~\'\O 1':l..'tO \'t't.l I.j ~r \ 2-

Ir_\~\ I'Z.~O " :t.., "1 'Pc. \ '2..

G\1..\ ~\c:.. \~'2.? 4 ,;>" \ 2-

&\'L'; .~3C> \!.~1 \4 ~<.. , '2..

(, \!9 ,~'\9 \!.s& '-i ?(, 2.. 2
r,;.\1.I.. ,400 1'"\0\ Y V(. 2.. 1.

••\'t" i \41lt H'2..\ 4 ~c.. 'l.. 'L

1•• \7.R \441 1"'<;'"1 4 ~ 'l. Il.

c..\'!o I~\ \t;()' lj K 2- Il.

Cr\1.11 IICi'-\. IS2\ 4 ~ ~ '2

(~(!,~ 1,C,29 '~3t. '-I vc '1.. 'l.

("",..1 .<;45 ISSZ. Lf ec 1- '2..

(;.\?,f" 1C,5<.. 1'-02. I.j f<. IJ,. 'Z..

G-\'!IO I~' Ih!l; ."1 Pc:. 12. ~
& \\?-. It;2\..\ 1t,3\ 4 ~c. I) 2..

&\\<} ,t39 Ib'i' 4 Pc. IJ. 'l.

&\'1..'\ J{,&.t& 11.5"\ 4 fc. '1. 1 ,-;'
<,.,1..-:r,. I{,50' 1'10'" 'i ~c.. '2. z; !Vr-

Age: CA)dult. CFIIedgUng. (N)eltling. (U)nknown Sex: (Mlale. (F)emlle. (U)nknown Det. Code: (AJudIo. (V)ilual. (8)oth Det. Location: (AT) atatIon.. (ST) between ltations
•• number of goshawks or other raptor observed/detected Det._ID: unique detection identifier; date and sequential det" for the day. (081208-1. 081208-2. ect) TIme: Military format,
Commenta:

fJ~"/ tJO CoV\~<Kv



Turnstone Environmental Consultants
Goshawk Survey Form

PageLot L (indudingmaps)Survey Tim.: Start2lZ5 EndM5
Intenslv. Hilt Stardt Tim.: S~ End-=-
Ttmptrlturt (*F): Beginli End_
SurveyArea/ProjectArea: Crew: PLA Month:;Z DIY: fa-.~ V'.'t" :J
Period: Nestling~ CIII(s) UIId: Alarm alii Begging Survey Year. 1- (iiJ Hilt Seardt: YkflJt yesattach SearchForm) Nnt Found: YcOt yes attachNestLoc.Form)

Survey Mtth .8IOadcast . Intensive Search,orDawnAcoustical, Other. Cloud Cover: t = <5%; 2 = 5-20%;3 = 21~%; 4 =41~%; 5=61~; '=81·100%

Wind Codes: 1 •• Light air (>1mph), 2 z:: Light breeze (1-3 mph), 3 = Gentle breeze (4-7 mph), 4 =Light Wind (8-12 mph). 5 =Wind (12-15 mph), 6 -Gusty (>15 mph)
WNther Codes (WC): CL = Clear, FG = Fog, PC •• Partly Cloudy, OC = Overcast, DR = Drizzle, RN z:: Rain, 8N •• Snow Weather Intensity (WI): 1-light. 2-moderate. 3-heavy

StI. Time WInd w.... Cloud DeIIdIoII.,....,. if f
Del ID rS-y-.+---'Bea=lln~=En-d-+=CocIe=-t""':::WC=r=-Wl-t-=Cowtr==-+=CocIe='-+-l.ocIaon=~ • SJItCiH

ContIct TIme BIIItna DIll loc:ItIon UTU UTMY

Initial Final (AzimuIII1 IJMtInI Town Ringe Sect % NA083-GPSdata onlv

Gil.3I//2:J/ JJ;}'? d .tr_ I;; ...v
v bll6Aer-I,' .:JA:. I;J V

~~/ IJ/C?5::., LJt1/ :JPc. \ t ur,

C;/./ J.J$) J:JS? d 11'c. I 2.

Age: (A)dult, (F)ledgling, (N)estling, (U)nknown Sex: (M)ale, (F)emale, (U)nknown Del Code: (A)udio, (Y)lsual, (B)oth Del Location: (AT) station, (BT) between stations
•• number of goshawks or other raptor observed/detected Det._ID: unique detection identifier; date and sequential del .• for the day, (061208-1, 061208-2, ect) nme: Military format.
Comments:



Survey 11 : Start.c:ul. End.l3..ZJ.
IntIntIv. NtIt Starch Time: StarL...:.-- End_-_
TtmpII'Iture (*1=):BegIn..!iL End.1.L
Survey AreaIProject ANa: St§ ).,)"'~~utJ4 't&&r Crew: 1't0'1$? Month: 1 DIY: ~ __ V,.,t "_2. _
Ptriod: Nestling ~ CaU(I) Used: Alarm Wail ~ Survey Yur: 1- ~ NtIt 8tIrch: Y~(if yes attach Search Form) MIlt Found:Y ®if yes attach Nest Loc. Form)

Survey Mllhod:~ A~1ntansive Seardl. or DawnAoouIticeI.Oller. Cloud Cover: t = <5%; 2" ·5-20%;3 = 21-40%; 4" UM%; 5" 61~%; ••• 81-100%

Wind Codes: 1 •• Light elf (>1mph). 2· light breeze (1-3 mph). 3· Gentle breeze (4-7 mph) ••• -light Wind (8-12 mph).a-Wind (12-15 mph). 8 -Gulty (>15 mph)
WHiher Codes (Wet: CL = Cleer. FG •• Fog. PC • Pertly Cloudy. OC c: Overc:elt. DR • Drizzle. RN •• ReIn. 8N - Snow WNther Im.nslty (WI): 1a1lght. z-moderete. 3-heeVV

Turnstone Environmental Con ultants
Goahawk Survey Form

Page..Lot _\ (indudingmaps)

StI_ TImt WIld •••• CIOIICI •••• u.cIIII • r f ContId TIllIe IIIIIIM DIll LocItIon UTMX UTMY
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EXECUTIVE SUMMARY 
 
In August 2007 Western EcoSystems Technology, Inc. initiated surveys designed to assess bat 
use within the proposed Saddleback Wind Energy Project, Skamania County, Washington. 
Passive AnaBat® II echolocation detectors were used to perform acoustic surveys for bats from 
August 20 through October 21, 2007. Three survey stations were established in the study area 
and each Anabat surveyed continuously during the night time hours over the study period.  
 
The objective of the acoustic bat surveys was to estimate the seasonal and spatial use of the study 
area by bats. Two Anabat echolocation detectors were used to periodically monitor bat use at the 
study during the period August 20 - October 21, 2007. A total of 348 bat passes were recorded 
during 45 detector nights. Just over half (55%) of the calls were < 35 kHz in frequency (e.g., big 
brown bat, hoary bat), and the remaining calls were > 35 kHz (e.g., Myotis bat species). Species 
identification was only possible for the hoary bat, which made up 5% of all passes. Activity 
levels for bat passes peaked in late August/early September. Activity levels for hoary bats were 
highest in mid-September, suggesting this species migrates through the study area at this time of 
year. However, equipment failures prevented data collection between September 17 and October 
14, so bat activity during this period is unknown.  
 
The mean number of bat passes per detector per night was compared to existing data at five 
wind-energy facilities where both bat activity and mortality levels have been measured. The level 
of bat activity documented at the Saddleback Wind Resource Area was higher than that at wind-
energy facilities in Minnesota and Wyoming, where reported bat mortalities are low, but was 
much lower than at facilities in the eastern US, where reported bat mortality is highest. Based on 
the available data it is likely that some bat mortality will occur in the study area, but the 
mortality is not expected to be as high as other facilities, and most casualties may occur late-
August to mid-September, during likely migration periods. Assuming that a relationship between 
bat activity and bat mortality exists, and that it extends to the western US, the rate of bat 
mortality at the Saddleback Wind Resource Area would likely be greater than the 2.2 bat 
fatalities/turbine/year reported at the wind-energy facility at Buffalo Ridge, Minnesota, and 
would likely be much lower than the 20.8 fatalities/turbine/year reported at the facility at Buffalo 
Mountain, Tennessee.  
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INTRODUCTION  
 
SDS Lumber Company is proposing to develop a wind-energy facility, the Saddleback Wind 
Energy Project (SWRA), in Skamania County, Washington (Figure 1). SDS Lumber requested 
Western EcoSystems Technology, Inc. (WEST) to develop and implement a standardized 
protocol for baseline studies of bat use in the project area for the purpose of estimating the 
impacts of the wind-energy facility on bats, and to assist with siting turbines to minimize impacts 
to bats. The protocol for the baseline study is similar to protocols used at other wind-energy 
facilities in the US. The protocol has been developed based on WEST’s experience studying 
wildlife and wind turbines at projects throughout the US and included passive AnaBat® II  
(Anabat) ultrasonic detectors sampling from fixed stations to quantify bat use in the study area.  
 
The purpose of this report is to summarize and describe the results of Anabat surveys during the 
fall of 2007, and to bring any items of biological interest, such as changes in seasonal bat use, to 
the attention of SDS Lumber. The scope of the surveys for bats included only acoustic bat 
surveys at fixed stations.  
 
 
STUDY AREA 
 
The proposed project area is in southeast Skamania County, approximately four miles northwest 
of White Salmon, Washington (Figure 1). The specific project area is just north of Underwood 
Mountain and includes Sections 5, 6, 7, and 8, Township 3N, Range 10E. The project area 
consists of hilltops, dominated by coniferous forests with some clearcuts, and linear clearings 
associated with powerline rights-of-way. Elevation of the project area ranges from approximately 
1,700 – 2,400 feet (ft; 518 – 732 meters (m)) above sea level.. 
 
 
METHODS 
 
The objective of the acoustic bat surveys was to estimate the seasonal and spatial use of the 
SWRA by bats. Bats were surveyed using AnaBat® II ultrasonic detectors coupled with Zero 
Crossing Analysis Interface Modules (ZCAIM; Titley Electronics Pty Ltd., NSW, Australia). Bat 
detectors are widely used to index and compare habitat use by bats. The use of bat detectors for 
calculating an index to bat impacts has been used at several wind-energy facilities (Kunz et al. 
2007a), and is a primary and economically feasible bat risk assessment tool (Arnett 2007). Bat 
activity was surveyed using two detectors from August 20 to October 21, 2007, a period 
corresponding to likely fall bat migration at this site.  
 
Detectors were placed at two locations (Figure 1). The detector at the north location was placed 
on the ground at the base of a meteorological tower on August 20, but on September 7 was 
elevated on the tower at a height of approximately 130 ft (40 m). The detector at the south 
location was placed on the ground on September 7, and remained there for the duration of the 
study. It was placed just outside the project area, but in an area representative of the project area 
in terms of habitat and topography. 
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Anabat detectors record bat echolocation calls with a broadband microphone. The echolocation 
sounds are then translated into frequencies audible to humans by dividing the frequencies by a 
predetermined ratio. A division ratio of eight was used for the study. Bat echolocation detectors 
also detect other ultrasonic sounds made by insects, raindrops hitting vegetation, and other 
sources. A sensitivity level of six was used to reduce interference from these other sources of 
ultrasonic noise. The calls were recorded via the ZCAIM, which uses a CompactFlash memory 
card with large storage capacity. The Anabat detectors were placed inside weather-tight 
containers (plastic tubs for ground units, a polypropylene dry bag for the elevated unit) with a 
hole cut in the side of the container for the microphone to extend through. Microphones were 
encased in PVC tubing with drain holes that curved vertically outside the container to minimize 
the potential for water damage due to weather. Anabat units situated on the ground were raised 
approximately 3 ft (1 m) to minimize echo interference and to elevate the unit above vegetation. 
The elevated Anabat unit was raised approximately 130 ft (40 m) up the meteorological tower 
using a pulley system. All units were programmed to turn on approximately ½ hour before sunset 
and turn off approximately ½ hour after sunrise each night. 
 
Incoming echolocation calls were digitally processed by the detector and passed to the ZCAIM 
for further processing and data storage. Each series of echolocation calls was saved to a file on a 
high-capacity CompacFlash card, and these files were then transferred to a computer for 
analysis. Computer software was used to view digital “sonograms” of the echolocation calls 
showing change in frequency over time. During analysis, these frequency versus time displays 
were used to separate bat calls from other types of ultrasonic noise (e.g. wind, rain, insects, etc.) 
and to assign calls to a high- or low-frequency group.  
 
The units of activity were number of bat passes (Hayes 1997). The absolute abundance of bats 
within a study area cannot be determined through acoustic sampling, and bat pass data represent 
levels of bat activity rather than numbers of individuals. A pass was defined as a continuous 
series of two or more call notes produced by an individual bat, with no pauses between call notes 
of more than one second (White and Gehrt 2001; Gannon et al. 2003). In this report, the terms 
bat pass and bat call are used interchangeably. The number of bat passes was determined by 
downloading the data files to a computer and tallying the number of echolocation passes 
recorded. Total number of passes was corrected for effort by dividing by the number of detector 
nights. Bat passes were classified as either high-frequency calls (≥ 35 kHz), which are generally 
given by small bats (e.g. Myotis spp. and western red bat (Lasiurus blossevillii)), or low-
frequency (< 35 kHz), which are generally given by larger bats (e.g. Townsend’s big-eared bat 
(Corynorhinus townsendii), and hoary bat (Lasiurus cinereus)). Data determined to be noise 
(produced by a source other than a bat) or call notes that did not meet the pre-specified criteria to 
be termed a pass were removed from the analysis. To establish which species may have produced 
the high- and low-frequency calls recorded, a list of species expected to occur in the study area 
was compiled from range maps (Harvey et al. 1999; BCI website). 
 
The total number of bat passes per detector night was used as an index for bat use at the SWRA. 
Bat pass data represent levels of bat activity, rather than the numbers of individuals present, 
because individuals cannot be differentiated by their calls. Bat activity was summarized by 
location and by weekly and nightly intervals from August 20 to October 21, 2007. To predict 
potential for bat mortality (i.e. low, moderate, high), the mean number of bat passes per detector 
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night across locations (i.e., the mean of ratios) was compared to existing data from wind-energy 
facilities where both bat activity and mortality levels have been measured. 
 
 
RESULTS 
 
Bat activity was monitored at three sampling locations on a total of 63 nights during the period 
August 20 – October 21, 2007. Equipment failures compromised data collection for the northern 
unit between September 17 and October 14, and for the southern unit between September 17 and 
October 21. Anabat units were operable for 24% of the sampling period, recording 348 bat 
passes on 45 detector-nights (Table 1). Averaging bat passes per detector-night across locations 
gave a mean of 7.91 bat passes per detector-night.  
 
Spatial Variation  
 
Bat activity was similar between the ground Anabat units in the north (mean = 11.67 ± 2.0 bat 
passes per detector-night) and south (mean = 9.60 ± 4.1; Figure 2a) locations. At both locations, 
the number of high-frequency (HF) bat passes per detector-night was approximately one and a 
half times greater than the number of low-frequency (LF) passes. Bat activity was much lower at 
the north elevated location (mean = 2.47 ± 1.1), and LF bat passes greatly outnumbered HF bat 
passes. Patterns of nightly activity were similar among detector locations (Figure 2b), although 
data from the north ground detector were not collected concurrently with data from the other two 
detectors, making direct comparisons difficult. 
 
Seasonal Variation 
 
From the start of the acoustic bat surveys on August 20, bat activity increased to a peak on 
September 1, and then decreased through September 13, 2007 (Figure 3). Bat detectors were 
largely inoperable past September 17, preventing detection of bats for the entire duration of the 
study, except for a one-week period at the end of the study for the north elevated station, during 
which no bats were detected. Patterns of activity for HF and LF bats were congruent with the 
overall trend (Figure 4a), with the number of HF bat passes per detector-night peaking between 
August 30 and September 1 (26% of all HF passes), and LF bat activity at its highest on 
September 6 and 9 (29% of all LF passes; Figure 4b).  
 
Species Composition 
 
Species identification for specific bat passes was possible for the hoary bat; therefore, passes by 
this species could be separated from passes by all other low-frequency bats. Hoary bats 
comprised 5.7% of the total passes detected within the SWRA (20 of 348 bat passes; Table 1). 
Most passes by hoary bats occurred at the south location (mean = 1.2 ± 0.7 passes per detector-
night), with several being detected at the north elevated location (mean = 0.2 ± 0.1) as well. No 
hoary bat passes were detected at the north ground location. Activity for hoary bats was highest 
on September 9 (44% of total hoary passes; Figure 5). 
 
 



 Saddleback Anabat Survey Report 
 

 
Western EcoSystems Technology, Inc. 4 February 14, 2008 

DISCUSSION 
 
Potential Impacts 
 
Assessing the potential impacts of wind energy development to bats at the SWRA is complicated 
by our current lack of understanding of why bats collide with wind turbines (Kunz et al. 2007b), 
combined with the inherent difficulties of monitoring elusive, night-flying animals (O’Shea et al. 
2003). To date, monitoring studies of wind-energy facilities suggest that a) migratory tree-
roosting species (eastern red bat (Lasiurus borealis), hoary bat, and silver-haired bat 
(Lasionycteris noctivagans)) comprise almost 75% of reported bats killed (Kunz et al. 2007b); b) 
the majority of collisions occur during the post-breeding or fall migration season (roughly 
August and September; Gruver 2002; Johnson et al. 2003); and c) the highest reported fatalities 
occur at wind facilities located along forested ridge tops in the eastern US (Kunz et al. 2007b), 
although recent studies report relatively high fatalities as well in agricultural regions of Iowa 
(Jain 2005) and Alberta, Canada (Baerwald 2006).  
 
Some studies at wind-energy facilities have recorded both pre-construction Anabat detections per 
night and bat mortality once the facility is operational (Table 2). The number of bat calls per 
night as determined from bat detectors shows a rough correlation with bat mortality, but may be 
misleading because effort, timing of sampling, species recorded, and detector settings 
(equipment and locations) varies among studies (Kunz et al. 2007b). The best available estimate 
of mortality levels at a proposed wind-energy facility involves the evaluation of on-site acoustic 
bat data, in terms of activity levels, seasonal variation, and species composition, and the 
topographic features of the project area. 
 
Activity 
 
Bat activity at the SWRA (mean = 7.91 bat passes per detector-night; Table 1) was relatively 
high compared to that observed at wind-energy facilities in Minnesota and Wyoming, where bat 
collision mortality was low, but it was much lower than activity recorded at facilities in West 
Virginia and Tennessee, where bat mortality rates were high (Table 2). Based on the presumed 
relationship between pre-construction bat activity and post-construction fatalities, we expect bat 
mortality rates at the SWRA to be greater than the 2.2 bat fatalities/turbine/year reported at 
Buffalo Ridge, Minnesota, but much lower than the 20.8 fatalities/turbine/year reported at 
Buffalo Mountain, Tennessee.  
 
Seasonal Variation 
 

The number of bat calls detected per night at the SWRA peaked in late-August/early-September. 
Activity by hoary bats appeared to peak in mid-September, suggesting that migration of this 
species through the area occurs at this time of year. However, given the lack of Anabat coverage 
between September 17 and October 14, it is unknown whether bat activity would continue to 
abate, or whether subsequent pulses of activity were missed. The absence of bat calls from the 
detector at the north elevated station between October 15 and 21 suggests that bat activity is low 
at this time of year. Fatality studies of bats at wind-energy facilities in the US have shown a peak 
in mortality in August and September, and generally lower mortality earlier in the summer 
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(Johnson 2005). While survey efforts vary among different studies, the studies that combine 
Anabat surveys and fatality surveys show a general association between the timing of increased 
bat call rates and timing of mortality, with both call rates and mortality peaking during the fall 
(Kunz et al. 2007b). Based on the available data, it is expected that bat mortality at the SWRA 
will be highest in late August/early September, with an undetermined potential for mortality in 
late September/early October. 
  
Species Composition 
 
Of the fourteen species of bat likely to occur in the study area, five are known fatalities at wind-
energy facilities (Table 3). Acoustic bat surveys were unable to determine bat species present in 
the study area (except for hoary bat), but they were able to distinguish high-frequency from low-
frequency species. Bat passes at the SWRA were fairly evenly distributed between high- and 
low-frequency species. Fifty-five percent of passes were by high-frequency bats, suggesting 
higher relative abundance of species such as western red bat and Myotis species. High-frequency 
species were detected more often than low-frequency species at the ground stations, whereas the 
reverse was true at the north elevated station. This pattern may reflect different foraging 
strategies among species. Many of the low-frequency species likely to be present at the SWRA 
(e.g., hoary bat, silver-haired bat, and big brown bat (Eptesicus fuscus)) tend to forage at higher 
altitudes than most high-frequency species, due to their wing morphology and echolocation call 
structure (Norberg and Rayner 1987). Hoary bats made up 10% of all low-frequency passes at 
the SWRA, and were most active in mid-September, suggesting fall migration through the area.  
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Table 1. Results of bat acoustic surveys conducted at SWRA, August 20 – October 21, 

2007. 

Anabat 
Location 

# of 
HF Bat 
Passes 

# of 
LF Bat 
Passes* 

# of Hoary 
Bat Passes 

Total Bat 
Passes 

Detector- 
Nights 

Bat 
Passes/ 
Night 

North ground 126 84 0 210 18 11.67 
North elevated 4 38 4 42 17 2.47 
South ground 60 36 16 96 10 9.60 
Total 126 239 66 348 45 7.91 
*Passes by hoary bats are included in low-frequency numbers 
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Table 2. Wind-energy facilities in the US with both pre-construction Anabat sampling data 

and post-construction mortality data for bat species (adapted from Kunz et al. 
2007b). 

Wind-Energy Facility 
Activity 

(#/Detector Night) 
Mortality 

(Bats/Turbine/Year) Reference 

Saddleback, WA 7.91  This study 

Foote Creek Rim, WY  2.2 1.3 Gruver 2002 

Buffalo Ridge, MN 2.1 2.2 Johnson et al 2004 

Buffalo Mountain, TN 23.7 20.8 Fiedler 2004 

Top of Iowa, IA  34.9 10.2 Koford et al. 2005  

Mountaineer, WV  38.3 38.0 Arnett et al. 2005  
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Table 3. Bat species determined from range-maps (Harvey et al. 1999; BCI website) as 

likely to occur within the SWRA, sorted by call frequency. 
High-Frequency (≥ 35 kHz) Low Frequency (< 35 kHz) 
western red bat† Lasiurus blossevillii pallid bat Antrozous pallidus 

California bat Myotis californicus Townsend’s big-
eared bat Corynorhinus townsendii 

western small-footed 
bat Myotis ciliolabrum big brown bat† Eptesicus fuscus 

western long-eared bat Myotis evotis hoary bat*† Lasiurus cinereus 

Keen’s bat Myotis keenii silver-haired 
bat*† 

Lasionycteris 
noctivagans 

little brown bat† Myotis lucifugus   
fringed bat Myotis thysanodes   
long-legged bat Myotis volans   
Yuma bat Myotis yumanensis   
*long-distance migrant; †species known to have been killed at wind-energy facilities 
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Figure 1. Study area map showing project area and Anabat sampling stations at the 

SWRA.  
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Figure 2a. Number of bat passes per detector-night by location at the SWRA. 
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Figure 2b. Number of nightly bat passes, grouped by Anabat location, at the SWRA.  
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Figure 3. Number of bat passes and noise files detected per detector–night, presented 
nightly, at the SWRA. 
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Figure 4a. Weekly activity by high- and low-frequency bats at the SWRA. (Equipment 
failures prevented data collection between September 17 and October 14, 2007.) 
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Figure 4b. Nightly activity by high- and low-frequency bats at the SWRA. (Equipment 
failures prevented data collection between September 17 and October 14, 2007.) 
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Figure 5. Number of passes per detector–night by hoary bats, presented nightly, at the 
SWRA. (Equipment failures prevented data collection between September 17 and 
October 14, 2007.) 
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EXECUTIVE SUMMARY 
 
Western EcoSystems Technology, Inc. initiated surveys in July 2008 designed to assess bat use 
within the proposed Saddleback Wind Resource Area, Skamania County, Washington. Acoustic 
surveys for bats using Anabat® SD-1 ultrasonic detectors at four fixed stations were conducted 
from July 3 to October 7, 2008. The objective of the acoustic bat surveys was to estimate the 
seasonal and spatial use of the study area by bats. A total of 56,595 bat passes were recorded 
during 97 detector nights. Averaging bat passes per detector-night across locations, we detected a 
mean of 148.34 bat passes per detector-night across all stations. 
 
Three stations were placed in upland areas typical of those likely to contain wind turbines.  Data 
from these three detectors were used to assess risk of bat collision mortality.  A fourth detector 
was placed adjacent to a pond in the local area to assess levels bat activity and composition of 
primarily breeding bats in the project area.   
 
At the three upland stations, over 65% of the calls were <35 kHz in frequency (e.g., big brown 
bat, silver-haired bat, hoary bat), and the remaining calls were >35 kHz (e.g., Myotis bat species). 
Species identification was only possible for the hoary bat, which made up 6.0% of all passes at 
the upland stations. At the wetland station (SB2), 69.7% of all passes were >35 kHz and hoary 
bats composed 2.0% of all recorded bat passes. Activity levels for bat passes both the upland 
stations and wetland station peaked in July and early August. Activity levels for hoary bats were 
highest in July, suggesting the project area is used more for breeding by this species than as a 
migration corridor.  
   
The mean number of bat passes per detector per night was compared to existing data at five 
wind-energy facilities where both bat activity and mortality levels have been measured. The level 
of bat activity documented at the Saddleback Wind Resource Area was considerably higher than 
that at wind facilities in Minnesota and Wyoming, where reported bat mortalities are low, and 
was also higher than at facilities in the eastern US, where reported bat mortality is highest.   
 
Although high bat activity levels were recorded at the Saddleback Wind Resource Area, the 
available evidence indicates that these data do not necessarily imply that bat fatality levels will 
be high.  Numerous factors, including the timing of the activity, differences in call rates among 
the various habitats, and composition of the bat calls suggest that bat mortality may be lower 
than indicated by the high bat activity recorded.  No data on bat mortality levels associated with 
wind energy developments in western coniferous forests are available to help predict risk to bats 
at the Saddleback Wind Resource Area.  Bat fatality patterns may differ from those in open 
habitats as well as in eastern deciduous forests. 
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INTRODUCTION  
 
SDS Lumber Company is proposing to develop a wind-energy facility in Skamania County, 
Washington. SDS Lumber requested Western EcoSystems Technology, Inc. (WEST) to develop 
and implement a standardized protocol for baseline studies of bat use in the project area for the 
purpose of estimating the impacts of the wind-energy facility on bats, and to assist with siting 
turbines to minimize impacts to bats. The protocol for the baseline study is similar to protocols 
used at other wind-energy facilities in the United States. The protocol has been developed based 
on WEST’s experience studying wildlife and wind turbines at projects throughout the US and 
included passive acoustic sampling using Anabat bat detectors at fixed stations to quantify bat 
use in the study area.  
 
STUDY AREA 
 
The proposed project area is in southeast Skamania County approximately four miles northwest 
of White Salmon, Washington (Figure 1). The specific project area is just north of Underwood 
Mountain and includes Sections 5, 6, 7, & 8, Township 3N, Range 10E. The project area consists 
of hilltops dominated by coniferous forests with some clearcuts and linear clearings associated 
with powerline rights-of-way. Elevation of the project area ranges from approximately 1700′ – 
2400′. 
 
 
METHODS 
 
Bat Acoustic Surveys 
 
The objective of the bat use surveys was to estimate the seasonal and spatial use of the SWRA by 
bats. Bats were surveyed using Anabat® SD-1 bat detectors (Titley Electronics Pty Ltd., NSW, 
Australia). Bat detectors are a recommended method to index and compare habitat use by bats. 
The use of bat detectors for calculating an index to bat impacts has been used at several wind-
energy facilities (Kunz et al. 2007a), and is a primary and economically feasible bat risk 
assessment tool (Arnett 2007). Bat activity was surveyed using four detectors from July 3 to 
October 7, 2008, a period corresponding to summer breeding and fall bat migration at this site. 
Detectors were placed at four locations (Figure 1).   
 
One detector (SB2) was placed at a wetland in the project area to assess activity levels and 
composition of local, breeding bats in the project area.  This is a standard practice for evaluating 
local bat use of a project area when bat concentration areas such as wetlands or ponds are 
present.  These data were not, however, used to assess risk to bats of collision mortality.  The 
other three detectors were placed in upland areas typical of proposed turbine locations in the 
project area.  One of these detectors (SB3) was placed at a linear clearing created for a road 
through coniferous forest, and the other two (SB1 and SB4 ) were placed within clear cuts in the 
project area.   
 
Anabat detectors record bat echolocation calls with a broadband microphone. The echolocation 
sounds are then translated into frequencies audible to humans by dividing the frequencies by a 
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predetermined ratio. A division ratio of 16 was used for the study. Bat echolocation detectors 
also detect other ultrasonic sounds made by insects, raindrops hitting vegetation, and other 
sources. A sensitivity level of six was used to reduce interference from these other sources of 
ultrasonic noise. Calls were recorded to a compact flash memory card with large storage 
capacity. The Anabat detectors were placed inside plastic weather-tight containers with a hole 
cut in the side of the container for the microphone to extend through. Microphones were encased 
in PVC tubing with drain holes that curved skyward at 45 degrees outside the container to 
minimize the potential for water damage due to rain. Containers were raised approximately 1 m 
off the ground to minimize echo interference and lift the unit above vegetation. All units were 
programmed to turn on each night approximately one half-hour before sunset and to turn off 
approximately one half-hour after sunrise. 
 
Statistical Analysis 
 
Bat Acoustic Surveys 
The units of activity were number of bat passes (Hayes, 1997). A pass was defined as a 
continuous series of less than or equal to two call notes produced by an individual bat with no 
pauses between call notes of less than one second (White and Gehrt 2001, Gannon et al. 2003). 
In this report, the terms bat pass and bat call are used interchangeably. The number of bat passes 
was determined by downloading the data files to a computer and tallying the number of 
echolocation passes recorded. Total number of passes was corrected for effort by dividing by the 
number of detector nights. Bat calls were classified as either high-frequency calls (≥ 35 kHz) that 
are generally given by small bats (e.g. Myotis spp.) or low-frequency calls (< 35 kHz) that are 
generally given by larger bats (e.g. silver-haired bat [Lasionycteris noctivagans], big brown bat 
[Eptesicus fuscus], hoary bat [Lasiurus cinereus]). Data determined to be noise (produced by a 
source other than a bat) or call notes that did not meet the pre-specified criteria to be termed a 
pass were removed from the analysis. To establish which species may have produced the high- 
and low-frequency calls recorded, a list of species expected to occur in the study area was 
compiled from range maps (Table 1; Harvey et al. 1999, BCI website). 
 
The total number of bat passes per detector night was used as an index of bat use in the SWRA. 
Bat pass data represented levels of bat activity rather than the numbers of individuals present 
because individuals could not be differentiated by their calls. To predict potential for bat 
mortality (i.e. low, moderate, high), the mean number of bat passes per detector night (averaged 
across those monitoring stations placed in upland habitats) was compared to existing data from 
wind-energy facilities where both bat activity and mortality levels have been measured. 
 
 
RESULTS 
 
Bat Acoustic Surveys 
 
For the combined upland locations, bat activity was monitored at three sampling locations over a 
total of 97 nights during the period July 3 to October 7, 2008. Anabat units were operable for 
95.5% of the sampling period (Figure 2), recording 39,326 bat passes on 278 detector-nights 
(Table 2). Bat activity at the wetland location (SB2) was also monitored for a total of 97 nights 
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during the period of July 3 to October7, 2008. This unit was operable for 100% of the sample 
period (Figure 3), recording 17,269 bat passes on 97 detector nights (Table 3). Averaging bat 
passes per detector-night across the upland locations (SB1, SB3, and SB4), we detected a mean 
of 138.44 bat passes per detector-night.  The wetland station (SB2) recorded an average of 
178.03 bat passes per detector-night.  
 
Spatial Variation  
 
Bat activity varied among upland Anabat units SB1, SB3 and SB4 in the SWRA (mean = 138.44 
bat passes per detector-night; Figures 1, 4). A total of 80.7% of all bat passes (mean = 327.25 bat 
passes per detector-night) was recorded at station SB3, located along a linear clearing in a 
forested situation, while activity recorded at stations SB1 and SB4, located in clear cuts, 
comprised only 19.1% of all bat passes (mean = 14.30 and 73.76, respectively). AnaBat wetland 
station SB2 recorded a mean of 178.03 bat passes per detector-night (Figures 1, 5).  
 
Temporal Variation 
Bat activity was highest at the three upland stations throughout the months of July and August, 
with peak activity occurring between July 10 and July 16 (Figure 6). The greatest activity on a 
single night occurred on August 4 (1,445 passes). After the third week of August, activity 
dropped off to much lower levels and remained low for the duration of the study period. 
Temporal patterns were largely consistent among stations SB3 (road clearing) and SB4 (clear-
cut), although SB3 recorded much greater levels of bat activity (Figure 6). The level of bat 
activity at station SB1 (clear-cut) was relatively consistent across the entire study period. Bat 
activity at wetland station SB2 was highest during the month of July (Figure 7), with an activity 
peak on July 5.  Bat activity from July 3 through mid-August (mean = 218.6/detector night) was 
over four times higher than activity from mid-August through October 7 (mean = 52.3; Figures 
10 and 11). 
 
 
Species Composition 
At the combined upland stations, passes by low-frequency bats (LF; 67.0%) outnumbered passes 
by high-frequency bats (HF; 33.0%). The proportion of HF and LF bat passes was similar among 
Anabat stations (Figure 8). At wetland station SB2, passes by HF bats (69.7%) outnumbered 
passes by LF bats (30.3%; Figure 9).   
 
Species identification for specific passes was possible only for the hoary bat; therefore, passes by 
this species could be separated from passes by other low-frequency bats. Hoary bats comprised 
6.0% of total passes detected at the combined upland points, and use among the three stations 
was similar (Figure 12).  Hoary bats comprised 2.0% of total bat passes at the wetland station 
SB2 (Figure 13).  Patterns of hoary bat activity were similar to other bats, with most bat passes 
occurring in July and early August (Figures 14 and 15).  
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DISCUSSION 
 
Potential Impacts 
 
Assessing the potential impacts of wind energy development to bats at the SWRA is complicated 
by our current lack of understanding of why bats die at wind turbines (Kunz et al. 2007b; 
Baerwald et al. 2008), combined with the inherent difficulties of monitoring elusive, night-flying 
animals (O’Shea et al. 2003). To date, monitoring studies of wind projects suggest that a) 
migratory tree-roosting species (eastern red, hoary, and silver-haired bats) comprise almost 75% 
of reported bats killed, b) the majority of fatalities occur during the post-breeding or fall 
migration season (roughly August and September), and c) the highest reported fatalities occur at 
wind facilities located along forested ridge tops in the eastern US (Arnett et al. 2008, Gruver 
2002, Johnson et al. 2003, Kunz et al. 2007b), although recent studies in agricultural regions of 
Iowa and Alberta, Canada, report relatively high fatalities as well (Jain 2005, Baerwald 2006).  
 
Some studies of wind projects have recorded both Anabat detections per night and bat mortality 
(Tables 4 and 5). The number of bat calls per night as determined from bat detectors shows a 
rough correlation with bat mortality, but may be misleading because effort, timing of sampling, 
species recorded, and detector settings (equipment and locations) varies among studies (Kunz et 
al. 2007b). Thus, our best available estimate of mortality levels at a proposed wind project 
involves evaluation of our on-site bat acoustic data in terms of activity levels, seasonal variation, 
species composition, and topographic features of the project area. 
 
Activity 
Bat activity within the SWRA (mean = 138.4 bat passes per detector-night at combined upland 
points, 178.0 at the wetland site) was very high compared to that observed at facilities in 
Minnesota and Wyoming, where bat mortality was low, and it was higher than activity recorded 
at sites in West Virginia and Tennessee, where bat mortality rates were high (Tables 4 and 5). 
Thus, based solely on the presumed relationship between pre-construction bat activity and post-
construction fatalities, bat mortality rates at SWRA may be higher than many other wind 
resource areas in the U.S.   
 
Spatial Variation 
The proposed wind-energy facility is not located near any large, known bat colonies or other 
features that are likely to attract large numbers of bats. The nearest known bat hibernaculum is 
near Trout Lake, located nearly 20 miles north of the SWRA (B. Weiler, WDFW, pers. 
commun.). The SWRA also does not contain unique topographic features that may funnel 
migrating bats.  The highest bat mortality rates documented at wind energy facilities have been 
on forested ridgetops in the eastern US. However, the relatively large numbers of bat fatalities 
recently reported in northern Iowa (Jain 2005) and southwestern Alberta (Baerwald 2006) 
indicate that an open landscape is also no guarantee of low mortality.   
 
Activity was relatively high at stations SD2 and SD3 compared to other stations, accounting for 
the majority of the calls recorded during this study. Station SD2 was located adjacent to a 
wetland, which likely attracts bats for drinking and foraging opportunities.  Station SD3 was 
located in a road clearing through coniferous forest.  The linear clearing is likely used as a travel 



Saddleback Anabat Survey Report 
 

 
Western EcoSystems Technology, Inc. 8 January 29, 2009 

corridor by local bats in the project area.  Bat activity was much lower at the two stations placed 
within clear cuts.    
 
Temporal Variation 
The number of bat calls detected per night at the SWRA was highest during July and early 
August, with activity peaks between July 10 and July 16. Activity in July and early August likely 
reflects use of the SWRA by local bats during the reproductive season, when pups are being 
weaned and foraging rates are high. Activity beyond mid-August likely represents movement of 
migrating bats through the area. Activity by hoary bats was also substantially higher in July, and 
dropped off significantly beginning in early August.  After August 31, activity for all bats was 
very low relative to earlier dates, indicating that most bats had left the area for winter 
hibernacula or warmer climates.  This suggests higher use of the project area by resident 
populations of hoary bats as well as other bats, rather than bats migrating through the area.  
Based on these data, it does not appear that migratory bats are concentrating in the project area.   
 
Fatality studies of bats at wind projects in the US have shown a peak in mortality in August and 
September and generally lower mortality earlier in the summer (Johnson 2005; Arnett et al. 
2008). While the survey effort varies among the different studies, the studies that combine 
Anabat surveys and fatality surveys show a general association between the timing of increased 
bat call rates and timing of mortality, with both call rates and mortality peaking during the fall 
(Kunz et al. 2007b). The highest use of the SWRA occurred in July and early August, prior to the 
time that most bat mortality occurs at wind resource areas in the Pacific Northwest as well as 
throughout the US.   
 
Species Composition 
Of the fourteen species of bat likely to occur in the study area, three are known fatalities at wind-
energy facilities (Table 1). Acoustic bat surveys were unable to determine bat species present in 
the study area (except for hoary bats), but they were able to distinguish high frequency from low-
frequency species. Roughly 65% percent of passes at the combined upland stations were by low-
frequency bats, suggesting higher relative abundance of species such as hoary bat, silver-haired 
bat, or big brown bat, while nearly 70% of bat passes at the wetland station were by high-
frequency bats, suggesting a higher relative abundance of species such as Myotis spp.  
 
 
CONCLUSIONS 
 
Although the data collected during this study indicate relatively high use of the project area by 
bats, bat activity at the SWRA is not uniquely high among wind resource areas.  During a recent 
Anabat echolocation study conducted at the proposed Grayland Wind Resource Area in Pacific 
County, Washington during the period August 26 – September 12, 2008, a mean of 219.8 bat 
passes were recorded per detector night (McGraw et al. 2008).  At a proposed wind energy 
facility at Maple Ridge, New York, Reynolds (2004) recorded an average of approximately 165 
bat passes per detector night from late June through early July.  The Grayland wind energy 
project has not been constructed, so post-construction fatality estimates are not available.  Bat 
mortality at the Maple Ridge, New York project was estimated at 11.23/MW/year (Jain et al. 
2008), much lower than the pre-construction bat activity levels would suggest.  The highest bat 
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mortality recorded at a wind energy facility in North America was at Mountaineer, West 
Virginia, where it averaged 38 bats/turbine/year.  Pre-construction bat activity levels at 
Mountaineer as determined by Anabat sampling averaged 38.3 bat passes per detector night.  
These data suggest that high bat activity levels as determined by Anabat sampling may not 
necessarily equate to high bat mortality levels. 
 
There are several other factors to suggest that even though bat activity is relatively high at the 
SWRA, this does not necessarily equate to high risk of bat mortality at the site.  No turbines will 
be constructed near wetlands or ponds, and the cleared corridors along turbine strings will not 
resemble the narrow road path through the timber that also had high bat activity levels. Bat 
activity levels recorded at clear cuts in the project area were the lowest, averaging 14.3 and 73.8 
bat passes/detector-night at these two locations.  These areas most closely resemble what the 
habitat adjacent to turbines will resemble, because vegetation removal would occur in forested 
areas where the proposed roadway and turbine alignment is planned.  The cleared area would 
extend 50 feet in all directions from each turbine.  From a distance of 50 feet to 150 feet from the 
base of the turbines, tree heights will be limited to 15 feet above the elevation of the base of the 
turbine.  Areas where trees are permanently removed would be replanted with native grasses and 
low-growing shrubs, and would therefore resemble habitat at existing clear cuts in the project 
area.   
 
A substantial proportion of the bat calls recorded at the SWRA were made by high frequency 
species, including 33% of passes at the upland stations and 69.7% of passes at the wetland 
station.  Although some of these calls may have been made by western red bat (Lasiurus 
blossevillii), most of these calls were likely made by Myotis species.  Myotis species are rarely 
killed at wind energy facilities.  At numerous wind resource areas throughout the US, these 
species have comprised from 0-13.5% of the fatalities, except at one site each in Iowa and 
Canada, where little brown bats (Myotis lucifugus) made up nearly 25% of the fatalities (Arnett 
et al. 2008).  Myotis species are rarely found at other projects in the Pacific Northwest.  Of 337 
bat fatalities collected at existing wind-energy facilities in eastern Oregon and Washington, 320 
(95.8%) were low frequency species, including 152 hoary bats, 163 silver-haired bats, and five 
big brown bats.  Only one species that emits high frequency calls, the little brown bat, has been 
found as a turbine fatality in the Pacific Northwest, and the eight little brown bats found 
comprised only 2.4% of the fatalities (Johnson and Erickson 2008).  These data indicate that 
Myotis bats are much less susceptible to turbine collisions than species that emit low frequency 
calls, which are primarily the foliage roosting long-distance migrants (i.e., hoary bat and silver-
haired bat).   
 
Another important factor to take into consideration is the timing of bat activity recorded at the 
SWRA.  Bat activity from early July through mid-August 2008 was over four times higher than 
activity from mid-August through early October.  Bat activity was also monitored at three 
sampling locations in the SWRA during the period August 20 – October 21, 2007 (Solick et al. 
2008). Anabat units recorded 348 bat passes on 45 detector-nights, resulting in a mean of 7.91 
bat passes per detector-night.  Both of these stations were located in upland habitats 
characteristic of proposed turbine locations.  These data support the conclusion that bat activity 
in the SWRA is low from mid August through October.  Therefore, much lower activity levels 
were documented during the time frame that most bat mortality occurs at wind energy facilities 
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in the Pacific Northwest, where the peak mortality levels occur from mid-August through 
September.  This time period corresponds with fall migration of the tree bats and dispersal from 
summer breeding areas to hibernacula for the other species.  Bat mortality at wind energy 
projects throughout the US during the breeding season has been low, as only 4.1% of the 
fatalities have occurred between May 15 and July 15 (Johnson 2005).  At several wind farms 
studied, low mortality has been documented during the breeding season even though relatively 
large bat populations were present in the area (Fiedler 2004, Gruver 2002, Howe et al. 2002, 
Johnson et al. 2004, Schmidt et al. 2003).   These data suggest that high bat activity levels during 
the breeding season do not equate to high bat fatality rates. 
 
Although high bat activity levels were recorded at the SWRA, the available evidence indicates 
that these data do not necessarily imply that bat fatality levels will be high.  Numerous factors, 
including the timing of the activity, differences in call rates among the various habitats, and 
species composition of the bat calls suggest that bat mortality may be lower than indicated by the 
high bat activity recorded.  No data on bat mortality levels associated with wind energy 
developments in western coniferous forests are available to help predict risk to bats at the 
SWRA.  Bat fatality patterns may differ from those in open habitats as well as in eastern 
deciduous forests.     
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Table 1. Bat species determined from range-maps (Harvey et al. 1999; BCI website) as 

likely to occur within the SWRA, sorted by call frequency. 
High-frequency (≥ 35 kHz) Low-frequency (< 35 kHz) 

western red bat Lasiurus blossevillii big brown bat† Eptesicus fuscus 
western long-eared 
bat Myotis evotis silver-haired bat*† Lasionycteris noctivagans 

long-legged bat Myotis volans hoary bat*† Lasiurus cinereus 
little brown bat† Myotis lucifugus pallid bat  Antrozous pallidus 

western pipistrelle 
Parastrellus 

hesperus 
Townsend's big-
eared bat Corynorhinus townsendii 

Yuma myotis Myotis yumanensis fringed myotis** Myotis thysanodes 
western small-footed 
bat** Myotis ciliolabrum   

California bat Myotis californicus   
*long-distance migrant 
†species known to have been killed at wind-energy facilities 
**species distribution on the edge or just outside project area 
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Table 2. Results of bat acoustic surveys conducted at SWRA, July 3, 2008 - October 7, 2008. 

AnaBat 
Location 

# of HF Bat 
Passes 

# of LF 
Bat Passes

# of 
Hoary Bat 

Passes* 
Total Bat 

Passes 
Detector- 

Nights 
Bat Passes/ 

Night 

SB1 677 710 31 1,387 97 14.30 
SB3 12,273 19,470 1,856 31,743 97 327.25 
SB4 23 6,173 489 6,196 84 73.76 

Total 12,973 26,353 2,376 39,326 278 138.44 

*Data for hoary bat passes is included in LF bat passes 
 
 

Table 3. Results of bat acoustic surveys conducted at SWRA, July 3, 2008 - October 7, 2008. 

AnaBat 
Location 

# of HF Bat 
Passes 

# of LF 
Bat Passes

# of 
Hoary Bat 

Passes* 
Total Bat 

Passes 
Detector- 

Nights 
Bat Passes/ 

Night 

SB2 12,030 5,239 338 17,269 97 178.03 

Total 12,030 5,239 338 17,269 97 178.03 

*Data for hoary bat passes is included in LF bat passes 
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Table 4. Wind-energy facilities in the U.S. with both pre-construction AnaBat 
sampling data and post-construction mortality data for bat species (adapted 
from Kunz et al. 2007b). 

Activity Mortality 
Wind-Energy 
Facility 

(#/detector 
night) (bats/turbine/year) Reference 

Saddleback, WA 
(upland stations) 138.4  

 
This study 

Foote Creek Rim, WY  2.2 1.3 Gruver 2002 
Buffalo Ridge, MN 2.1 2.2 Johnson et al 2004 
Buffalo Mountain, TN 23.7 20.8 Fiedler 2004 
Top of Iowa, IA  34.9 10.2 Jain 2005  
Mountaineer, WV  38.3 38 Arnett et al. 2005  
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Figure 1. Anabat sampling locations at the Saddleback Wind Resource Area. 
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Figure 2. Number of Anabat detectors (n = 3) at the Saddleback Wind Resource Area 
operating during each night of the study period July 3 – October 7, 2008. 
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Figure 3. Number of Anabat detectors at wetland station SB2, operating during each night 
of the study period July 3 – October 7, 2008. 
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Figure 4. Number of bat passes per detector-night at upland Anabat locations at the 
Saddleback  Wind Resource Area for the study period July 3 – October 7, 2008. 
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Figure 5. Number of bat passes per detector-night at Anabat wetland location SB2 for the 
study period July 3 – October 7, 2008. 
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Figure 6. Number of nightly bat passes by station for the study period July 3 – October 7, 
2008.  
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Figure 7. Number of nightly bat passes at wetland station SB2 for the study period July 3 – 
October 7, 2008.  
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Figure 8. Nightly activity by high-frequency (HF) and low-frequency (LF) bats at upland 
stations at the Saddleback Wind Resource Area for the study period July 3 – 
October 7, 2008.  
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Figure 9. Nightly activity by high-frequency (HF) and low-frequency (LF) bats at wetland 
station SB2 for the study period July 3 – October 7, 2008.  
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Figure 10. Weekly activity by high-frequency (HF) and low-frequency (LF) bats at upland 
stations for the study period July 3 – October 7, 2008.  
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Figure 11. Weekly activity by high-frequency (HF) and low-frequency (LF) bats at wetland 
station SB2 for the study period July 3 – October 7, 2008.  
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Figure 12. Number of passes per detector–night by hoary bats at upland Anabat stations at 
the Saddleback Wind Resource Area, for the study period July 3 – October 7, 2008.  
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Figure 13. Number of passes per detector–night by hoary bats at Anabat wetland station 
SB2 for the study period July 3 – October 7, 2008.  
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Figure 14. Number of passes per detector–night by hoary bats at upland stations at the 
Saddleback Wind Resource Area, presented nightly for the study period July 3 – 
October 7, 2008. 
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Figure 15. Number of passes per detector–night by hoary bats at wetland station SB2, 
presented nightly for the study period July 3 – October 7, 2008. 
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EXECUTIVE SUMMARY 
 
Western EcoSystems Technology, Inc. initiated surveys in June 2009 designed to assess bat use 
within the proposed Whistling Ridge Wind Resource Area, Skamania County, Washington. 
Acoustic surveys for bats using Anabat™ SD1 ultrasonic detectors at three fixed paired (ground 
and elevated) stations were conducted from June 4 to October 25, 2009. The objective of the 
acoustic bat surveys was to estimate the seasonal and spatial use of the Whistling Ridge Wind 
Resource Area by bats. Anabat units recorded 6,805 bat passes during 770 detector nights. 
Averaging bat passes per detector-night across locations, a mean of 8.09 bat passes per detector-
night was recorded. 
 
The majority (71.6%) of the calls were less than 35 kilohertz in frequency (e.g., big brown bat, 
silver-haired bat, hoary bat), and the remaining calls were greater than 35 kilohertz (e.g., Myotis 
bat species). Species identification was only possible for the hoary bat, which made up 5.9% of 
all passes. Activity levels for bat passes peaked in early July, and again in mid-August. Activity 
levels for hoary bats were highest in mid-August, suggesting this species migrates through the 
Whistling Ridge Wind Resource Area at this time of year.  
 
The mean number of bat passes per detector per night was compared to existing data from six 
wind-energy facilities where both bat activity and mortality levels have been measured. The level 
of bat activity documented at the Whistling Ridge Wind Resource Area was higher than that at 
wind-energy facilities in Minnesota and Wyoming, where reported bat mortalities are low, but 
was much lower than at facilities in the eastern US, where reported bat mortality is highest. 
Assuming that a relationship between bat activity and bat mortality exists, and that it extends to 
the northwestern US, relatively low levels of bat mortality would be expected to occur in the 
Whistling Ridge Wind Resource Area; most likely during early July to mid-August.  
 
Based on fatality rates at wind-energy facilities in the western US, the bat call rates observed at 
this project and habitat of the project area, we expect that the potential risk to bats from turbine 
operations to be somewhat higher than the rates observed at other western facilities placed in 
non-forested environments, but not nearly as high as the rates observed at eastern ridgeline 
facilities. The post-construction monitoring program should be designed to accurately estimate 
the level of bat mortality. 
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INTRODUCTION  
 
SDS Lumber Company is proposing to develop a wind-energy facility in Skamania County, 
Washington. SDS Lumber requested that Western EcoSystems Technology, Inc. (WEST) 
develop and implement a standardized protocol for baseline studies of bat use in the Whistling 
Ridge Wind Resource Area (WRWRA) for the purpose of estimating the impacts of the wind-
energy facility on bats, and to assist with siting turbines to minimize impacts to bats. The 
protocol for the baseline study is similar to protocols used at other wind-energy facilities in the 
United States. The protocol has been developed based on WEST’s experience studying wildlife 
and wind turbines at projects throughout the US and included passive acoustic sampling using 
Anabat™ bat detectors to quantify bat use in the WRWRA.  
 
The following is a final report describing the results of Anabat surveys during the 2009 study 
season within the proposed WRWRA. This represents the third consecutive year that bat 
acoustical studies have been conducted at the WRWRA.  We are not aware of any other 
proposed wind energy facilities with this extensive level of pre-construction bat activity 
monitoring.  In addition to site-specific data, this report presents existing information and results 
of bat monitoring studies conducted at other wind-energy facilities. Where possible, comparisons 
with regional and local studies were made.  
 
 
STUDY AREA 
 
The proposed WRWRA is in southeast Skamania County approximately four miles (6.44 
kilometers [km]) northwest of White Salmon, Washington (Figure 1). The specific project area is 
just north of Underwood Mountain and includes Sections 5, 6, 7, & 8, Township 3N, Range 10E. 
The project is located in a forested environment managed for commercial timber production. 
Topography of the WRWRA consists of hilltops dominated by coniferous forests with some 
clear cuts and linear clearings associated with power line rights-of-way. Elevation ranges from 
approximately 1700 – 2400 feet (ft; 518 – 732 meters [m]). 
 
 
METHODS 
 
Bat Acoustic Surveys 
 
The objective of the bat use surveys was to estimate the seasonal and spatial use of the WRWRA 
by bats. Bats were surveyed using AnabatTM SD1 bat detectors (Titley ScientificTM, Australia). 
Bat detectors are a recommended method to index and compare use by bats. The use of bat 
detectors for calculating an index to bat impacts is a primary bat risk assessment tool for baseline 
wind development surveys (Arnett 2007, Kunz et al. 2007a). Bat activity was surveyed using six 
detectors from June 4 to October 25, 2009, a period corresponding to summer breeding and fall 
bat migration at this site. Detectors were placed near the ground at three fixed stations (Figure 1). 
At each of these stations, ground detectors (WR1, WR3, and WR5) were paired with detectors 
raised (WR2, WR4, and WR6) on meteorological (met) towers to compare bat activity at 
different heights (ground versus raised) and monitor bat activity in the rotor-swept zone. Pair 
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WR1 and WR2 were placed next to an area where timber was being harvested, WR3 and WR4 
were placed in an area of regeneration, and WR5 and WR6 were in a clear cut on a ridge with 
open water at the base of the ridge. 
 
Anabat detectors record bat echolocation calls with a broadband microphone. The echolocation 
sounds are then translated into frequencies audible to humans by dividing the frequencies by a 
predetermined ratio. A division ratio of 16 was used for the study (Messina 2004). Bat 
echolocation detectors also detect other ultrasonic sounds made by insects, raindrops hitting 
vegetation, and other sources. A sensitivity level of six was used to reduce interference from 
these other sources of ultrasonic noise. Calls were recorded to a compact flash memory card with 
large storage capacity. The detection range of Anabat detectors depends on a number of factors 
(e.g., echolocation call characteristics, microphone sensitivity, habitat, the orientation of the bat, 
atmospheric conditions; Limpens and McCracken 2004), but is generally less than 30 m (98 ft) 
due to atmospheric absorption on echolocation pulses (Fenton 1991). To ensure similar detection 
ranges among detectors, microphone sensitivities were calibrated using a BatChirp (Tony 
Messina, Las Vegas, Nevada) ultrasonic emitter as described in Larson and Hayes (2000). All 
units were programmed to turn on each night approximately one half-hour before sunset and to 
turn off approximately one half-hour after sunrise.  
 
Anabat detectors were placed inside plastic weather-tight containers with a hole cut in the side of 
the container through which the microphone extended. Microphones were encased in PVC 
tubing with drain holes that curved skyward at 45 degrees outside the container to minimize the 
potential for water damage due to rain. Ground units were raised approximately 3.3 ft (one m) 
off the ground to minimize echo interference and lift the unit above vegetation. Raised Anabat 
microphones were elevated 147.6 ft (45 m) on meteorological towers using a pulley system. 
Microphones were encased in a Bat-Hat weatherproof housing (EME Systems, Berkeley, 
California), and attached to a coaxial cable that transmitted ultrasonic sounds to an Anabat unit at 
the base of the tower. The Bat-Hat weatherproof housing was modified by replacing the 
Plexiglas reflector plate with a 45-degree angle PVC elbow, for better comparability with data 
collected by detectors on the ground.  
 
Statistical Analysis 
 
The units of activity were number of bat passes (Hayes 1997). A pass was defined as a 
continuous series of two or more call notes produced by an individual bat with no pauses 
between call notes of more than one second (White and Gehrt 2001, Gannon et al. 2003). In this 
report, the terms bat pass and bat call are used interchangeably. The number of bat passes was 
determined by downloading the data files to a computer and tallying the number of echolocation 
passes recorded. Total number of passes was corrected for effort by dividing by the number of 
detector nights.  
 
For each station, bat calls were sorted into two groups, based on their minimum frequency, that 
correspond roughly to species groups of interest. For example, species such as western red bat 
(Lasiurus blossevillii) and those in the genus Myotis generally echolocate at frequencies above 
40 kilohertz (kHz), whereas species such as big brown bat (Eptesicus fuscus), silver-haired bat 
(Lasionycteris noctivagans) and hoary bat (Lasiurus cinereus) have echolocation frequencies that 
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fall below 35 kHz. Therefore, we classified calls as high-frequency (HF; > 35 kHz) and low-
frequency (LF; <35 kHz) calls. To establish which species may have produced calls in each 
category, a list of species expected to occur in the study area was compiled from range maps 
(Table 1; Harvey et al. 1999, BCI website). Data determined to be noise (produced by a source 
other than a bat) or call notes that did not meet the pre-specified criteria to be termed a pass were 
removed from the analysis. 
 
Within these categories, an attempt was made to identify calls made by hoary bats. Calls that had 
a distinct U-shape and that exhibited variability in the minimum frequency across the call 
sequence were identified as belonging to the Lasiurus genus (C. Corben, pers comm.). Hoary 
bats were distinguished based on minimum frequency; hoary bats typically produce calls with 
minimum frequencies between 18 and 24 kHz (J. Szewczak, pers comm.). Only sequences 
containing three or more calls were used for species identification. Given the high intraspecific 
variability of Lasiurus calls, and the number of call files that were too fragmented for proper 
identification, it is likely that more hoary bat calls were recorded than were positively identified. 
 
The total number of bat passes per detector night was used as an index of bat use in the 
WRWRA. Bat pass data represented levels of bat activity rather than the numbers of individuals 
present because individuals could not be differentiated by their calls. To assess potential for bat 
mortality, the mean number of bat passes per detector night (averaged across ground-based 
monitoring stations) was compared to existing data from wind-energy facilities where both bat 
activity and mortality levels have been measured. 
 
 
RESULTS 
 
Bat Acoustic Surveys 
 
Bat activity was monitored at three fixed, paired sampling locations over a total of 144 nights 
during the period June 4 to October 25, 2009. Anabat units operated correctly for the entire night 
for 89.1% of the sampling period (Figure 2). Levels of wind and insect noise were relatively low 
throughout the study period (Figure 3). Anabat units recorded 6,805 bat passes on 770 detector-
nights (Table 2). Averaging bat passes per detector-night across the locations, a mean of 8.09 ± 
0.55 bat passes per detector-night was recorded. The average pass rate was 11.58 ± 0.70 bat 
passes per detector-night for ground stations and 4.59 ± 0.43 bat passes per detector-night for 
stations raised on met towers to a height of 45 m. 
 
Spatial Variation 
Bat activity varied among the Anabat unit pairs in the WRWRA (mean of 8.09 bat passes per 
detector-night; Figures 1 and 4; Table 2). Most (59.0%) bat calls were recorded at stations WR1 
and WR2 (mean of 17.28 and 10.59 bat passes per detector-night, respectively), which were 
located at the southern-most met tower. Detections were lowest at paired stations WR5 and WR6 
(mean of 6.43 and 1.64, respectively), located at the eastern-most met tower. Detections at 
stations WR3 and WR4, located at the northern-most met tower, were moderate (mean 11.40 and 
1.59, respectively; Figure 1 and 4; Table 2).  
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Comparing paired stations on just the nights that both ground and raised detectors were 
operating, bat activity was consistently higher at ground stations (Figure 5). The difference in bat 
activity levels between ground and raised units was much less between WR5 and WR6 than at 
other detector pairs. 
 
Temporal Variation 
Bat activity increased from early June through early July, and then peaked during early- to mid-
July and again in mid-August (Table 3, Figure 6). Activity decreased through September and 
October, with small spikes in activity occurred in some weeks. Bat passes were recorded during 
every week of the survey period, but over half (54.1%) of all bat passes were recorded between 
July 2 and August 19 (Table 3).  
 
Bat activity levels over time were similar at ground and raised stations (Figure 7).  Raised and 
ground stations recorded similar levels of activity through late June, but ground stations recorded 
much more activity through the remainder of the study period.  
 
Species Composition 
Overall, passes by low-frequency bats (LF; 71.6% of all bat passes) outnumbered passes by high-
frequency bats (HF; 28.4%; Table 2). Ground units had a similar pattern, with 62.0% of all 
passes being LF (Table 2; Figures 4 and 5). Among raised stations, LF bats comprised about 
98% of all bat passes (Table 2; Figures 4 and 5). Patterns of activity varied slightly between 
species groups, with the majority (70.0%) of passes by LF species occurring between June 25 
and August 26, whereas most (70.7%) passes by HF species occurred between July 23 and 
September 23 (Table 3; Figures 6 and 7).  
 
Hoary bats comprised 5.9% of total passes detected within the WRWRA, and 8.2% of all low 
frequency passes (Table 2). Eighty-seven percent of hoary bat passes were detected at raised 
stations (Table 2; Figure 8). Station WR2 recorded most of the hoary bat activity (77.9% of 399 
hoary bat passes). Most of the hoary bat activity was recorded between August 6 and August 26 
(Figure 9).  
 
 
DISCUSSION 
 
Potential Impacts 
 
Assessing the potential impacts of wind-energy development to bats at the WRWRA is 
complicated by the current lack of understanding of why bats die at wind turbines (Kunz et al. 
2007b, Baerwald et al. 2008), combined with the inherent difficulties of monitoring elusive, 
night-flying animals (O’Shea et al. 2003). In addition, while installed capacity for wind energy 
has increased rapidly in recent years, the availability of well-designed studies from existing 
projects lags development of proposed projects (Kunz et al. 2007b). To date, monitoring studies 
of wind projects suggest that:  
 

a) bat mortality shows a rough correlation with bat activity as measured by Anabat units 
(Table 4);  
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b) the majority of fatalities occur during the post-breeding or fall migration season 

(roughly August and September);  
 

c) migratory tree-roosting species (eastern red, hoary, and silver-haired bats) comprise 
almost 75% of reported bat fatalities, and;  

 
d) the highest reported numbers of fatalities occur at wind-energy facilities located along 

forested ridge tops in the eastern and northeastern US; however, recent studies in 
agricultural regions of Iowa and Alberta, Canada, report relatively high fatalities as 
well (Table 4).  

 
Based on these patterns, current guidance to estimate potential mortality levels at a proposed 
wind project involves evaluation of the on-site bat acoustic data in terms of activity levels, 
seasonal variation, and species composition (Kunz et al. 2007b), as well as comparison to 
regional patterns.  
 
Overall Activity 
To date, six studies of wind energy projects have concurrently recorded both Anabat detections 
per night and bat mortality (Table 4). Because these concurrent studies show correlation between 
bat activity and fatality rates, it is assumed that a similar relationship holds for pre-construction 
activity and post-construction fatalities. The addition of data sets like this one will contribute to 
our understanding of the relationship between bat activity near wind turbines and bat fatalities. 
To our knowledge, data for those studies in Table 4 were collected using Anabat detectors placed 
near the ground (i.e., none raised on metrological towers) and none of the detectors were located 
near features attractive to bats. Thus, this report relies on the mean activity rate for ground-based 
detectors placed near metrological towers and/or potential turbine locations to assess potential 
risk of bat fatality at the WRWRA relative to the six studies with similar data. 
  
Bat activity recorded by ground detectors within the WRWRA (11.58 bat passes per detector-
night) was somewhat higher than that observed at facilities in Minnesota and Wyoming, where 
bat mortality was relatively low, but was much lower than activity levels recorded at sites in 
West Virginia, Iowa, and Tennessee, where bat mortality rates were higher (Table 3). Thus, 
based solely on the expected relationship between pre-construction bat activity and post-
construction fatalities, bat mortality rates at the WRWRA would be expected to be greater than 
the 2.4 bat fatalities/MW/year reported at Buffalo Ridge Minnesota, but much lower than the 
31.5 fatalities/MW/year reported at Buffalo Mountain, Tennessee.  
 
Spatial Variation 
The proposed WRWRA is not located near any large, known bat colonies. However, the 
proposed project is located on forested ridges. In the eastern US, the highest bat fatality rates 
have been recorded at wind-energy facilities located on forested ridges (Table 4). However, the 
relatively large numbers of bat fatalities recently reported in northern Iowa (Jain 2005) and 
southwestern Alberta (Baerwald 2006) indicate that an open landscape does not guarantee low 
mortality.  
 



Whistling Ridge Anabat Survey Report 
 

 
Western EcoSystems Technology, Inc. 6 December 1, 2009 

Activity at the southern-most met tower (stations WR1 and WR2) was relatively higher 
compared to other stations, accounting for the majority (59.0%) of the calls recorded during this 
study. These stations were located next to an area currently being cut, which may have offered 
bats more foraging opportunities, relative to Anabats stationed in an area undergoing 
regeneration or in a previously clear cut area. Bat activity was lowest at the paired stations (WR5 
and WR6) placed in a clear cut. 
 
Temporal Variation 
The number of bat calls detected per night at the WRWRA was highest from early June through 
mid-August. Activity in July likely corresponds with the reproductive season, when pups are 
being weaned and foraging rates are high. August activity may represent movement of migrating 
bats through the area. By October, activity dropped to lower rates though a small spike in late 
October suggests a late migratory wave during that time period.  
 
Fatality studies of bats at wind-energy facilities in the US have shown a peak in mortality in 
August and September, with generally lower mortality levels earlier in the summer (Johnson 
2005, Arnett et al. 2008). Bat mortality at wind energy projects throughout the US during the 
breeding season has been low, as only 4.1% of the fatalities have occurred between May 15 and 
July 15 (Johnson 2005).  At several wind farms studied, low mortality has been documented 
during the breeding season even though relatively large bat populations were present in the area 
(Fiedler 2004, Gruver 2002, Howe et al. 2002, Johnson et al. 2004, Schmidt et al. 2003).   These 
data suggest that high bat activity levels during the breeding season do not equate to high bat 
fatality rates. 
 
While the survey effort varies among the different studies, the studies that combine Anabat 
surveys and fatality surveys show a general association between the timing of increased bat call 
rates and timing of mortality, with both call rates and mortality peaking during the late summer 
and early fall.  
 
Species Composition 
Of the 14 species of bat likely to occur in the study area, four are known fatalities at wind-energy 
facilities (Table 1). Acoustic bat surveys were able to classify bat calls to frequency groups that 
roughly correspond to groups of relative risk. Approximately 72% of passes were by low-
frequency bats, suggesting higher relative abundance of species such as big brown and silver-
haired bats, and hoary bats made up 8.2% of all low-frequency passes. These species are known 
to occur as fatalities at wind turbine operations in the Pacific Northwest and elsewhere (Table 1). 
Based on data from 10 wind energy facilities in the Pacific Northwest, hoary bats and silver-
haired bats have comprised the majority (93.5%) of fatalities, while big brown bats are relatively 
uncommon wind turbine fatalities, comprising only 1.5% of the fatalities (Johnson and Erickson 
2008). 
 
Passes by LF species were more common than those by HF species every week of the study 
except for a two-week period in mid-September. The relative increase in HF passes at this time 
may reflect movement of HF species through the area. The high-frequency group at WRWRA 
would be comprised of the Myotis bats, western red bats (Lasiurus blossevillii), and the canyon 
bat (Parastrellus hesperus). Bats in the HF group are not typically found during fatality studies, 
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although little brown bat (Myotis lucifugus) fatalities were as common as red bat fatalities in 
Iowa, 1.7 times as common as silver-haired bats in Alberta, and comprised 10% of fatalities 
discovered at the Vansycle facility in Oregon (Arnett et al. 2008).  
 
At raised stations, low-frequency passes greatly outnumbered high-frequency passes, which most 
likely reflects different migration flight heights or foraging patterns among species. Generally, 
low-frequency species tend to forage in less cluttered conditions (e.g., at greater heights) than 
high-frequency species due to their wing morphology and echolocation call structure (Norberg 
and Rayner 1987). To date, hoary and silver-haired bats have been found as fatalities in higher 
relative proportions than have big brown bats, and are therefore considered to be at greater risk 
for collision with wind turbines (e.g., Arnett et al. 2008). 
 
Regional Fatality Studies 
 
Bat mortality studies at wind-energy facilities across North America show a wide range of bat 
mortality rates, ranging from none to 39.70 bat fatalities/MW/year (Table 4). In general, fatality 
rates have been highest in the Northeast and lowest in the Northwest, although a high degree of 
variation in fatality rates is present for most regions. To date, bat fatality estimates in the 
Northwest region have ranged from 0.39 to 2.46 bat fatalities/MW/year, and averaged 1.18 
(Johnson and Erickson 2008). However, all of these projects are located in the more arid eastern 
portions of the region, and it is not clear if similar results can be expected in the more forested 
western parts of the region.  
 
 
CONCLUSIONS 
 
The data collected in 2009 represent the third year of bat acoustical studies conducted at the 
WRWRA.  In 2007, bat activity was monitored at two ground stations and one elevated station 
on a met tower during the period August 20 – October 21 (Solick et al. 2008).  Both of these 
stations were located in upland habitats characteristic of proposed turbine locations.  Bat activity 
levels were similar to those measured in 2009, as the mean number of bat passes per detector 
night was 7.91.  In 2008, Anabat surveys were conducted at four ground stations from July 3 to 
October 7 (Johnson et al. 2009). Two stations were placed in clear cuts, one was placed along a 
logging road through a forest, and the fourth was placed adjacent to a pond in the study area to 
assess levels of bat activity and composition of primarily breeding bats in the project area.  For 
all four units combined, a mean of 148.34 bat passes per detector-night was recorded.  However, 
80.7% of all calls were recorded at the detector set on the logging road, which was likely used as 
a travel corridor by bats and was not representative of cleared areas where turbines would be 
placed.  The detector placed near the pond also recorded relatively high activity levels (178.03 
bat passes/detector night).  Bat activity at the two stations placed in clear cuts comprised only 
19.1% of all bat passes recorded during the study (14.30 and 73.76 bat passes/detector night, 
respectively).   
 
The data collected in 2009 were collected entirely at met tower locations, which were most 
representative of proposed turbine locations.  In addition, the three units elevated on the met 
towers to a height of 45 m, within the rotor swept zone, likely provide the best data for assessing 
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risk to bats in the project area (Baerwald 2008).    Based on results of the 2009 study, it does not 
appear that construction of a wind energy facility at the WRWRA would result in high bat 
mortality levels.  However, no data on bat mortality levels associated with wind energy 
developments in western coniferous forests are available to help predict risk to bats at the 
WRWRA.  Bat fatality patterns may differ from those in open habitats as well as in eastern 
deciduous forests.   Post-construction monitoring of the Whistling Ridge wind energy facility 
would provide valuable data on bat collision mortality in this environment that would be useful 
for assessing risk to bats of future proposed wind energy developments in western coniferous 
forests. 
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Table 1. Bat species determined from range-maps (Harvey et al. 1999, 

BCI website) as likely to occur within the Whistling Ridge Wind 
Resource Area, sorted by call frequency. 

Common Name Scientific Name 
High Frequency (HF; ≥ 35 kHz)   

western red bat Lasiurus blossevillii 
California bat Myotis californicus 
western small-footed bat3 Myotis ciliolabrum 
western long-eared bat Myotis evotis 
little brown bat2 Myotis lucifugus 
long-legged bat Myotis volans 
Yuma myotis Myotis yumanensis 
canyon bat Parastrellus hesperus 

Low Frequency (LF; < 35 kHz)   
pallid bat Antrozous pallidus 
Townsend's big-eared bat Corynorhinus townsendii 
big brown bat2 Eptesicus fuscus 
silver-haired bat1,2 Lasionycteris noctivagans 
hoary bat1,2 Lasiurus cinereus 
fringed myotis3 Myotis thysanodes 

1long-distance migrant 
2species known to have been killed at wind-energy facilities 
3species occurrence based upon a single source 
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Table 2. Results of bat acoustic surveys conducted at the Whistling Ridge Wind Resource 

Area, June 4, 2009 - October 25, 2009. 

AnaBat 
Station 

 
 
Location 

# of HF 
Bat 

Passes 

# of LF 
Bat 

Passes 

# of Hoary 
Bat 

Passes* 

Total 
Bat 

Passes 
Detector- 

Nights 

Bat 
Passes/ 
Night 

WR1 ground 762 1,726 38 2,488 144 17.28±1.65 
WR2 raised 20 1,505 311 1,525 144 10.59±1.15 
WR3 ground 763 827 7 1,590 144 11.04±0.75 
WR4 raised 13 186 23 199 130 1.53±0.17 
WR5 ground 364 524 9 888 138 6.43±0.61 
WR6 raised 10 105 11 115 70 1.64±0.22 
Total Ground 1,889 3,077 54 4,966 426 11.58±0.7 
Total Raised 43 1,796 345 1,839 344 4.59±0.43 
Grand Total 1,932 4,873 399 6,805 770 8.09±0.55 

*Passes by hoary bat passes is included in low frequency (LF) numbers 
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Table 3. Weekly bat activity and the contribution of each week (%) to total recorded activity for high-frequency (HF), low-

frequency (LF), and all bats within the Whistling Ridge Wind Resource Area. 

Week 
HF Pass 

Rate 
HF % 

Composition 
LF Pass 

Rate 
LF % 

Composition 
All Bats 

Pass Rate 
All Bats % 

Composition 
Cumulative % 
Composition 

06/04/09 to 06/10/09 0.52 1.0 2.95 2.2 3.48 1.9 1.9 
06/11/09 to 06/17/09 1.07 2.0 5.90 4.4 6.98 3.8 5.6 
06/18/09 to 06/24/09 1.81 3.4 4.47 3.4 6.28 3.4 9.0 
06/25/09 to 07/01/09 2.89 5.5 7.31 5.5 10.20 5.5 14.5 
07/02/09 to 07/08/09 2.46 4.6 15.97 12.0 18.43 9.9 24.4 
07/09/09 to 07/15/09 2.20 4.2 12.00 9.0 14.20 7.6 32.0 
07/16/09 to 07/22/09 2.66 5.0 15.83 11.9 18.49 9.9 41.9 
07/23/09 to 07/29/09 3.86 7.3 7.51 5.6 11.37 6.1 48.0 
07/30/09 to 08/05/09 3.36 6.3 7.17 5.4 10.52 5.7 53.7 
08/06/09 to 08/12/09 2.38 4.5 9.79 7.4 12.17 6.5 60.2 
08/13/09 to 08/19/09 5.69 10.8 9.74 7.3 15.43 8.3 68.5 
08/20/09 to 08/26/09 5.10 9.6 7.87 5.9 12.97 7.0 75.5 
08/27/09 to 09/02/09 3.53 6.7 4.90 3.7 8.43 4.5 80.0 
09/03/09 to 09/09/09 3.86 7.3 4.17 3.1 8.02 4.3 84.3 
09/10/09 to 09/16/09 5.83 11.0 4.17 3.1 10.00 5.4 89.7 
09/17/09 to 09/23/09 3.83 7.2 2.69 2.0 6.51 3.5 93.2 
09/24/09 to 09/30/09 0.76 1.4 2.00 1.5 2.76 1.5 94.7 
10/01/09 to 10/07/09 0.45 0.9 2.50 1.9 2.95 1.6 96.3 
10/08/09 to 10/14/09 0.14 0.3 0.77 0.6 0.91 0.5 96.8 
10/15/09 to 10/21/09 0.49 0.9 4.20 3.2 4.69 2.5 99.3 
10/22/09 to 10/25/09 0.05 0.1 1.25 0.9 1.30 0.7 100.0 
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Table 4. Wind-energy facilities in North America, with both Anabat sampling and bat mortality data, grouped by geographic 

region. To date, no results from southwestern or southeastern wind-energy facilities have been made public. 

Geographic  
Region Wind-Energy Facility 

Activity 
(#/detector 

night) 
Mortality 

(bats/MW/year) 

Number 
of  

Turbines

Total 
Site 
MW Reference 

Whistling Ridge, WA 8.09    This study 
Nine Canyon, WA   2.47 37 48 Erickson et al. 2003 
High Winds, CA   2.02 90 162 Kerlinger et al. 2006 
Big Horn, WA  1.90 133 199.5 Kronner et al. 2008 
Combine Hills, OR  1.88 41 41 Young et al. 2006 
Stateline, WA/OR  1.70 454 300 Erickson et al. 2004 
Vansycle, OR  1.12 38 24.9 Erickson et al. 2000 
Klondike, OR  0.77 16 24 Johnson et al. 2003 
Hopkins Ridge, WA  0.63 83 150 Young et al. 2007 
Klondike II, WA  0.41 50 75 NWC and WEST 2007 
Wild Horse, WA  0.39 127 229 Erickson et al. 2008 

Northwestern 

SMUD, CA   0.07   15 URS et al. 2005 
Summerview, Alberta (2007/2008)   11.42 39 70.2 Baerwald 2008 
Summerview, Alberta (2005/2006)  10.27 39 70.2 Brown and Hamilton 2006 
Judith Gap, MT  8.93 90 135 TRC 2008 
Blue Canyon II, OK (2006/2007)  3.71 84 151.2 Burba et al. 2008 
Crescent Ridge, OK  3.27 33 49.5 Kerlinger et al. 2007 
Foote Creek Rim, WY (Phase I) 2.2 2.23 69 41.4 Young et al. 2003 
NPPD Ainsworth, NE  1.16 36 59.4 Derby et al. 2007 
Oklahoma Wind Energy Center, OK  0.53 68 102 Piorkowski 2006 

Midwest & 
Rocky 

Mountains 

Buffalo Gap, TX   0.10 67 134 Tierney 2007 
Top of Iowa, IA (2004) 34.9 10.27 89 80 Jain 2005 
Top of Iowa, IA (2003)  7.16 89 80 Jain 2005 
Buffalo Ridge, MN (Phase III)  2.72 138 103.5 Johnson et al. 2000 
Buffalo Ridge, MN (Phase II) 2.1 2.37 143 107.25 Johnson et al. 2000 

Upper 
Midwest 

Buffalo Ridge, MN (Phase I)  0.76 73 25 Johnson et al. 2000 
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Buffalo Mountain, TN (Phase II)   39.70 18 29 Fiedler et al. 2007 
Mountaineer, WV 38.3 31.69 44 66 Kerns and Kerlinger 2004 
Buffalo Mountain TN (Phase I) 23.7 31.54 3 2 Nicholson et al. 2005 
Casselman, PA  15.66 23 34.5 Arnett et al. 2009 
Maple Ridge, NY 2006  15.00 195 321.75 Jain et al. 2007 
Mount Storm, WV 35.2 12.21 82 164 Young et al. 2009 
Meyersdale, PA  10.93 20 30 Arnett et al. 2005 
Maple Ridge, NY 2007  9.42 195 321.75 Jain et al. 2008 
Noble Ellensburg, NY  5.45 54 80 Jain et al. 2009a 
Noble Bliss, NY  5.05 67 100 Jain et al. 2009c 
Noble Clinton, NY  3.63 67 100.5 Jain et al. 2009b 
Mars Hill, ME 2007  2.91 28 42 Stantec 2008 
Erie Shores, Ont.  1.51 66 99 James 2008 
Mars Hill, NY 2008  0.45 28 42 Stantec 2009 

Eastern 

Searsburg, NY  0.00 11 7 Kerlinger 2002 
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Figure 1. Study area map and Anabat sampling stations at the Whistling Ridge Wind 
Resource Area. 
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Figure 2. Number of Anabat detectors (n = 6) at the Whistling Ridge Wind Resource Area 

operating during each night of the study period, June 4 – October 25, 2009. 



Whistling Ridge Anabat Survey Report 

 
Western EcoSystems Technology, Inc. 22 December 1, 2009 

 

Figure 3. Number of bat passes and noise files detected per detector-night at the Whistling 
Ridge Wind Resource Area for the study period June 4 – October 25, 2009, presented 
nightly. Noise files are indicated on the second axis. 
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Figure 4. Number of bat passes per detector-night by Anabat location at the Whistling 

Ridge Wind Resource Area for the study period June 4 – October 25, 2009.  
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Figure 5. Number of high-frequency (HF) and low-frequency (LF) bat passes per detector-

night recorded at paired ground and high Anabat unit stations at the Whistling 
Ridge Wind Resource Area for the study period June 4 – October 25, 2009. 
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Figure 6. Weekly activity by high-frequency (HF) and low-frequency (LF) bats at the 

Whistling Ridge Wind Resource Area for the study period June 4 – October 25, 
2009. 
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Figure 7. Empirical cumulative distribution of bat passes at ground and raised stations 

within the Whistling Ridge Wind Resource Area, June 4 – October 25, 2009. Dashed 
vertical lines indicate the point at which 50% of the calls occurred, an indication of 
the median date of bat activity.  
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Figure 8. Number of passes per detector–night by hoary bats at the Whistling Ridge Wind 

Resource Area for the study period June 4 – October 25, 2009. 
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Figure 9. Weekly number of passes per detector–night by hoary bats at the Whistling Ridge 

Wind Resource Area for the study period June 4 – October 25, 2009. 
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INTRODUCTION AND BACKGROUND 
 
Over the last decade, wind energy development has been occurring in Oregon and Washington 
within the Columbia Plateau physiographic region (ecoregion).  With this development comes 
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.   
 
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 (Johnson and Stephens 2010). 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. This report updates a previous version (Johnson and Erickson 2008) to 
account for additional bird and bat fatality estimates from the Leaning Juniper and Klondike III 
wind energy projects in Oregon, as well as additional raw data on species composition of turbine 
fatalities from the Goodnoe and White Creek wind energy facilities in Klickitat County, 
Washington and the Pebble and Hay Canyon wind energy facilities in 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 September 2009, there were 4159 MW of wind energy either built or under construction in 
Washington and Oregon (AWEA 2009), most of which has been within the Columbia Plateau 
Level III Ecoregion (Thorson et al. 2003; Figure 1).  In the earlier version of this cumulative 
effects analysis (Johnson and Erickson 2008), we attempted to contact every county within the 
CPE in an effort to estimate future wind energy development based on existing permit 
applications, which resulted in an estimate of 6700 MW of wind energy development in the CPE.  
However, past experience indicates that not all of the projects that are proposed will ultimately 
be issued permits for the size originally proposed and not all permitted projects are built, or fully 
built-out.  Consequently, this method can result in significantly over-estimating future wind 
energy development.   However, for consistency, for the purpose of this analysis, we assumed 
that 6700 MW of wind power would be present in the CPE.  We also calculated the numbers of 
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fatalities that reflect Northwest Power and Conservation Council (NPCC) estimates, which 
recognize constraints on wind development, such as transmission capacity.  NPCC projects that 
5,577 MW of wind energy development will be installed by the year 2013 (Jeff King, Senior 
Resource Analyst, presentation to the Northwest Wind Integration Forum Steering Committee, 
January 7, 2010).    
 
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 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 general approach to the cumulative effects analysis was 
to summarize results of fatality monitoring studies at operational wind-energy facilities within 
the CPE, and 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 12 wind-energy facilities in the CPE 
where at least one full year of 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 12 operational wind energy 
facilities in the CPE (Table 1). 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 11 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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To define population sizes of those species most likely to be affected by wind energy 
development in the CPE, we used data from a recent publication that estimates breeding size of 
bird species by Bird Conservation Region, and then by that portion of each state within the Bird 
Conservation Region (see Blancher et al. 2007). Those portions of Washington and Oregon 
within the Great Basin Bird Conservation Region (see US NABCI Committee (2000) for a 
description) essentially comprise the same area that we have defined as the CPE.  To our 
knowledge these are the only population estimates available for the entire CPE. 
  
Raptors 
Raptor use estimates and post-construction raptor fatality estimates are available for 12 facilities 
in eastern Washington and Oregon. Based on available data, it is likely that raptor mortality 
throughout the CPE would be on the same order of magnitude as other wind-energy facilities in 
the western US outside California, where it ranges from none to 0.15/MW/year (Johnson and 
Stephens 2010). Raptor use (raptors/survey) at wind resource areas (WRAs) in the CPE ranges 
from 0.26 to 1.64, and averages 0.68 observations per 20-min survey (Table 2). This use is 
substantially lower than that at Altamont Pass and High Winds, two facilities in California that 
have had relatively high levels of raptor mortality. Similar levels of raptor mortality in the CPE 
would not be expected. To predict raptor mortality for all existing and proposed wind-energy 
facilities in the CPE, we assumed it would be similar to the other existing wind-energy facilities 
in the CPE. Mean annual raptor mortality (fatalities/MW/year) at the 12 existing wind-energy 
facilities in eastern Washington and Oregon ranges from 0 to 0.21/MW/year, with a mean of 
0.077/MW/year. Because the 1.5–3.0 MW turbines constructed or proposed for most new-
generation wind-energy facilities are larger than turbines used at most of the existing wind-
energy facilities, it is likely not appropriate to predict raptor mortality in the CPE using per 
turbine estimates from the other wind-energy facilities, as several of the existing facilities used 
smaller turbines, ranging from 0.66 – 1.5 MW in size. Therefore, we used per megawatt 
estimates of raptor mortality for extrapolating the estimated numbers of raptor fatalities in the 
CPE. To estimate cumulative mortality of individual species, we assumed that species 
composition of bird and bat fatalities associated with 6700 MW of wind energy would be similar 
to species composition of fatalities found at the 16 existing facilities in the CPE, including 12 
with quantified fatality estimates and four with raw data on species composition and number of 
fatalities. For example, American kestrels (Falco sparverius) composed 31.4% of the raptor 
fatalities found at existing wind-energy facilities. To estimate the total number of American 
kestrel fatalities associated with 6700 MW of wind energy development, we assumed that they 
would also compose 31.4% of the total cumulative number of raptor fatalities per year. 
 
All Birds 
Compared with raptors, there is little correlation between total numbers of birds (all species) 
observed during pre-construction surveys (most of which are song birds) and post-construction 
mortality, presumably because many of the collision fatalities are nocturnal migrants (see Table 
1), which are not accounted for during diurnal surveys. In addition, the survey methods for 
quantifying use are more relevant for large birds than for small birds. Total bird use at 24 wind-
energy facilities in the CPE has ranged from 5–23.6 birds/survey and averaged 13.4 birds/survey 
(Table 2). Total bird use at the 12 wind-energy facilities in eastern Washington and Oregon with 
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post-construction fatality data ranged from 5.0 birds/survey at Wild Horse to 23.6 birds/survey at 
Leaning Juniper, and averaged 12.0 birds/survey (Table 1). Because total bird use at proposed 
wind-energy facilities with pre-construction bird use data is within the range of similar bird use 
values for existing wind-energy facilities in the CPE, it is reasonable to assume that mortality of 
all birds combined at CPE wind-energy facilities would be similar to that observed at the 12 
existing wind-energy facilities in the CPE. Therefore, we multiplied the total number of MW by 
2.5 fatalities/MW/year (the mean among the 12 CPE wind-energy facilities) to estimate total bird 
mortality. To estimate total cumulative mortality by bird type and/or species, we assumed the 
fatalities associated with 6700 MW of wind energy would have the same group and species 
composition as fatalities found at existing wind-energy facilities in the CPE. 
 
Bats 
To estimate cumulative bat mortality for all projects in the CPE, we assumed that bat mortality 
would be similar to the existing wind-energy facilities located in the CPE. Therefore, we 
multiplied the total number of MW by the mean number of bat fatalities/MW/year at the other 
CPE Projects (1.20/MW/year). We estimated the total number of fatalities by species assuming 
species composition would be similar to the species composition of bat fatalities found at 
existing wind-energy facilities in the CPE. 
 
 

RESULTS 
 
Existing Data for CPE Projects 
 
Raptors 
Raptor use estimates and post-construction raptor fatality estimates are available for 12 wind-
energy facilities in eastern Washington and Oregon. Pre-construction raptor use estimates at 
these wind-energy facilities have ranged from 0.26 raptors/survey at Nine Canyon, to 0.90 
raptors/survey at Bighorn I, and averaged 0.52/survey (Table 2). Raptor mortality was not 
documented at four of these wind-energy facilities (Klondike I, Klondike III, Vansycle and 
Combine Hills) during one-year post-construction mortality surveys, and was relatively low at 
the other eight, ranging from 0.05/MW/year at Nine Canyon, Washington to 0.21/MW/year at 
Leaning Juniper, Oregon. Quantitative mortality estimates were not made for Condon, but only 
one raptor fatality was documented at that facility.  
 
The 70 raptor fatalities found at CPE wind-energy facilities have composed 8.4% of the total bird 
mortality. Most of the raptor fatalities have been American kestrels (22 fatalities; 31.4%), red-
tailed hawks (Buteo jamaicensis; 14 fatalities; 20.0%) and short-eared owls (Asio flammeus; 7 
fatalities; 10.0%).  Other raptors found as fatalities at CPE wind-energy facilities include six 
Swainson’s hawks (Buteo swainsonii), four ferruginous hawks (Buteo regalis), three rough-
legged hawks (Buteo lagopus), two of each of the following: great horned owl (Bubo 
virginianus), long-eared owl (Asio otus), northern harrier (Circus cyaneus), unidentified buteo, 
and one each of the following: golden eagle (Aquila chrysaetos), Cooper’s hawk (Accipiter 
cooperii), sharp-shinned hawk (Accipiter striatus), barn owl (Tyto alba), unidentified owl, and 
unidentified accipiter (Table 3).  
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All Birds 
Eighty-nine species have occurred as fatalities at existing wind energy facilities in the CPE. 
Passerines (songbirds) have been the most abundant bird fatality at modern wind-energy 
facilities in western North America, comprising 59.3% of total bird fatalities (Johnson and 
Stephens 2010). Passerines are also the most commonly observed birds during pre-construction 
fixed-point bird use surveys at all of these sites. Both migrant and resident passerine fatalities 
have been observed. Songbird mortality at wind-energy facilities in eastern Oregon and 
Washington has been reasonably consistent among sites. Songbirds have composed 67.1% of the 
bird mortality at CPE wind-energy facilities. Horned larks (Eremophila alpestris) have been the 
most commonly observed songbird fatality in the CPE, composing 29.7% of all bird fatalities 
(Table 3), and have been the most abundant songbird observed during pre-construction fixed 
point bird use surveys at these sites. Based on long term Breeding Bird Survey (BBS) data, 
horned larks are likely one of the most common birds in the Columbia Plateau. No other resident 
songbird species comprised a large proportion of the fatalities observed at the wind-energy 
facilities in the CPE (Table 3). The one apparent migrant with the highest number of fatalities is 
the golden-crowned kinglet (Regulus satrapa; 47 fatalities; 5.6% of all fatalities). 

Mourning doves (Zenaida macroura) and rock pigeons (Columba livia) have composed 4.3% of the 
mortality at CPE wind-energy facilities. Waterfowl, waterbirds and shorebirds have composed only 
2.1% of the fatalities. Mortality compared to use by these groups is very low. For example, only two 
Canada goose fatalities were documented at the Klondike, Oregon wind-energy facility (Johnson et 
al. 2003a), even though 43 flocks totaling 4845 individual Canada geese were observed during pre-
construction fixed-point bird use surveys (Johnson et al. 2002a).  Shorebird use of wind-energy 
facilities in the CPE has been low, with the most common species being killdeer. Shorebirds as a 
group are rarely killed at wind-energy facilities; of 1247 avian fatalities collected at modern wind-
energy facilities in western North America and summarized in Johnson and Stephens  (2010), only 
three (0.2%) were shorebirds. Low shorebird mortality has occurred even though shorebirds have 
been recorded at virtually every wind-energy facility evaluated. Some waterfowl, shorebird and 
other waterbird mortality will occur at CPE wind-energy facilities, but based on all available data 
from other facilities, the numbers are expected to be low relative to the use of each area. Upland 
gamebirds documented during surveys of CPE wind-energy facilities include ring-necked pheasant 
(Phasianus colchicus), gray partridge (Perdix perdix), chukar (Alectoris chukar), and California 
quail (Callipepla californica). Upland gamebird mortality is fairly common, as upland gamebirds 
have comprised 9.6% of all fatalities at modern wind energy facilities in western North America, 
behind only passerines and raptors (Johnson and Stephens 2010). In the CPE, upland gamebirds are 
one of the most common fatalities, composing 12.6% of all identified fatalities (Table 4). Based on 
habitat present, results from other regional wind-energy facilities, and the presence of upland 
gamebirds during baseline surveys, some mortality of upland gamebirds is expected to occur at 
nearly all wind-energy facilities in the CPE. 

Bats 
Bat mortality estimates have been made for 11 existing wind-energy facilities in the CPE, where 
they ranged from 0.23–2.46 fatalities/MW/year, and averaged 1.20 fatalities/MW/year (Table 5). 
Bat mortality patterns at wind-energy facilities in Washington and Oregon have followed 
patterns similar to the rest of the country. Of 390 bat fatalities collected at existing wind-energy 
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facilities in eastern Oregon and Washington, 364 (93.4%) have been the two migratory species 
that occur in the CPE, including 180 hoary bats (Lasiurus cinereus) and 184 silver-haired bats 
(Lasionycteris noctivagans). The other mortalities have consisted of small numbers of big brown 
bats (Eptesicus fuscus), little brown bats (Myotis lucifugus), and unidentified bats (Table 6). 
Virtually all of the mortality has occurred in late summer and early fall, during the fall migration 
period for hoary and silver-haired bats.  
 
Mortality Estimates and Population Consequences 
 
Birds (Excluding Raptors) 
For all birds combined, we estimate that total annual mortality in the CPE would be 16,750 
birds/year. Despite several thousand bird fatalities from 6700 MW of wind power, these impacts 
are spread across numerous species and bird groups, as well as across seasons.  Therefore, the 
overall impact to any given species or population of a species is substantially less. Based on 
species composition of fatalities at existing CPE wind-energy facilities (Table 3), passerines 
would compose approximately 67.1% of the fatalities, upland gamebirds would compose 12.6%, 
doves/pigeons would compose 4.3%, waterfowl/waterbirds/shorebirds would compose 2.1% and 
other bird types, such as woodpeckers, nighthawks and swifts, would compose 3.0%. 
Approximately 4.5% of the mortality would be composed of non-protected European starlings 
(Sturnus vulgaris), rock pigeons and house sparrows (Passer domesticus). 
 
Raptors 
Using raptor mortality estimates from existing wind energy facilities in the CPE, we estimate 
total raptor mortality in the CPE would be 516 fatalities per year. . American kestrels account for 
31.4%, red-tailed hawks account for 20.0% and short-eared owls account for 10.0% of the raptor 
fatalities recorded at the regional wind projects studied (see Table 3). Assuming this trend holds 
true for all proposed wind-energy facilities in the CPE, and assuming there would be 516 raptor 
fatalities per year, it would be expected that on average 162 American kestrels, 103 red-tailed 
hawks and 52 short-eared owls would be killed each year.  
 
The other species of raptors occurring in the CPE have had no or few fatalities at existing wind-
energy facilities, and would likely represent a much smaller number of fatalities.  For example, 
no peregrine falcon (Falcon peregrinus) or prairie falcon (Falco mexicanus) fatalities have been 
reported to date; therefore, our mortality estimate for this species is necessarily zero.  Although 
one prairie falcon was found in the parking lot of the White Creek wind energy facility, it was 
not considered turbine related and was therefore not included in this analysis. Three species of 
concern in the region, golden eagle, ferruginous hawk and Swainson’s hawk, have all been found 
as turbine collision victims in the CPE. Ferruginous hawks have composed 5.7% of the raptor 
fatalities, Swainson’s hawks have composed 8.6%, and golden eagles have composed 1.4%. 
Assuming a total of 516 raptor fatalities could occur each year in the CPE, this would result in 29 
ferruginous hawk, 44 Swainson’s hawk, and seven golden eagle fatalities per year.  
 
The three species of raptors with the largest expected numbers of fatalities due to wind energy 
development in the CPE are American kestrel, red-tailed hawk and short-eared owl. Raptor fatalities 
in the CPE have occurred throughout the year, with 23.1% in the spring, 43.1% in the summer, 
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21.5% in the fall, and 10.8% in the winter (Table 7).  Approximately 56.9% of the raptor fatalities 
have occurred during the spring and fall migration, and during winter periods, when the affected 
population could contain birds from numerous local breeding populations in the Pacific Northwest 
as well as further north in Canada. Assuming approximately 43.1% of the mortality would occur 
during the breeding season, it would be expected that approximately 70 American kestrel, 44 red-
tailed hawk and 22 short-eared owl fatalities would occur during the breeding season. An estimate 
of the breeding population in the Columbia Plateau, based on the BBS long-term average data, is 
approximately 170,000 breeding American kestrels, 77,000 breeding red-tailed hawks and 21,000 
breeding short-eared owls (Blancher et al. 2007). Annual collision mortality in the CPE would 
represent approximately 0.04% of the breeding population of American kestrels, 0.06% of the 
breeding population of red-tailed hawks and 0.10% of the breeding population of short-eared owls. 
Even if we assumed all mortality (instead of 43.1%) would occur to adult breeding birds, this would 
still represent only 0.10%, 0.13% and 0.25% of the breeding American kestrels, red-tailed hawks 
and short-eared owls, respectively, in the CPE.  Background mortality for these species is much 
higher than this estimate and the additional wind energy related mortality is likely insignificant from 
a population standpoint. Typical annual mortality rates for red-tailed hawks are 54% of juveniles, 
20% of subadults, and 20% of adults. American kestrels suffer even higher mortality, as the annual 
mortality rate is 69% of juveniles and 45% of adults (Millsap and Allen 2006). Annual survival data 
are not available for short-eared owls (Wiggins et al. 2006).  Given these numbers, plus the fact that 
most raptor populations can withstand additional harvest of nestlings and migrating birds by 
falconers of 10-20% or even higher (Millsap and Allen 2006), it is unlikely that the additional 
mortality of <0.30% associated with projected wind power development in the CPE would lead to 
measurable population effects for American kestrels, red-tailed hawks and short-eared owls. Based 
on an analysis of population sizes and survival rates, the US Fish & Wildlife Service conservatively 
estimates that falconers could harvest 13,216 juvenile red-tailed hawks and 19,575 juvenile 
American kestrels each year in the US without any consequences to populations (Millsap and Allen 
2006). Actual harvest by falconers in 2004 was only 1062 raptors comprised of 15 species (Milsap 
and Allen 2006). Given these estimates of a sustainable harvest and the actual number of birds 
harvested, the number of birds killed in 2004 by wind turbines in North America should have fallen 
into a range of sustainable mortality.  
 
Even though only four ferruginous hawk, six Swainson’s hawk, and one golden eagle fatalities have 
been found at existing wind energy facilities in the CPE, these raptors are species of concern and 
warrant additional analysis.  The ferruginous hawk is listed as threatened by the Washington 
Department of Fish and Wildlife (WDFW) and as “critical” by the Oregon Department of Fish and 
Wildlife (ODFW), while the Swainson’s hawk is listed as “vulnerable” by the ODFW. The 
estimated breeding population in the CPE is 1000 ferruginous hawks (Blancher et al. 2007).  
Ferruginous hawks may occur in the CPE throughout the year and their populations include 
breeders, migrants and winter residents, as well as juveniles and adults.  Given our estimate of 29 
ferruginous hawk fatalities on an annual basis, even if all turbine mortality occurred to resident 
breeding adult birds, this would represent 2.9% of the breeding ferruginous hawks in the CPE.  
Because mortality would likely be spread out among migrants, winter residents, resident breeders, 
and juveniles as well as adults, mortality of adult ferruginous hawks actually breeding in the CPE 
would be less than 2.9%, likely on the order of 1–2%.  According to Millsap and Allen (2006), 
ferruginous hawk populations can sustain 1% harvest rates (limited to juveniles) without affecting 
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populations.  This harvest rate was considered conservative because it was modeled using data 
obtained from red-tailed hawk banding or marking studies, which typically greatly underestimate 
survival in raptors compared to telemetry studies.  Therefore, the sustainable harvest rate is likely 
greater than 1%.  To put a 1-2% mortality rate into perspective, we examined existing mortality 
rates of ferruginous hawks.  A study of ferruginous hawks in Washington State found that annual 
adult mortality was 24%, and mortality of juvenile ferruginous hawks was 57% between the first 
and second year (Watson 2003).  A ferruginous hawk banding study in Alberta, Canada found that 
first year mortality was 60% (Schmutz and Fyfe 1987), and a study of ferruginous hawks in Utah 
found that annual mortality was 25% for adults and 66% for juveniles the first year (Woffinden and 
Murphy 1989).  Another study in Canada (Alberta and Saskatchewan) found that annual adult 
mortality was 29.2%, and first year mortality of nestlings was 45.5%.  Despite annual adult 
mortality of 29.2%, the authors concluded that adult survival was not limiting the population; 
abundance of ground squirrels, which affected nesting success, appeared to be the primary factor 
regulating population size (Schmutz et al. 2008).  Given published annual mortality rates for adult 
ferruginous hawks of 24–30%, additional losses of 1–2% of resident breeders associated with 6700 
MW of wind energy development in the CPE would not likely have measurable population 
consequences.   
 
The above analysis is for the entire population of 1000 ferruginous hawks in the CPE.  It 
assumes that wind energy development and ferruginous hawk populations are spread uniformly 
across the entire CPE, which is not the case.  Given the actual locations of existing and proposed 
wind energy facilities and ferruginous hawk population centers, actual impacts are likely lower.  
For example, the existing and proposed wind energy development in Klickitat County, 
Washington is approximately 1902 MW, or 28% of the 6700 MW of all currently existing and 
proposed wind energy development in the CPE.  However, only three breeding pairs of 
ferruginous hawk are known to occur in the county (Jim Watson, Wildlife Research Scientist, 
Washington Department of Fish and Wildlife, pers. commun).  Therefore, the county with the 
largest amount of wind energy development has a low breeding population of ferruginous hawks, 
which reduces the potential for significant impacts to this species across its entire range in the 
CPE.   There is consequently little overlap between areas of intensive wind energy development 
and core breeding areas for ferruginous hawk, which further reduces the potential for cumulative 
impacts to this species.  Although local populations of ferruginous hawk may be reduced in areas 
of intensive wind energy development, the evidence suggests that this impact is not likely to 
affect the ferruginous hawk population in the entire CPE.   

Breeding Bird Survey data collected over the last 27 years (1980–2007) show a negative trend in 
population growth for ferruginous hawks in the CPE (Sauer et al. 2008), but the negative trend is 
not statistically significantly due to low sample sizes and uncertainty (Sauer et al. 2008).  If 
ferruginous hawk populations are declining in the region, and wind energy development 
continues at its current rate of growth in the CPE, ferruginous hawk collision mortality could 
eventually reach a point that populations may begin to decline without some form of mitigation.  
Mitigation could include establishing conservation easements around ferruginous hawk breeding 
territories, erecting artificial nest structures, or otherwise improving habitat for ferruginous 
hawks in the CPE (Johnson et al. 2007).    
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The estimated Swainson’s hawk breeding population in the CPE is 10,000 (Blancher et al. 2007). 
Unlike ferruginous hawks, Swainson’s hawks occur in the CPE only during summer and most are 
resident breeders. Given our mortality estimate of 44 Swainson’s hawks per year, this would 
represent only 0.44% of the Swainson’s hawks in the CPE.  Compared to many other raptor species, 
there is little data on annual survival of Swainson’s hawks (England et al.  1997).  The annual 
mortality rate of Swainson’s hawks was reported in one study from western Canada, where it was 
estimated to be 15.7%, and nestling mortality rates ranged from 56–81% over the multi-year study 
(Schmutz et al. 2006).  Given these mortality rates, additional losses of <0.5% would be considered 
sustainable and would not have measurable population consequences. 
 
The golden eagle is federally protected by the Bald and Golden Eagle Protection Act and is listed as 
a candidate species by the WDFW, but does not have any special status in Oregon.  The estimated 
breeding population in the CPE is 1770 (Blancher et al. 2007).  Golden eagles may occur in the CPE 
throughout the year and their populations include breeders, migrants and winter residents, as well as 
juveniles and adults.  Given our annual estimate of seven golden eagle fatalities, even if all turbine 
mortality occurred to resident breeding adult birds, this would represent 0.4% of the breeding 
golden eagles in the CPE.  Because mortality would likely be spread out among migrants, winter 
residents, resident breeders, and juveniles as well as adults, mortality of adult golden eagles that 
breed in the CPE would be less than 0.4%.  Mortality of golden eagles the first year after 
independence ranges from 54% to 82% (Kochert et al. 2002).  At the Altamont Pass Wind Resource 
Area in California, mortality of radio-marked golden eagles was 16% the first year, 21% for floating 
birds one to three years old, and 9% for adult breeders (Hunt 2002).  Based on a regression analysis 
of banding data, Harmata (2002) estimated that only 50% of golden eagles survive to the age of 
three years.  Given these published mortality rates for golden eagles, additional losses of <0.4% of 
the population associated with 6700 MW of wind energy development in the CPE would not likely 
have measurable population consequences for golden eagles.   
 
Upland Gamebirds 
Upland gamebirds represent a higher percentage (12.6%) of the bird fatalities in the Columbia 
Plateau than in other regions in the US. No native upland gamebirds have been found as fatalities 
at wind-energy facilities in the CPE. All of the fatalities have been ring-necked pheasant, gray 
partridge, and chukar, which are all introduced species. Given our total bird mortality estimate of 
16,750, approximately 2110 upland gamebird fatalities would be expected to occur on an annual 
basis.  
 
The species most impacted, ring-necked pheasant, gray partridge, and chukar, are all common in 
mixed agricultural native grass/steppe habitats. Habitats throughout the Columbia Plateau are highly 
suitable for these species and the large populations likely influence the higher mortality rate for the 
regional wind-energy facilities. The total estimated population size of these three species combined 
in the CPE of Oregon and Washington is 370,900 (Blancher et al. 2007); therefore, wind energy 
fatalities would compose approximately 0.57% of the population. As with non-native (non-
protected) passerine species, there is generally lower concern over impacts to exotic upland 
gamebirds. Given the vast amount of suitable habitat and the ability of these species to withstand 
harvest rates substantially higher than 0.57%, it is unlikely that additional fatalities from wind 
energy development would be significant from a population standpoint.  
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Waterfowl, Waterbirds and Shorebirds 
Waterfowl, waterbirds and shorebirds represent a very small percentage (2.1%) of all fatalities at 
existing wind energy projects in the CPE. Based on our total bird mortality estimate of 16,750, 
approximately 352 fatalities could result on an annual basis. 
 
Populations of waterfowl, waterbirds and shorebirds in the CPE are considerable. In addition, 
members of these groups are present year-round in the form of resident breeders, migrants, and 
winter residents. Given that we estimate only a few hundred individuals will be killed by turbine 
collisions on an annual basis, no cumulative impacts on these species are likely. In addition to 
killdeer, another shorebird commonly associated with upland habitats where wind-energy 
facilities are placed, is long-billed curlew. To date, however, only one fatality of this sensitive 
species has been documented at existing wind-energy facilities in the CPE.  
 
Passerines 
For projects in the CPE, approximately 67.1% of the bird fatalities have been passerines (Table 
5). Assuming that 67.1% of all bird mortality would be composed of passerines, approximately 
11,239 passerine fatalities would occur annually in the CPE. Of all passerine fatalities recorded 
during the regional monitoring studies, horned lark made up nearly half (44.3%) of the fatalities. 
Assuming this pattern holds for all CPE wind-energy facilities, it could be expected that on 
average there would be 4975 horned lark fatalities per year. Another common grassland breeder 
in the CPE, western meadowlark (Sturnella neglecta), composed approximately 4.8% of the 
passerine fatalities at wind-energy facilities, and therefore total annual mortality of this species 
related to wind turbine collisions would be approximately 540 individuals. At wind-energy 
facilities in the CPE, migrant passerines of several species generally composed approximately 
30% of the bird fatalities (Table 1). Assuming these estimates are representative of all CPE 
wind-energy facilities, approximately 5025 nocturnal migrant fatalities would be expected per 
year if 6700 MW of wind power were constructed. The most common migrant fatality at existing 
wind-energy facilities in the CPE was golden-crowned kinglet (Table 3). Approximately 5.6% of 
the passerine fatalities were of this species; therefore, estimated annual mortality for this species 
would be approximately 938 individuals. 
 
According to Blancher et al. (2007), the estimated size of the breeding population of horned larks in 
that portion of the CPE in Washington and Oregon is 2.2 million. Given our estimate of 4975 
horned lark fatalities, and if it is assumed that the horned lark fatalities are spread equally over the 
year, then roughly 25% (~1244) of these fatalities would be during the breeding season. This 
represents approximately 0.06% of the breeding horned lark population. Given that most of the 
mortality will be composed of common species with widespread distribution and large populations, 
that annual mortality rates of song birds typically range from 30–70% (Lack 1966; Welty 1982), 
losses amounting to less than one percent are impacts to individuals, and therefore not significant 
from a population standpoint.  
 
While this example represents a plausible means of addressing potential population impacts under a 
number of assumptions, it illustrates the low level of effect on the common grassland/agricultural 
species that comprise the largest portion of the fatalities. Similar examples could be used for the 
other species that illustrate lower effects. For example, the BBS data indicate the breeding 
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population of western meadowlarks in the CPE of Oregon and Washington is one million (Blancher 
et al. 2007). Given our estimate of 540 western meadowlark fatalities, the impact on the western 
meadowlark breeding population in the Columbia Plateau would be minor and insignificant. The 
number of fatalities from other species are even fewer (see Table 3) and unlikely to have any 
population effects.  
 
In general, while modern turbines are getting taller, new wind-energy facilities do not appear to 
have a large impact on migrant birds. Results of marine radar surveys for proposed wind-energy 
facilities have indicated that the vast majority of nocturnal migrants fly at altitudes that do not put 
them at risk of collision with turbines (Young and Erickson 2006). Also, there have been only two 
multiple individual mortality events during a migration season reported at newer wind-energy 
facilities in the US. At Buffalo Ridge, Minnesota, fourteen migrating passerine fatalities (vireos, 
warblers, flycatchers) were observed at two turbines during a single night in May 2002 (Johnson et 
al. 2002b), and 33 migrating passerine fatalities (mostly warblers) were observed near one turbine 
and a well-lit substation at the Mountaineer, West Virginia, wind-energy facility in May 2004 
(Kerns and Kerlinger 2004). At wind-energy facilities in the CPE, migrant passerines of several 
species generally composed approximately 30% of the bird fatalities. Some impacts are expected for 
nocturnal migrating species; however, impacts are not expected to be great for the CPE. The 
apparent migrant with the greatest number of collision fatalities is golden-crowned kinglet. Our 
annual mortality estimate for golden-crowned kinglet was 938, which would represent 0.13% of the 
estimated breeding population size of this species in the CPE of Oregon and Washington, which is 
720,000 (Blancher et al. 2007). Golden-crowned kinglets are typically associated with forested 
habitats during the breeding season, so it is assumed that many of the impacted individuals were 
from surrounding mountainous ecoregions or populations further north (e.g., Canada), rather than 
from the CPE. As with horned lark, estimating the potential population size from which these birds 
came requires a number of assumptions. However, while the potential population size is unknown, 
it is possible that the individual fatalities came from several populations in surrounding or more 
northern ecoregions, thus further diluting the impacts on any one population. Other potential 
migrant species were found in lower numbers. Cumulatively the impacts to migrants would be 
spread over a much larger population base and are not considered significant. 
 
Sensitive Bird Species 
In addition to golden eagle and ferruginous and Swainson’s hawks discussed above, other 
species classified as sensitive species by the WDFW and/or ODFW have been found as fatalities 
at CPE wind energy projects.  These include long-billed curlew (Numenius americanus), Lewis’s 
woodpecker (Melanerpes lewis), grasshopper sparrow (Ammodramus savannarum), sage 
thrasher (Oreoscoptes montanus), sage sparrow (Amphispiza belli) and Vaux’s swift (Chaetura 
vauxi).   Only one fatality of each of the above species has been found at CPE wind energy 
projects.  Given that 837 bird fatalities have been found at these projects and estimated total bird 
mortality is 16,750, the estimated mortality for each of these species would be approximately 20 
fatalities per year.  The estimated population sizes of each of these species in the CPE based on 
Blancher et al. (2007) is 25,000 Lewis’s woodpeckers, 149,000 grasshopper sparrows, 1,060,000 
sage thrashers, 314,000 sage sparrows, and 110,000 Vaux’s swifts; no estimate was provided for 
long-billed curlew.  Given these estimated populations sizes, the loss of 20 individuals per year 
would not have measurable population consequences. 
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Bats 
Based on bat mortality estimates at the other regional wind-energy facilities, total bat mortality 
in the CPE was estimated at 8040 per year. Based on species composition of bat fatalities found 
at CPE wind-energy facilities, approximately 3795 silver-haired and 3714 hoary bat fatalities 
would occur in the CPE on an annual basis.  
 
Unlike birds, there is little information available about population sizes of most bat species, 
especially the non-hibernating, solitary tree-roosting species that compose most of the wind-
energy facility related mortality in North America. Results of monitoring studies across the US 
and Canada have found similar trends in impacts.  Risk to bats from wind turbines is unequal 
across species and across seasons. The majority of bat fatalities at wind projects in western North 
America have been tree roosting bats that are long-distance migrants (Johnson and Stephens 
2010). Silver-haired bats throughout the US and species in the Lasiurus genus, the hoary bat in 
the western U.S. and the eastern red bat (L. borealis) in the Midwest and eastern U.S., are the 
most abundant fatalities found at wind-energy facilities. Less common fatalities include big 
brown bats and Myotis species (Arnett et al. 2008, Johnson 2005, Johnson and Stephens 2010). 
The highest mortality occurs during the fall migration period for bats, from roughly late-July 
through September (Arnett et al. 2008, Johnson 2005). Much lower mortality rates occur in the 
spring and summer, particularly in the CPE. 
 
More recently, studies at different locations in the US and Canada appear to indicate that bat 
mortality is not related to site features or habitat, and dissimilar results for ecologically similar 
facilities have been found (Baerwarld and Barclay 2009). While it is hypothesized that eastern 
deciduous forests in mountainous areas may be the highest risk areas, relatively high bat 
mortality has also occurred at wind-energy facilities in prairie/agricultural settings (Alberta, 
Canada; Baerwald 2008) and row crop agricultural settings in the Midwestern US (Jain 2005, 
Gruver et al. 2010). Bat mortality in the CPE would involve primarily silver-haired and hoary 
bats. Most mortality is observed during the fall migration period. The regional monitoring 
studies suggest resident bats do not appear to be significantly affected because very low numbers 
of resident bat species have been observed as fatalities.  One species of potential concern is the 
Townsend’s big-eared bat (Corynorhinus townsendii), a state candidate species in Washington.  
Very little is known about the current distribution of Townsend’s big-eared bat in Washington. 
According to Marshall et al. (1996) the subspecies Corynorhinus townsendii pallescens occurs 
east of the Cascade Range, within the CPE.   A Biological Assessment prepared to address the 
potential for a wind-energy facility in West Virginia to impact the federally endangered Virginia 
big-eared bat (Corynorhinus townsendii virginianus), a subspecies of Townsend’s big-eared bat, 
concluded that the collision risk to this species is very low because it is non-migratory and 
forages well below the space occupied by turbine blades (Johnson and Strickland 2003). These 
conclusions are also likely applicable to Townsend’s big-eared bat, and to date no fatalities of 
this species have been found at any wind energy facility in the CPE.  

Hoary bats and silver-haired bats occupy forested habitats during the breeding season – habitat 
distinctly lacking and localized throughout the CPE. The significance of wind energy impacts on 
hoary and silver-haired bat populations is difficult to predict, as there is no information available 
on the overall population sizes of these bats. However, hoary and silver-haired bats are widely 
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distributed throughout North America. Most concern over impacts to bats is with wind-energy 
facilities built on ridgetops in the Appalachian Mountains, where mortality levels have been as 
high as 39.7 bat fatalities/MW/year (Kerns et al. 2005), substantially higher than the average of 
1.20 bat fatalities/MW/year observed in the Pacific Northwest.  

In general, mortality levels on the order of one to two bats per MW are likely not significant to 
populations, although cumulative effects may have greater consequences for long-lived, low-
fecundity species such as bats. Unlike many bird species that may have multiple clutches of 
multiple young per year, bats are long-lived species with relatively low reproductive rates. For 
example, hoary and silver-haired bats typically produce only two young per year (Shump and 
Shump 1982, Kunz 1982). As such, their populations are much slower to recover from large 
fatality events than other species, such as most birds, that have much higher reproductive rates. 
Bats tend to live longer than birds, however, and may have a longer breeding lifespan. The 
impact of the loss of breeding individuals to populations such as these may have greater 
consequences.  
 
Because migratory tree bats are primarily solitary tree dwellers that do not hibernate, it has not 
been possible to develop any suitable field methods to estimate their population sizes (Carter et 
al. 2003). As a result, impacts on these bat species caused by wind energy development cannot 
be put into perspective from a population impact standpoint. To help solve this problem, 
population genetic analyses of DNA sequence and microsatellite data are being conducted to 
provide effective population size estimates, to determine if populations are growing or declining, 
and to see if these populations are comprised of one large population or several discrete 
subpopulations that use spatially segregated migration routes (Amy L. Russell, Assistant 
Professor, Grand Valley State University, Allendale, Michigan, pers. commun.). 
 
Since it is most likely breeding populations from surrounding mountainous/forested ecoregions 
or from more northern areas (e.g., Canada) are affected at the Columbia Plateau wind-energy 
facilities during the fall migration, the dynamics of these populations would need to be known to 
predict population effects. For large and stable populations the level of impact is not expected to 
be significant, although impacts could be more pronounced for less stable populations. Bat 
Conservation International (BCI), the American Wind Energy Association (AWEA), the US Fish 
& Wildlife Service (USFWS), and the US Department of Energy National Renewable Energy 
Laboratory (NREL) have initiated a research effort termed the Bat Wind Energy Cooperative to 
conduct research and further understand bat and wind turbine interactions and how to prevent or 
minimize bat fatalities at wind energy facilities. 
 
Indirect Effects 
 
Grassland and shrub-steppe communities are the most abundant native communities in the CPE, 
but they are also highly subjected to development and conversion to agriculture (Johnson and 
O’Neil 2001). In addition to potentially thousands of new vertical structures, added wind energy 
generation in the region will result in more roads (mostly dirt and gravel) and increased human 
activity due to turbine construction and maintenance. A substantial portion of these impacts will 
be to already heavily-disturbed agricultural fields and moderately disturbed rangeland used for 
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livestock grazing. The percent of direct impacts actually occurring in native grassland or shrub-
steppe habitat are difficult to predict and would be based on individual facility design and layout. 
However, based on the community types that existing wind-energy facilities are located in, we 
assume that approximately 25% of the existing and proposed facilities would be in cultivated 
cropland.  Based on terrestrial vegetative communities in the CPE (Figure 2), only seven of the 
47 existing or proposed wind energy facilities as of late 2008 were in communities classified as 
shrub steppe, with two additional facilities in areas classified as grasslands.  The remaining 
facilities were all within vegetative communities classified by Quigley and Arbelbeide (1997) as 
agricultural lands.  These lands include croplands as well as rangelands used for cattle grazing, 
but are apparently degraded such that they are no longer classified as shrublands or grasslands.  
Therefore, most of the wind energy facilities in the CPE are in areas already degraded to some 
extent from conversion to pastures and cultivated cropland. 
 
Assuming that on average the permanent impacts associated with a turbine and the associated 
access roads are 1.5 acres per turbine, and that 1.5-3.0 MW turbines are used for all new projects 
in the foreseeable future, then approximately 5000 acres (7.8 mi2) of non-agricultural vegetation 
types, primarily grassland shrub-steppe vegetation, would be lost in the CPE with 6700 MW of 
wind energy. These impacts would be spread over a large area geographically (see Figure 1).  
Given that the CPE is 32,096 mi2 in size, permanent impacts associated with 6700 MW of wind 
energy development would represent only 0.02% of the area. 
 
While the CPE covers a large area, and characteristic grassland shrub-steppe habitat is 
widespread, it is also heavily fragmented by agricultural activities. Species that depend on native 
habitat face physical and ecological barriers within the region and at the region’s edges. The 
Columbia River, and other smaller rivers in the area, cut deep canyons and present linear 
alteration to the general physiography and potential barriers to some animal species movement. 
Large swaths of agricultural land are less obvious, but may pose significant obstacles to small or 
less mobile animals. While many birds are not impeded by such physical barriers, some smaller, 
habitat-specific birds that depend on brushy habitats for cover could be affected by such habitat 
fragmentation. Habitat specialists and obligates such as greater sage-grouse (Centrocercus 
urophasianus) and sage sparrow (Amphispiza belli) require large tracts of continuous sage 
habitat (Johnson and O’Neil 2001), which is largely missing from the Columbia Plateau, and the 
range for these species in the Columbia Plateau is already severely restricted. Assuming that 
agricultural vegetation types are not important wildlife habitat, habitat loss impacts are not 
expected to be a significant loss to any given species within the entire CPE. However, because 
existing and proposed wind-energy facilities tend to be concentrated within certain regions 
within the CPE (see Figure 1), habitat loss may lead to localized population declines of some 
species. 
 
In addition to direct effects through collision mortality, wind-energy development results in 
direct loss of habitat where infrastructure is placed and indirect loss of habitat through behavioral 
avoidance and habitat fragmentation.  Direct loss of habitat associated with wind-energy 
development is relatively minor compared to most other forms of energy development.  
Although wind-energy facilities can cover substantial areas, the permanent footprint of facilities 
such as the turbines, access roads, maintenance buildings, substations and overhead transmission 
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lines, generally occupies only 5 to 10% of the entire development area (Bureau of Land 
Management [BLM] 2005).  Estimates of temporary construction impacts range from 0.2 to 1.0 
ha (0.5 to 2.5 ac) per turbine (AWEA 2009). Behavioral avoidance, however, may reduce habitat 
suitability over much larger areas for some species of wildlife, depending on how far a species is 
displaced from wind-energy facilities.     The greatest concern with displacement impacts in 
western North America has been where facilities were constructed in native habitats such as 
grasslands or shrublands (Leddy et al. 1999, Mabey and Paul 2007).  
 
Most studies on raptors at wind-energy facilities indicate displacement effects to be negligible. A 
before-after/control impact  study of avian use at the Buffalo Ridge wind-energy facility in 
Minnesota found evidence that northern harriers (Circus cyaneus) avoided turbines on a small 
scale (< 100 m [328 ft] from turbines) and large scales (range of 105 - 5,364 m [345 – 17,598 ft]) 
in the year following construction (Johnson et al. 2000a). Two years following construction, 
however, no large-scale displacement was detected. The only published report of avoidance of 
wind turbines by nesting raptors occurred at the Buffalo Ridge facility, where raptor nest density 
on 101 mi2 (261.6 km2) of land surrounding the facility was 5.94 nests/39 mi2 (5.94 nests/101.0 
km2) yet no nests were present in the 12 mi2 (31.1 km2) facility itself, even though habitat was 
similar (Usgaard et al. 1997). At a facility in eastern Washington, raptors still nested in the study 
area at approximately the same levels after construction, and several nests were located within a 
half-mile (0.8 km) of turbines (Erickson et al. 2004). Howell and Noone (1992) found similar 
numbers of raptor nests before and after construction of Phase 1 of the Montezuma Hills facility 
in California, and anecdotal evidence indicates that raptor use of the Altamont Pass wind 
resource area in California may have increased since installation of wind turbines (Orloff and 
Flannery 1992, AWEA 1995).  At the Foote Creek Rim wind-energy facility in southern 
Wyoming, one pair of red-tailed hawks nested within 0.3 miles (0.5 km) of the nearest turbine, 
and seven red-tailed hawk nests, one great horned owl (Bubo virginianus) nest, and one golden 
eagle nest located within one mile (1.6 km) of the facility successfully fledged young (Johnson et 
al. 2000b, Western EcoSystems Technology, Inc. [WEST] unpublished data). The golden eagle 
pair successfully nested a half-mile (0.8 km) from the facility for three different years after the 
project became operational.  
 
Studies in western North America concerning displacement of non-raptor species have 
concentrated on grassland passerines and waterfowl. Wind-energy facility construction appears 
to cause small-scale local displacement of some grassland passerines and is likely due to the 
birds avoiding turbine noise and maintenance activities. Construction also reduces habitat 
effectiveness because of the presence of access roads and large gravel pads surrounding turbines 
(Leddy 1996, Johnson et al. 2000a). Leddy et al. (1999) surveyed bird densities in Conservation 
Reserve Program (CRP) grasslands at the Buffalo Ridge wind-energy facility in Minnesota, and 
found mean densities of 10 grassland bird species were four times higher at areas >180 m (591 
ft) from turbines than they were at grasslands nearer turbines. Johnson et al. (2000a) found 
reduced use of habitat within 100 m of turbines by seven of 22 grassland-breeding birds 
following construction of the Buffalo Ridge facility. At the Stateline wind-energy facility in 
Oregon and Washington, use of areas <50 m from turbines by grasshopper sparrow 
(Ammodramus savannarum) was reduced by approximately 60%, with no reduction in use >50 
m from turbines (Erickson et al. 2004).  At the Combine Hills facility in Oregon, use of areas 
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within 150 m of turbines by western meadowlark was reduced by 86%, compared to a 12.6% 
reduction in use of reference areas over the same time period (Young et al. 2005a).  Horned 
larks, however, showed significant increases in use of areas near turbines at both of these 
facilities, likely because this species prefers areas of bare ground such as those created by turbine 
pads and access roads (Beason 1995).    
 
Shaffer and Johnson (2008) examined displacement of grassland birds at two wind energy 
facilities in the northern Great Plains. Intensive transect surveys were conducted on plots with 
and without turbines. The study focused on five species at two study sites, one in South Dakota 
and one in North Dakota. Based on this analysis, killdeer (Charadrius vociferous), western 
meadowlark, and chestnut-collared longspur (Calcarius ornatus) showed no avoidance of wind 
turbines. However, grasshopper sparrow and clay-colored sparrow (Spizella pallida) showed 
avoidance out to 200 m (656 ft).  
 
At the Buffalo Ridge facility, the abundance of several bird types including shorebirds and 
waterfowl was significantly lower at survey plots with turbines than at reference plots without 
turbines, indicating that the area of reduced use was limited primarily to areas within 100 m of 
the turbines (Johnson et al. 2000a). These results are similar to those of Osborn et al. (1998), 
who reported that birds at Buffalo Ridge avoided flying in areas with turbines.   
 
Populations of mountain plovers (Charadrius montanus) at the Foote Creek Rim wind-energy 
facility in Wyoming declined during construction but have slowly increased since, although not 
to the same level present prior to construction. It is not known if the initial decline or subsequent 
increase was due to presence of the wind-energy facility or to regional changes in mountain 
plover populations.  Nevertheless, some mountain plovers have apparently become habituated to 
the turbines, as 11 of 28 nests found during surveys (39%) were located within 75 m (246 ft) of 
turbines (Young et al. 2005b). 
 
Breeding dabbling ducks (mallard, blue-winged-teal [Anas discors], gadwall [A. strepera], 
northern pintail [A. acuta], and northern shoveler [A. clypeata]) were counted on wetland 
complexes at two wind-energy facilities and similar reference areas in North and South Dakota 
during the 2008 breeding season (Walker et al. 2008, unpublished report).  Breeding duck 
numbers were similar between developed and undeveloped areas.  The study is continuing 
through 2010 to further assess response of breeding ducks to wind-energy development. 

The CPE wind energy facilities will be sited in vegetation communities common to the region, and 
other similar vegetation types are abundant. Furthermore, the actual area occupied by turbines and 
other infrastructure in a typical modern wind energy facility is only 5-10% of the total project area 
(BLM 2005). However, it is not known if displaced individuals simply move somewhere else and 
breed successfully, have reduced breeding success, do not breed at all, or some combination of the 
above. In addition, habitat fragmentation and disturbance from turbines and maintenance activities 
may make the entire wind-energy facility unsuitable for some species. If this occurs, a reduction in 
the number of breeding birds within the wind-energy facility and adjacent areas may occur, and the 
effect may be more pronounced in areas with concentrated facilities in circumstances where habitat 
is a limiting factor.  However, the total area occupied by wind-energy facilities is only a small 
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fraction of the CPE (see Figure 1), and measurable population impacts are not likely for the entire 
region.  

 
DISCUSSION 

Mortality estimates for this analysis were based on species composition of fatalities found at 16 
existing wind energy facilities in the CPE.  Sample sizes for this analysis were relatively small 
for some groups.  For example, we estimated ferruginous hawk mortality assuming that they 
would compose 5.7% of all raptor fatalities based on four ferruginous hawk fatalities out of 70 
raptor fatalities found at the existing wind energy facilities.   This ratio could easily change as 
additional fatality data are collected at new wind energy facilities in the CPE. 
 
Our cumulative mortality estimates should be considered tentative, as no comparable fatality 
data exist for the large 2.0-3.0 MW turbines proposed for many of the future wind-energy 
facilities in the CPE. These estimates assume bird and bat fatality rates for a 3.0-MW turbine 
would be twice as high as a 1.5-MW turbine, which may not be accurate. Although the 2.0-3.0 
MW turbines have a larger rotor diameter, which may increase collision risk to raptors, the rotor-
swept area is higher off the ground and the turbine rotates at slower speeds, which may actually 
reduce risk to some raptors.  Based on an analysis of avian fatality data at wind farms with 
turbines ranging in size from 0.04–1.8 MW, tower heights ranging from 24–94 m and rotor 
diameters ranging from 15–80 m, Barclay et al. (2007) concluded that avian fatality rates were 
not affected by any of these parameters.  Therefore, inflating our estimates to account for larger 
turbines may lead to over-estimates of avian mortality. 
 
This cumulative effects analysis was based largely on results of existing studies of wind-energy 
facilities in the region, and in particular monitoring studies that estimated the direct impacts of a 
particular wind-energy project. The overall design for these studies incorporates several 
assumptions or factors that affect the results of the fatality estimates. First, all bird casualties 
found within the standardized search plots during the study periods were included in the 
analyses. It is assumed that carcass found incidentally within a search plot during other activities 
would have been found during a standardized carcass search. Second, it was assumed that all 
carcasses found during the studies were due to collision with wind turbines. True cause of death 
is unknown for most of the fatalities. It is highly likely that some of the casualties included in the 
data pool for the various projects were due to natural causes or background mortality such as 
predation, disease, other natural causes, or manmade causes such as farming activity or vehicles 
on county/project roads. The overall effect of these assumptions is that the analyses provide a 
conservative estimate (an overestimate) of mortality.  
 
This cumulative impacts analysis assumed that up to 6700 MW of wind energy could be 
developed in the CPE.  However, based on recent estimates by the Northwest Power and 
Conservation Council (NPCC), which recognize constraints on wind development, such as 
transmission capacity, the NPCC projects that 5577 MW of wind energy development will be 
installed by the year 2013 (Jeff King, Senior Resource Analyst, presentation to the Northwest 
Wind Integration Forum Steering Committee, January 7, 2010).   Because our estimates of bird 
and bat fatalities assuming that 6700 MW of wind energy would be developed are likely 
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overestimates, for comparison purposes we also derived estimates assuming that 5577 MW of 
wind energy would be developed (Table 8).   
 
A few studies of wind-energy facilities in other regions of the country have provided information 
on background mortality. During a four-year study at Buffalo Ridge, Minnesota, 2482 fatality 
searches were conducted on study plots without turbines to estimate reference mortality in the 
study area. Thirty-one bird fatalities comprising 15 species were found (Johnson et al. 2000a). 
Reference mortality adjusted for searcher efficiency and carcass removal for the study was 
estimated to average 1.1 fatalities per plot per year. At a second study, pre-project carcass 
searches were conducted at a proposed wind-energy facility in Montana (Harmata et al. 1998). 
Three bird fatalities were found during eight searches of five transects, totaling 10.94 miles 
(17.61 km) per search. On average, approximately 1.12 miles (1.8 km) of transect are searched 
within each turbine plot in the referenced studies for the CPE (Table 2). The amount of transect 
searched at the Montana site per search was equivalent to searching approximately seven to nine 
turbines for the regional studies. The background estimate for observed mortality would be 
approximately 0.33 per turbine plot per year, unadjusted for scavenging and searcher efficiency. 
The background mortality information from the Minnesota and Montana studies suggests that the 
estimates of bird mortality include some fatalities not related to turbine collision, and this factor 
alone would lead to an over-estimate of actual bird collision mortality for wind-energy facilities. 
 
Avian population estimates used in this analysis relied on breeding bird survey (BBS) data, and 
some of these estimates had relatively large standard errors.  Thogmartin et al. (2006) reviewed 
the population estimation approach used by Blancher et al. (2007) and concluded that because 
BBS data were designed to detect long-term population trends, use of these data for estimating 
population sizes may be questionable.  Regardless of these concerns, in order to estimate 
cumulative impacts, information on sizes of affected populations is required, and the population 
estimates provided by Blancher et al. (2007) are the only ones available for the CPE.   

Finally, this cumulative impacts assessment only examined cumulative impacts of birds and bats 
due to wind energy development in the CPE.  Wind energy development is only one factor affecting 
wildlife populations in the CPE, and is likely minor compared to other past, present, and future 
actions in the CPE, including large-scale conversion of native shrublands and grasslands to crop 
land; expansion of urban areas and rural subdivisions; road and highway construction; energy 
development, including dams for hydropower; and increases in other infrastructure, such as 
communication towers and power lines.  For example, a review conducted by Erickson et al. (2001) 
found that wind energy contributes only a minor fraction of the overall avian collision mortality in 
the US due to powerlines, roads, communication towers and other structures.  The ability to 
estimate wind energy development impacts on wildlife is unique because several studies have been 
conducted in the CPE to quantify bird and bat impacts.  Similar estimates of bird and bat impacts 
due to direct mortality and loss or fragmentation of habitat caused by other activities are not 
available.      
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Table 1. Avian use estimates and avian fatality estimates for existing wind energy projects 
in the Columbia Plateau Ecoregiona. 
 
 

Project 

Mean annual avian 
use (#/20-min 

survey) 
Mean annual mortality 

(#/MW/year)  

Raptors All birds Raptors All birds 
Nocturnal 
Migrants Source 

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

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 

Klondike III, OR 0.78 b 8.18 b 0 2.5 0.51 Gritski et al. 2009 

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 0.21 6.7 1.56 Gritski et al. 2008 

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

Mean 0.52 12.0 0.077 2.5 0.75  
a  Quantitative fatality estimates are not yet available for the Goodnoe and White Creek wind energy facilities in 
Klickitat County, Washington and the Pebble and Hay Canyon wind energy facilities in Oregon 

b  Surveys were 10 minutes long; estimates provided were multiplied by 2 to estimate use during a 20-minute 
interval 
c 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 2. Avian use estimates (# observed per 20 minutes per plot with 800-m radius 

viewshed) for Wind Resource Areas in the Columbia Plateau Ecoregion. 
 
Wind Resource Area 

 
Location 

Mean avian use 
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 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 3. Number and species composition of bird fatalities found at the existing 

Columbia Plateau Ecoregion wind energy projects a. 
Species Number fatalities % composition 
horned lark 249 29.7 
golden-crowned kinglet 47 5.6 
ring-necked pheasant 45 5.4 
gray partridge 36 4.3 
unidentified passerine 32 3.8 
western meadowlark 27 3.2 
European starling 25 3.0 
mourning dove 24 2.9 
chukar 23 2.7 
American kestrel 22 2.6 
dark-eyed junco 21 2.5 
unidentified bird 20 2.4 
white-crowned sparrow 17 2.0 
red-tailed hawk 14 1.7 
rock pigeon 12 1.4 
yellow-rumped warbler 11 1.3 
ruby-crowned kinglet 10 1.2 
winter wren 10 1.2 
American robin 8 1.0 
Brewer’s sparrow 7 0.8 
northern flicker 7 0.8 
short-eared owl 7 0.8 
common nighthawk 6 0.7 
house wren 6 0.7 
Swainson’s hawk 6 0.7 
Townsend’s warbler 6 0.7 
unidentified sparrow 6 0.7 
unidentified kinglet 6 0.7 
black-billed magpie 5 0.6 
red-breasted nuthatch 5 0.6 
golden-crowned sparrow 5 0.6 
spotted towhee 4 0.5 
Canada goose 4 0.5 
ferruginous hawk 4 0.5 
common raven 3 0.2 
rough-legged hawk 3 0.4 
song sparrow 3 0.4 
vesper sparrow 3 0.4 
white-throated swift 3 0.4 
acorn woodpecker 2 0.2 
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American coot 2 0.2 
Cassin’s vireo 2 0.2 
chipping sparrow 2 0.2 
great blue heron 2 0.2 
great horned owl 2 0.2 
house finch 2 0.2 
long-eared owl 2 0.2 
Macgillivray’s warbler 2 0.2 
mallard 2 0.2 
mountain bluebird 2 0.2 
northern harrier 2 0.2 
northern rough-winged swallow 2 0.2 
pine siskin 2 0.2 
sage thrasher 2 0.2 
savannah sparrow 2 0.2 
unidentified buteo 2 0.2 
unidentified warbler 2 0.2 
Vaux’s swift 2 0.2 
western tanager 2 0.2 
American goldfinch 1 0.1 
American pipit 1 0.1 
Barn owl 1 0.1 
black-throated sparrow 1 0.1 
brown-headed cowbird 1 0.1 
bufflehead 1 0.1 
California quail 1 0.1 
Cooper’s hawk 1 0.1 
downy woodpecker 1 0.1 
golden eagle 1 0.1 
grasshopper sparrow 1 0.1 
gray catbird 1 0.1 
hairy woodpecker 1 0.1 
horned grebe 1 0.1 
house sparrow 1 0.1 
killdeer 1 0.1 
Lewis’s woodpecker 1 0.1 
long-billed curlew 1 0.1 
northern pintail 1 0.1 
orange-crowned warbler 1 0.1 
red-winged blackbird 1 0.1 
sage sparrow 1 0.1 
sharp-shinned hawk 1 0.1 
Swainson’s thrush 1 0.1 
Townsend’s solitaire 1 0.1 
tree swallow 1 0.1 
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turkey vulture 1 0.1 
unidentified accipiter 1 0.1 
unidentified duck 1 0.1 
unidentified empidonax 1 0.1 
unidentified gamebird 1 0.1 
unidentified nuthatch 1 0.1 
unidentified owl 1 0.1 
unidentified thrush 1 0.1 
unidentified vireo 1 0.1 
unidentified woodpecker 1 0.1 
varied thrush 1 0.1 
Virginia rail 1 0.1 
warbling vireo 1 0.1 
western grebe 1 0.1 
western kingbird 1 0.1 
western wood-pewee 1 0.1 
Williamson’s sapsucker 1 0.1 
Wilson’s warbler 1 0.1 
yellow warbler 1 0.1 
Total 837 100 
a  Species composition of bird fatalities is based on the data provided in those studies included in Table 1 as well as 
raw  fatality data (species and numbers) for the Goodnoe and White Creek wind energy facilities in Klickitat 
County, Washington and the Pebble and Hay Canyon wind energy facilities in Oregon 
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Table 4. Percent composition of avian fatalities by species group for existing Columbia 
Plateau Ecoregion wind energy projects. 

Species Number of
Fatalities 

Percent 
Composition 

Passerines 562 67.1 
Upland gamebirds 106 12.6 
Raptors 70 8.5 
Doves/pigeons 36 4.3 
Waterbirds/waterfowl/shorebirds 18 2.1 
Other birdsa 25 3.0 
Unidentified birds 20 2.4 
Totals  837 100 

a woodpeckers, nighthawks, swifts 
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Table 5. Summary of bat mortality at existing wind energy projects in the Columbia 
Plateau Ecoregion. 

Project Name [state] 
Bats per 

MWa 
 

Reference 
Stateline [OR/WA] 1.44 Erickson et al. 2004, 2007 
Vansycle [OR] 1.12 Erickson et al. 2000 
Klondike [OR] 0.77 Johnson et al. 2003b 
Klondike II [OR] 0.41 NWC and WEST, Inc. 2007 
Klondike III [OR] 0.23 Gritski et al. 2009 
Hopkins Ridge [WA] 0.63 Young et al 2007 
Wild Horse [WA] 0.39 Erickson et al. 2008 
Nine Canyon [WA] 2.46 Erickson et al. 2003 
Leaning Juniper [OR] 1.98 Gritski  et al. 2008 
Big Horn I [WA] 1.90 Kronner et al. 2008 
Combine Hills [OR] 1.88 Young et al. 2005a 

Average 1.20  
a 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 6. Number and species composition of bat fatalities found at eight existing Columbia 
Plateau wind energy projectsa. 

Species Number of
Fatalities 

Percent 
Composition 

silver-haired bat 184 47.2 
hoary bat 180 46.2 
unidentified bat 13 3.3 
little brown bat 8 2.1 
big brown bat 5 1.3 
Totals (4 species) 390 100 

a  Species composition of bat fatalities is based on the data provided in those studies included in Table 5 as well as 
raw  fatality data (species and numbers) for the Goodnoe and White Creek wind energy facilities in Klickitat 
County, Washington and the Pebble and Hay Canyon wind energy facilities in Oregon 
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Table 7. Seasonal timing of raptor fatalities at existing wind energy facilities in the 
Columbia Plateau. 

 

Wind Energy Project 
Season  

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 

Klondike III, OR 0 0 0 0 0 

Vansycle, 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 4 3 4 0 11 

Condon, OR 1 0 0 0 1 

Totals 15 28 14 7 65 
Percent 23.1 43.1 21.5 10.8 100 
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Table 8. Comparison of avian and bat fatality estimates presented in this report between 
6700 and 5577 megawatts of wind energy development in the Columbia Plateau 
ecoregion. 

 

Fatality estimates by avian or bat species/group 
MW of installed Capacity 

5577 6700 
All birds 13,942 16,750 

All raptors 430 516 

American kestrel 135 162 

Red-tailed hawk 86 103 

Short-eared owl 43 52 

Ferruginous hawk 24 29 

Swainson’s hawk 37 44 

Golden eagle 6 7 

Upland gamebirds 1756 2110 

Waterfowl/waterbirds/shorebirds 293 352 

Passerines 9351 11,239 

Horned lark 4139 4975 

Western meadowlark 449 540 

Nocturnal migrants 4181 5025 

Golden-crowned kinglet 780 938 

Long-billed curlew 17 20 

Lewis’s woodpecker 17 20 

Grasshopper sparrow 17 20 

Sage thrasher 17 20 

Sage sparrow 17 20 

Vaux’s swift 17 20 

All bats 6689 8040 

Silver-haired bat 3157 3795 

Hoary bat 3090 3714 
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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, October 2008. 
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Figure 2. Terrestrial vegetative communities within the Columbia Plateau Ecoregion. 



 

 

 

 

 

 

 

 

C-12 

Avian and Bat Cumulative Impacts Analysis.  Shepherds Flat 
Wind Project.  Gilliam and Morrow Counties, Oregon.  

Prepared for LifeLine Renewable Energy, Inc. 

 David P. Young, Jr. and Victoria K. Poulton, WEST, Inc.  
2007. 

 















































 

 

 

 

 

 

 
Appendix D-1 

Land Use Consistency Determination  
Skamania County, May 2009 
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Appendix D-2 
Land Use Consistency Determination  

Skamania County, December 2009 
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Appendix E-1 
DAHP Concurrence on Area of Potential Effects

                                     Applicant APE 
 
 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E-2 
BPA Section 106 Consultation Letters 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

August 2, 2010 
 
In reply refer to:  KEC-4 
 
Mr. Rob Whitlam, Ph.D.        Certified Mail 
State Archaeologist            Return Receipt Requested 
Department of Archaeology & Historic Preservation     7009-2820-0002-3433-0256 
1063 South Capitol Way, Suite 106  
Olympia WA  98501 

 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Dr. Whitlam: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your agency – the Washington State Office of Archeology and Historic 
Preservation.  BPA also initiated consultation with The Confederated Tribes of the Umatilla 
Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of Oregon, The 
Nez Perce Tribe of Idaho, and The Confederated Tribes and Bands of the Yakama Reservation, 
and The Columbia River Inter-Tribal Fish Commission (CRITFC) pursuant to 36 CFR 
800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 



 
 
 

2

as access roads running underneath the additional transmission line structures that will be built.  
This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for any of the contacted tribes.  A field survey covering the entire APE shown on the 
enclosed map is planned to be conducted.  Furthermore, the identification, evaluation, and 
mitigation activities will be conducted by an individual meeting the Secretary of the Interior’ 
standards.  Following the background research and field survey, a technical report will be 
prepared and submitted to your office and to any affected tribes. 
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation.   
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, Aug. 2, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
Enclosures: 
APE Map 
Project Overview Map 
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STATE OF WASHINGTON 

DEPARTMENT OF ARCHAEOLOGY & HISTORIC PRESERVATION 
1063 S. Capitol Way, Suite 106  �  Olympia, Washington 98501 

Mailing address:  PO Box 48343  �  Olympia, Washington 98504-8343   
(360) 586-3065  �   Fax Number (360) 586-3067  �  Website:  www.dahp.wa.gov  

 

August 9, 2010 

Mr. Andrew M. Montano 

Environment, Fish & Wildlife 

Bonneville Power Administration 

PO Box 3621 

Portland, Oregon 97208-3621              

          Re: Whistling Ridge Substation Project 

             Log No.: 080910-26-BPA 

 

Dear Mr. Montano;  

 

Thank you for contacting our department.  We have reviewed the materials you provided for the Area of 

Potential Effect (APE) for the proposed Whistling Ridge Energy Project Substation Project near 

Underwood, Skamania, County, Washington.  

 

We concur with your determination of the Area of Potential Effect (APE) as described and presented in 

your figures and text.    

  

We would also appreciate receiving any correspondence or comments from concerned tribes or other 

parties that you receive as you consult under the requirements of 36CFR800.4(a)(4). 

 

These comments are based on the information available at the time of this review and on behalf of the 

State Historic Preservation Officer in compliance with the Section 106 of the National Historic 

Preservation Act, as amended, and its implementing regulations 36CFR800.4.   ).  Should additional 

information become available, our assessment may be revised.    Thank you for the opportunity to 

comment and we look forward to receiving the results of the professional archaeological survey report, 

your consultation efforts, and your Determination of Effect. 

 

       Sincerely, 

        
       Robert G. Whitlam, Ph.D. 

       State Archaeologist 

       (360) 586-3080 

       email: rob.whitlam@dahp.wa.gov    
cc: K. Cannell  

 

        

 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

December 10, 2010 
 
In reply refer to:  KEC-4 
 
William Iyall, Chairman 
Cowlitz Indian Tribe           Certified Mail 
PO Box 2547              Return Receipt Requested 

Longview, WA 98632         7010-1060-0000-5012-9336 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Iyall: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State Office 
of Archeology and Historic Preservation, as well as The Confederated Tribes of the Umatilla 
Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of Oregon, The 
Confederated Tribes and Bands of the Yakama Reservation, The Nez Perce Tribe of Idaho, and 
The Columbia River Inter-Tribal Fish Commission (CRITFC) pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 
as access roads running underneath the additional transmission line structures that will be built.  
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This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for yours or any of the other contacted tribes.  A field survey covering the entire APE 
shown on the enclosed map is planned to be conducted.  Furthermore, the identification, 
evaluation, and mitigation activities will be conducted by an individual meeting the Secretary of 
the Interior’ standards.  Following the background research and field survey, a technical report 
will be prepared and submitted to your office and to any affected tribes.   
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, December 10, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
APE Map 
Project Overview Map 
 



Cowlitz Indian Tribe 
P.O. Box 2547  Longview, WA  98632 

360.577.8140  577.7432 (f) 
 

 
 

Cowlitz Indian Tribe Cultural Resources Department 
P.O. Box 2547  1055 9th Ave. Suite C  Longview, WA  98632 

360.577.6962  577.6207 (f)  www.cowlitz.org 
 

 
 
 
March 21, 2011 
 
Andrew M. Montaño 
Environmental Protection Specialist 
Department of Energy 
Bonneville Power Administration 
PO Box 3621 
Portland, OR  97208-3621 
 
RE:  Proposed Whistling Ridge Energy Project, Skamania County, Washington.   
 
Dear Mr. Montaño: 
 
In reference to the project stated above, the Cultural Resources Department of the Cowlitz Indian Tribe 
would like to state its interest.   
 
The Cowlitz Indian Tribe recommends an Inadvertent Discovery Plan be attached to the permit; we have 
included language for your consideration. 
 
Please contact us with any questions or concerns you may have.  We look forward to working with you on 
this undertaking. 
 
Thank you for your time and attention. 
 
All My Relations, 
 
 
 
dAVe burlingame 
Director, Cultural Resources 
360.577.6962 
508.1677 [c] 
577.6207 [f] 
  
CC: Rob Whitlam, Department of Archaeology and Historic Preservation 
 Ed Arthur, Cowlitz Indian Tribe 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

August 2, 2010 
 
In reply refer to:  KEC-4 
 
McCoy Oatman, Chairman 
Cultural Resources Director 
Columbia River Inter-Tribal Fish Commission      Certified Mail 
729 NE Oregon St., Ste 200            Return Receipt Requested 
Portland, OR 97232         7009-2820-0002-3433-0270 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Oatman: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State Office 
of Archeology and Historic Preservation, as well as The Confederated Tribes of the Umatilla 
Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of Oregon, The 
Nez Perce Tribe of Idaho, and The Confederated Tribes and Bands of the Yakama Reservation 
pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 
as access roads running underneath the additional transmission line structures that will be built.  
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This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for yours or any of the other contacted tribes.  A field survey covering the entire APE 
shown on the enclosed map is planned to be conducted.  Furthermore, the identification, 
evaluation, and mitigation activities will be conducted by an individual meeting the Secretary of 
the Interior’ standards.  Following the background research and field survey, a technical report 
will be prepared and submitted to your office and to any affected tribes.   
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, Aug. 2, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
APE Map 
Project Overview Map 
 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

August 2, 2010 
 
In reply refer to:  KEC-4 
 
Carey Miller, THPO           
Cultural Resources Protection Program 
Confederated Tribes of the Umatilla Indian Reservation     Certified Mail 
46411 Timine Way             Return Receipt Requested 
Pendleton, OR 97801     7009-2820-0002-3432-8888 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Ms. Miller: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State Office 
of Archeology and Historic Preservation, as well as The Confederated Tribes of the Warm 
Springs Reservation of Oregon, The Nez Perce Tribe of Idaho, The Confederated Tribes and 
Bands of the Yakama Reservation, and The Columbia River Inter-Tribal Fish Commission 
(CRITFC) pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 
as access roads running underneath the additional transmission line structures that will be built.  
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This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for yours or any of the other contacted tribes.  A field survey covering the entire APE 
shown on the enclosed map is planned to be conducted.  Furthermore, the identification, 
evaluation, and mitigation activities will be conducted by an individual meeting the Secretary of 
the Interior’ standards.  Following the background research and field survey, a technical report 
will be prepared and submitted to your office and to any affected tribes.   
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, Aug. 2, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
APE Map 
Project Overview Map 
 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

August 2, 2010 
 
In reply refer to:  KEC-4 
 
Robert Brunoe, THPO 
Confederated Tribes of the Warm Springs Reservation of Oregon     Certified Mail 
P.O. Box C              Return Receipt Requested 
Warm Springs, OR  97761        7009-2820-0002-3432-8895 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Brunoe: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State Office 
of Archeology and Historic Preservation, as well as The Confederated Tribes of the Umatilla 
Indian Reservation, The Nez Perce Tribe of Idaho, The Confederated Tribes and Bands of the 
Yakama Reservation, and The Columbia River Inter-Tribal Fish Commission (CRITFC) 
pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 
as access roads running underneath the additional transmission line structures that will be built.  
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This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for yours or any of the other contacted tribes.  A field survey covering the entire APE 
shown on the enclosed map is planned to be conducted.  Furthermore, the identification, 
evaluation, and mitigation activities will be conducted by an individual meeting the Secretary of 
the Interior’ standards.  Following the background research and field survey, a technical report 
will be prepared and submitted to your office and to any affected tribes.   
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, Aug. 2, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
APE Map 
Project Overview Map 
 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

August 2, 2010 
 
In reply refer to:  KEC-4 
 
Keith Baird  
Cultural Resources Director 
Nez Perce Tribe of Idaho         Certified Mail 
P.O. Box 305              Return Receipt Requested 
Lapwai, ID 83540         7009-2820-0002-3433-0263 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Baird: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State Office 
of Archeology and Historic Preservation, as well as The Confederated Tribes of the Umatilla 
Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of Oregon, The 
Confederated Tribes and Bands of the Yakama Reservation, and The Columbia River Inter-
Tribal Fish Commission (CRITFC) pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 
as access roads running underneath the additional transmission line structures that will be built.  
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This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for yours or any of the other contacted tribes.  A field survey covering the entire APE 
shown on the enclosed map is planned to be conducted.  Furthermore, the identification, 
evaluation, and mitigation activities will be conducted by an individual meeting the Secretary of 
the Interior’ standards.  Following the background research and field survey, a technical report 
will be prepared and submitted to your office and to any affected tribes.   
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, Aug. 2, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
APE Map 
Project Overview Map 
 







Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

                           

 ENVIRONMENT, FISH AND WILDLIFE 

August 23, 2010 
 
In reply refer to:  KEC-4 
 
Mr. Harry Smiskin, Chairman                 Certified Mail 
Yakama Nation Tribal Council          Return Receipts Required 
Confederated Tribes and Bands of the Yakama Nation              7009-2250-0000-1562-5288 
P.O. Box 151 
Toppenish, WA  98948 

 
Dear Mr. Smiskin: 
 
The Bonneville Power Administration (BPA) is nearing its deadline for comments regarding the 
Draft Environmental Impact Statement (DEIS) issued for the Whistling Ridge Energy Project.  I 
would be interested in hearing from the Confederated Tribes and Bands of the Yakama Nation 
regarding your input to this project.  I hope that you have had sufficient time to look at our DEIS 
and welcome any suggestions you may have.  Additionally, I wanted to let you know that BPA 
has received concurrence to the Area of Potential Effects from the Washington State Historic 
Preservation Office regarding the location where our interconnection would take place if this 
proposed project were to move forward.   
 
I welcome any questions and/or comments that you may have regarding this project.  Please feel 
free to contact me directly at (503) 230-4145 or at ammontano@bpa.gov at any time. 
 
Thank you for your interest in this project. 
 
Sincerely, 
 
 
 
/s/Andrew Montano 08-30-2010 
Andrew M. Montaño 
Environmental Project Manager – KEC-4 
 
cc:   
Ms. Kate Valdez, THPO 
Mr. Johnson Meninick, Cultural Resources Program Manager 
Ms. Lavina Washines, Yakama Nation 
 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

August 2, 2010 
 
In reply refer to:  KEC-4 
 
Ms. V. Kate Valdez, THPO 
Confederated Tribes and Bands of the Yakama Reservation     Certified Mail 
P.O. Box 151              Return Receipt Requested 
Toppenish, WA  98948        7009-2820-0002-3433-0058 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Ms. Valdez: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State Office 
of Archeology and Historic Preservation, as well as The Confederated Tribes of the Umatilla 
Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of Oregon, The 
Nez Perce Tribe of Idaho, and The Columbia River Inter-Tribal Fish Commission (CRITFC) 
pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effect (APE) for the proposed project has been determined and is located 
on the attached APE Map.  Additionally, a project overview map is also being included to depict 
the total project area of the proposed wind facility and that of BPA’s proposed action.  The 
project will be located in T3N, R10E, Sections 7 and 18 (Northwestern Lake Quadrangle).  The 
APE is briefly described below. 
 
The proposed project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line.  The BPA substation would cover 
an area of approximately 430 feet by 430 feet or approximately 4.25 acres.  This area would be 
fenced, graded and graveled.  Inside the fence, there will be a control house, six 230-kV 
disconnect switches, three 230-kV power circuit breakers, steel structures and towers, insulators 
and bus work associated with substations.  There will be a graveled access road to the site as well 
as access roads running underneath the additional transmission line structures that will be built.  
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This development of 4.25 acres would be sufficient for future installation of equipment if 
required for future development. 
 
This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
Upon receipt of comments from your office concerning the proposed project and APE, BPA will 
determine the appropriate action for the identification and protection of historic properties within 
the APE.  This may include tribal input for Traditional Cultural Properties, if indicated as an area 
of concern for yours or any of the other contacted tribes.  A field survey covering the entire APE 
shown on the enclosed map is planned to be conducted.  Furthermore, the identification, 
evaluation, and mitigation activities will be conducted by an individual meeting the Secretary of 
the Interior’ standards.  Following the background research and field survey, a technical report 
will be prepared and submitted to your office and to any affected tribes.   
 
In this initiation of consultation, BPA seeks your concurrence on the proposed undertaking and 
APE discussed above.  We also seek any information that you might have on known 
archaeological resources in the project area.  Based on the interest of time, we anticipate your 
immediate response to this consultation. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
email me at ammontano@bpa.gov . 
 
Sincerely, 
 
 
/s/ Andrew M. Montaño, Aug. 2, 2010 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
APE Map 
Project Overview Map 
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June 2, 2011 
 
In reply refer to:  KEC-4 
 
Robert Whitlam, PhD.          Certified Mail 
State Archaeologist             Return Receipt Requested 
Department of Archeology and Historic Preservation    7011-0470-0002-8720-5501    
1063 S. Capitol Way, Suite 106 
Olympia, WA  98501 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 Log No.: 080910-26-BPA 
 
Dear Dr. Whitlam: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed interconnection is a 
federal undertaking that has the potential to cause effects on historic properties and initiated 
consultation with your agency – the Washington State Office of Archeology and Historic 
Preservation.  BPA also initiated consultation with The Confederated Tribes of the Umatilla 
Indian Reservation, The Cowlitz Indian Tribe, The Confederated Tribes of the Warm Springs 
Reservation of Oregon, The Nez Perce Tribe of Idaho, The Confederated Tribes and Bands of 
the Yakama Reservation, and The Columbia River Inter-Tribal Fish Commission pursuant to 36 
CFR 800.4(a)(4).  
 
As acknowledged by your office on August 9, 2010, the Area of Potential Effects for the 
proposed interconnection will be limited to the following locations:  T3N, R10E, Section 7 and 
Section 18 (Northwestern Lake Quadrangle).  The proposed interconnection is described below. 
 
The proposed interconnection would include the construction of a new BPA substation located 
within the wind development’s project area, which would assist in the transfer of the power 
generated from the project onto BPA’s North Bonneville-Midway 230-kV transmission line.  
The BPA substation would cover an area of approximately 430 feet by 430 feet or approximately 
4.25 acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a 
control house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel 
structures and towers, insulators and bus work associated with substations.  There will be a 
graveled access road to the site as well as access roads running underneath the additional 
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transmission line structures that will be built.  This development of 4.25 acres would be 
sufficient for future installation of equipment if required for future development. 
 
This proposed interconnection would be made through a loop-in of BPA’s North Bonneville-
Midway 230-kV transmission line to the proposed BPA substation.  The loop-in would require 
several steel lattice and wood pole structures (some of the wood pole structures may be guyed) to 
be placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  On September 10, 2010, BPA was contacted by The 
Confederated Tribes and Bands of the Yakama Reservation in which the Tribe expressed that the 
APE should include the proposed wind development (which encompassed some culturally-
sensitive areas) in addition to the proposed interconnection.  BPA met with representatives of the 
Tribe on May 2nd, 2011, to discuss the Tribe’s request for an expanded APE.  BPA discussed 
with the Tribe that BPA has no jurisdiction over siting of wind development facilities, a matter 
left to Washington EFSEC, and that BPA’s APE is limited to the proposed interconnection.   
 
After reviewing the findings of the cultural survey report, BPA finds that the nature and the 
location of this proposed interconnection poses a very minimal potential to cause effects to 
historic properties.  Therefore, it is the opinion of the BPA Archaeologist that the undertaking 
should result in no historic properties affected.  In the unlikely event that archaeological 
materials are encountered during the implementation of this interconnection, an archaeologist 
will immediately be notified and work halted in the vicinity of the finds until they can be 
inspected and assessed.  Additionally, if any findings did occur, your office and the appropriate 
Tribes will be notified of any future findings. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, can also be 
contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño, June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
Enclosure: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. 



 

 
STATE OF WASHINGTON 

DEPARTMENT OF ARCHAEOLOGY & HISTORIC PRESERVATION 
1063 S. Capitol Way, Suite 106  �  Olympia, Washington 98501 

Mailing address:  PO Box 48343  �  Olympia, Washington 98504-8343   
(360) 586-3065  �   Fax Number (360) 586-3067  �  Website:  www.dahp.wa.gov  

 

June 16, 2011 

 

Mr. Andrew M. Montano 

Environment, Fish & Wildlife 

Bonneville Power Administration 

PO Box 3621 

Portland, Oregon 97208-3621 

            Re:  Whistling Ridge Energy Substation Project 

             Log No.: 080910-26-BPA 

 

Dear Mr. Montano;  

 

Thank you for contacting our department.  We have reviewed the professional archaeological survey 

report you provided for the proposed Whistling Ridge Energy Substation Project, Skamania County, 

Washington.  

 

We concur with your determination of No Historic Properties Affected. 

 

We would appreciate receiving any correspondence or comments from concerned tribes or other parties 

that you receive as you consult under the requirements of 36CFR800.4(a)(4). 

 

These comments are based on the information available at the time of this review and on the behalf of the 

State Historic Preservation Officer in conformance with Section 106 of the National Historic Preservation 

Act and its implementing regulations 36CFR800.   Should additional information become available, our 

assessment may be revised.  Thank you for the opportunity to comment and a copy of these comments 

should be included in subsequent environmental documents. 

 

       Sincerely, 

        
       Robert G. Whitlam, Ph.D. 

       State Archaeologist 

       (360) 586-3080 

        email: rob.whitlam@dahp.wa.gov 
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dAVe Burlingame, Director 
Cowlitz Indian Tribe           Certified Mail 
PO Box 2547              Return Receipt Requested 
Longview, WA 98632         7011-0470-0002-8720-5440 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Burlingame: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State 
Department of Archeology and Historic Preservation, as well as The Confederated Tribes of the 
Umatilla Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of 
Oregon, The Confederated Tribes and Bands of the Yakama Reservation, The Nez Perce Tribe of 
Idaho, and The Columbia River Inter-Tribal Fish Commission (CRITFC) pursuant to 36 CFR 
800.4(a)(4).  
 
The Area of Potential Effects will be limited to the following locations:  T3N, R10E, Section 7 
and Section 18 (Northwestern Lake Quadrangle).  The APE is described below. 
 
The proposed Project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line (an interconnection).  The BPA 
substation would cover an area of approximately 430 feet by 430 feet or approximately 4.25 
acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a control 
house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel structures and 
towers, insulators and bus work associated with substations.  There will be a graveled access 
road to the site as well as access roads running underneath the additional transmission line 
structures that will be built.  This development of 4.25 acres would be sufficient for future 
installation of equipment if required for future development. 
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This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  After reviewing the findings of the cultural survey 
report, the undertaking, and the APE, BPA feels that the nature and the location of this proposed 
interconnections poses a very minimal potential to cause effects to historic properties.  
Therefore, it is the opinion of the BPA Archaeologist that the undertaking should result in no 
historic properties affected.  In the unlikely event that archaeological materials are encountered 
during the implementation of this project, an archaeologist will immediately be notified and 
work halted in the vicinity of the finds until they can be inspected and assessed.  Additionally, if 
any findings did occur, your office and any other interested parties will be notified of any future 
findings.  If you have any questions or concerns, please do not hesitate to contact me at  
(503) 230-4145 or by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, 
can also be contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño, June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
Enclosures: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. (CD and Hard Copy) 
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McCoy Oatman, Chairman 
Cultural Resources Director 
Columbia River Inter-Tribal Fish Commission      Certified Mail 
729 NE Oregon St., Ste 200            Return Receipt Requested 
Portland, OR 97232         7011-0470-0002-8720-5457 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Oatman: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State 
Department of Archeology and Historic Preservation, as well as The Confederated Tribes of the 
Umatilla Indian Reservation, The Confederated Tribes of the Warm Springs Reservation of 
Oregon, The Confederated Tribes and Bands of the Yakama Reservation, The Nez Perce Tribe of 
Idaho, and The Cowlitz Indian Tribe pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effects will be limited to the following locations:  T3N, R10E, Section 7 
and Section 18 (Northwestern Lake Quadrangle).  The APE is described below. 
 
The proposed Project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line (an interconnection).  The BPA 
substation would cover an area of approximately 430 feet by 430 feet or approximately 4.25 
acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a control 
house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel structures and 
towers, insulators and bus work associated with substations.  There will be a graveled access 
road to the site as well as access roads running underneath the additional transmission line 
structures that will be built.  This development of 4.25 acres would be sufficient for future 
installation of equipment if required for future development. 
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This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  After reviewing the findings of the cultural survey 
report, the undertaking, and the APE, BPA feels that the nature and the location of this proposed 
interconnection poses a very minimal potential to cause effects to historic properties.  Therefore, 
it is the opinion of the BPA Archaeologist that the undertaking should result in no historic 
properties affected.  In the unlikely event that archaeological materials are encountered during 
the implementation of this project, an archaeologist will immediately be notified and work halted 
in the vicinity of the finds until they can be inspected and assessed.  Additionally, if any findings 
did occur, your office and any other interested parties will be notified of any future findings. 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, can also be 
contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño, June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. (CD and Hard Copy) 
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Carey Miller, THPO           
Cultural Resources Protection Program 
Confederated Tribes of the Umatilla Indian Reservation     Certified Mail 
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Pendleton, OR 97801     7011-0470-0002-8720-5464 
 
RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Ms. Miller: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State 
Department of Archeology and Historic Preservation, as well as The Columbia River Inter-Tribal 
Fish Commission (CRITFC), The Confederated Tribes of the Warm Springs Reservation of 
Oregon, The Confederated Tribes and Bands of the Yakama Reservation, The Nez Perce Tribe of 
Idaho, and The Cowlitz Indian Tribe pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effects will be limited to the following locations:  T3N, R10E, Section 7 
and Section 18 (Northwestern Lake Quadrangle).  The APE is described below. 
 
The proposed Project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line (an interconnection).  The BPA 
substation would cover an area of approximately 430 feet by 430 feet or approximately 4.25 
acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a control 
house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel structures and 
towers, insulators and bus work associated with substations.  There will be a graveled access 
road to the site as well as access roads running underneath the additional transmission line 
structures that will be built.  This development of 4.25 acres would be sufficient for future 
installation of equipment if required for future development. 
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This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  After reviewing the findings of the cultural survey 
report, the undertaking, and the APE, BPA feels that the nature and the location of this proposed 
interconnection poses a very minimal potential to cause effects to historic properties.  Therefore, 
it is the opinion of the BPA Archaeologist that the undertaking should result in no historic 
properties affected.  In the unlikely event that archaeological materials are encountered during 
the implementation of this project, an archaeologist will immediately be notified and work halted 
in the vicinity of the finds until they can be inspected and assessed.  Additionally, if any findings 
did occur, your office and any other interested parties will be notified of any future findings. 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, can also be 
contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño, June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. (CD and Hard Copy) 
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Confederated Tribes of the Warm Springs Reservation of Oregon     Certified Mail 
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RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Brunoe: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State 
Department of Archeology and Historic Preservation, as well as The Columbia River Inter-Tribal 
Fish Commission (CRITFC), The Confederated Tribes of the Umatilla Indian Reservation, The 
Confederated Tribes and Bands of the Yakama Reservation, The Nez Perce Tribe of Idaho, and 
The Cowlitz Indian Tribe pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effects will be limited to the following locations:  T3N, R10E, Section 7 
and Section 18 (Northwestern Lake Quadrangle).  The APE is described below. 
 
The proposed Project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line (an interconnection).  The BPA 
substation would cover an area of approximately 430 feet by 430 feet or approximately 4.25 
acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a control 
house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel structures and 
towers, insulators and bus work associated with substations.  There will be a graveled access 
road to the site as well as access roads running underneath the additional transmission line 
structures that will be built.  This development of 4.25 acres would be sufficient for future 
installation of equipment if required for future development. 
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This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  After reviewing the findings of the cultural survey 
report, the undertaking, and the APE, BPA feels that the nature and the location of this proposed 
interconnection poses a very minimal potential to cause effects to historic properties.  Therefore, 
it is the opinion of the BPA Archaeologist that the undertaking should result in no historic 
properties affected.  In the unlikely event that archaeological materials are encountered during 
the implementation of this project, an archaeologist will immediately be notified and work halted 
in the vicinity of the finds until they can be inspected and assessed.  Additionally, if any findings 
did occur, your office and any other interested parties will be notified of any future findings. 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, can also be 
contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño , June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
Enclosures: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. (CD and Hard Copy) 
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Nez Perce Tribe of Idaho         Certified Mail 
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RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Mr. Baird: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State 
Department of Archeology and Historic Preservation, as well as The Columbia River Inter-Tribal 
Fish Commission (CRITFC), The Confederated Tribes of the Umatilla Indian Reservation, The 
Confederated Tribes and Bands of the Yakama Reservation, The Confederated Tribes of the 
Warm Springs Reservation of Oregon, and The Cowlitz Indian Tribe pursuant to 36 CFR 
800.4(a)(4).  
 
The Area of Potential Effects will be limited to the following locations:  T3N, R10E, Section 7 
and Section 18 (Northwestern Lake Quadrangle).  The APE is described below. 
 
The proposed Project would include the construction of a new BPA substation located within the 
project area which would assist in the transfer of the power generated from the project onto 
BPA’s North Bonneville-Midway 230-kV transmission line (an interconnection).  The BPA 
substation would cover an area of approximately 430 feet by 430 feet or approximately 4.25 
acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a control 
house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel structures and 
towers, insulators and bus work associated with substations.  There will be a graveled access 
road to the site as well as access roads running underneath the additional transmission line 
structures that will be built.  This development of 4.25 acres would be sufficient for future 
installation of equipment if required for future development. 
 



 
 
 

2

This interconnection would be made through a loop-in of BPA’s North Bonneville-Midway  
230-kV transmission line to the proposed BPA substation.  The loop-in would require several 
steel lattice and wood pole structures (some of the wood pole structures may be guyed) to be 
placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  After reviewing the findings of the cultural survey 
report, the undertaking, and the APE, BPA feels that the nature and the location of this proposed 
interconnection poses a very minimal potential to cause effects to historic properties.  Therefore, 
it is the opinion of the BPA Archaeologist that the undertaking should result in no historic 
properties affected.  In the unlikely event that archaeological materials are encountered during 
the implementation of this project, an archaeologist will immediately be notified and work halted 
in the vicinity of the finds until they can be inspected and assessed.  Additionally, if any findings 
did occur, your office and any other interested parties will be notified of any future findings. 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, can also be 
contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño, June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
 
Enclosures: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. (CD and Hard Copy) 
 



Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

June 2, 2011 
 
In reply refer to:  KEC-4 
 
Ms. V. Kate Valdez, THPO 
Confederated Tribes and Bands of the Yakama Reservation     Certified Mail 
P.O. Box 151              Return Receipt Requested 
Toppenish, WA  98948     7011-0470-0002-8720-5495 
 

RE: Proposed Whistling Ridge Energy Project, Skamania County, Washington 
 Northwestern Lake Quad, T3N, R10E, Sections 7 and 18 
 
Dear Ms. Valdez: 
 
Bonneville Power Administration (BPA) is proposing to interconnect the Whistling Ridge 
Energy Project in Skamania County, WA.  This proposed interconnection would connect up to 
70 MW from the proposed wind facility consisting of up to approximately 50, 1.2- to 2.5-MW 
wind turbines.  Pursuant to its responsibilities under Section 106 of the National Historic 
Preservation Act and 36 CFR 800, BPA has determined that the proposed action is a federal 
undertaking that has the potential to cause effects on historic properties and seeks to initiate 
consultation with your Tribe.  BPA also initiated consultation with the Washington State 
Department of Archeology and Historic Preservation, as well as The Columbia River Inter-Tribal 
Fish Commission (CRITFC), The Confederated Tribes of the Umatilla Indian Reservation, The 
Nez Perce Tribe of Idaho, The Confederated Tribes of the Warm Springs Reservation of Oregon, 
and The Cowlitz Indian Tribe pursuant to 36 CFR 800.4(a)(4).  
 
The Area of Potential Effects for the proposed interconnection will be limited to the following 
locations:  T3N, R10E, Section 7 and Section 18 (Northwestern Lake Quadrangle).  The 
proposed interconnection is described below. 
 
The proposed interconnection would include the construction of a new BPA substation located 
within the wind development’s project area which would assist in the transfer of the power 
generated from the project onto BPA’s North Bonneville-Midway 230-kV transmission line.  
The BPA substation would cover an area of approximately 430 feet by 430 feet or approximately 
4.25 acres.  This area would be fenced, graded and graveled.  Inside the fence, there will be a 
control house, six 230-kV disconnect switches, three 230-kV power circuit breakers, steel 
structures and towers, insulators and bus work associated with substations.  There will be a 
graveled access road to the site as well as access roads running underneath the additional 
transmission line structures that will be built.  This development of 4.25 acres would be 
sufficient for future installation of equipment if required for future development. 
 
This proposed interconnection would be made through a loop-in of BPA’s North Bonneville-
Midway 230-kV transmission line to the proposed BPA substation.  The loop-in would require 
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several steel lattice and wood pole structures (some of the wood pole structures may be guyed) to 
be placed adjacent to both the North Bonneville-Midway 230-kV and Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV transmission lines.  The Underwood Tap to 
Bonneville Powerhouse 1-North Camas 115-kV line adjacent to North Bonneville-Midway  
230-kV transmission line would require a new steel lattice structure to raise the conductors such 
that the 230-kV line can cross underneath for this interconnection. 
 
A cultural survey was performed at this location on November 9-11th, 2009, and the survey 
report is being included with this letter.  By letter dated May 27th, 2010, the Tribe submitted its 
Yakama Nation Cultural Resource Review and Consultation for the Whistling Ridge Energy 
Project.  This report identified culturally-sensitive areas within the wind development’s project 
area.  By letter dated September 10, 2010, the Tribe expressed that the APE should include the 
proposed wind development (which encompassed the culturally-sensitive areas) in addition to 
the proposed interconnection.  BPA met with representatives of the Tribe on May 2nd, 2011, to 
discuss the Tribe’s request for an expanded APE.  BPA discussed with the Tribe that BPA has no 
jurisdiction over siting of wind development’s facilities, a matter left to Washington EFSEC, and 
that BPA’s APE is limited to the proposed interconnection.  BPA and the Tribe also discussed 
the Tribe’s concerns about the culturally-sensitive areas in the wind development project area.  
We discussed BPA’s lack of jurisdiction of siting authority in relation to placement of turbine 
strings.  BPA agreed that it would disclose the Tribal concerns about these culturally-sensitive 
areas in our Final EIS, but BPA is unable to address these concerns as a matter of Section 106 
consultation under the NHPA.   
 
BPA recognizes that there are culturally-sensitive areas within the wind development’s project 
area.  However, for purposes of the proposed interconnection APE, based on all of the survey 
results, it is the opinion of the BPA Archaeologist that the proposed interconnection should result 
in no historic properties affected.  In the unlikely event that archaeological materials are 
encountered during the implementation of this proposed interconnection, an archaeologist will 
immediately be notified and work halted in the vicinity of the finds until they can be inspected 
and assessed.  Additionally, if any findings did occur, your office and any other interested parties 
will be notified of any future findings. 
 
If you have any questions or concerns, please do not hesitate to contact me at (503) 230-4145 or 
by email at ammontano@bpa.gov.  The BPA Archeologist, Nicole Brannan, can also be 
contacted at (503) 230-7579 or at nfbrannan@bpa.gov.  
 
Sincerely, 
 
/s/ Andrew M. Montaño, June 2, 2011 
Andrew M. Montaño 
Environmental Protection Specialist 
 
Enclosure: 
Cultural Resources Inventory Report for the Whistling Ridge Energy Project, Skamania County, 
Washington. 
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Department of Energy 
 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

Official File   

 ENVIRONMENT, FISH AND WILDLIFE 

June 8, 2010 
 
In reply refer to:  KEC-4 
 
Mr. James Michaels                        
U.S. Fish and Wildlife Service       
Washington Fish and Wildlife Office              
510 Desmond Drive SE          
Lacey, WA 98503               

 
Dear Mr. Michaels: 

 
Bonneville Power Administration (BPA) is proposing to interconnect up to 70 megawatts (MW) 
of new wind energy from the proposed Whistling Ridge Energy Project onto the North 
Bonneville-Midway 230-kilovolt transmission line.  This interconnection request was made by 
the SDS Lumber Company in Bingen, Washington, and interconnection would take place 
approximately five miles west of BPA’s Underwood Substation in Skamania County, 
Washington.  Subsequently, SDS Lumber Company created a new limited liability company 
called Whistling Ridge Energy LLC (WRE), which submitted an application with the State of 
Washington’s Energy Facility Site Evaluation Council (EFSEC) for site certification on this 
wind facility project.  WRE would finance, develop, own and operate the proposed wind project.  
The proposed wind facility would consist of up to approximately 50, 1.2- to 2.5-MW wind 
turbines up to 426 feet tall, as well as infrastructure such as newly-constructed and improved 
roads, transformers, underground collector lines, a substation, and an operations and 
maintenance facility.  
 
The proposed Whistling Ridge Energy Project would be located on private land located 
approximately 7 miles northwest of the City of White Salmon in Skamania County, Washington 
(See Figure 1).  The Project would be located on commercial forestland in an unincorporated 
area of Skamania County, outside of the Columbia Gorge National Scenic Area.  The Project 
Area encompasses approximately 1,152 acres in Sections 5, 6, 7, 8, and 18 of Township 3 North, 
Range 10 East, and in Section 13 of Township 3 North, Range 9 East. 

 
To inform its decision on whether to allow the proposed interconnection, BPA is preparing a 
joint Environmental Impact Statement with the EFSEC as required under the National 
Environmental Policy Act (NEPA) of 1969, as amended.  A species list for Skamania County, 
Washington, was obtained from the U.S. Fish and Wildlife Service (USFWS) web site 
(http://www.fws.gov/wafwo/speciesmap/SKAMAN.html) on December 30, 2009.  Northern 
spotted owl (Strix occidentalis caurina) is listed as threatened, and designated critical habitat 
exists for this species within Skamania County.  None of these species have been known to occur 
in the vicinity of the project site and there have been extensive surveys conducted as part of the 
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project permitting (See Whistling Ridge Energy Project Draft Environmental Impact Statement 
May 2010, Chapter 3, http://www.bpa.gov/go/whistling).  BPA is seeking to initiate informal 
consultation under Section 7 of the Endangered Species Act (ESA) of 1973, as amended, to 
analyze the effects of both its actions and those of the developer on Northern spotted owl and 
their critical habitat because of the historic presence of Northern spotted owl core areas.  Based 
upon collected information, BPA has determined that the proposed actions may affect but are 
not likely to adversely affect Northern spotted owl (Strix occidentalis caurina) or its critical 
habitat designated under the ESA.  This letter provides documentation for this determination. 

 

 
Figure 1. Whistling Ridge Energy Project Location. 
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EFFECTS DETERMINATION 
 

Level of use of the Project Area by Northern spotted owl 
Historically, Northern spotted owl activity cores were located on public lands (managed by 
Washington Department of Natural Resources (WDNR) and the U.S. Forest Service) to the north 
of the Project Area as seen in Figure 2.  These owl cores were designated as the Mill Creek 
(MSNO#: 0991) and Moss Creek (MSNO#: 1003) cores and were located in Township 4 North 
and Range 10 East Section 28 and Township 4 North and Range 9 East Section 35, respectively.  
During both 2008 and 2009, surveys were conducted to these historically-used areas and no 
spotted owl observations or responses were recorded.   
 
Surveys for the presence of Northern spotted owls were conducted during 2008-2009 within the 
Project Area.  A total of 80 calling stations were established and surveyed during 2008 and no 
Northern spotted owl responses or observations were noted.  Seven supplemental stations were 
added in 2009 adjacent to areas that were determined to have potential habitat.  No observations 
or detections of Northern spotted owls at any of the 87 established calling stations were noted 
during 2009. 
 
Northern spotted owl surveys were spread strategically throughout the nesting season in an 
attempt to see or hear spotted owls.  The survey effort covered potentially suitable Northern 
spotted owl habitat within the approximately 22,123 acres of survey area.  There were no 
Northern spotted owl observations or responses during any of the survey visits. 
 
Additionally, surveys were conducted during the 2003-2004 survey periods.  The project site was 
surveyed from March-July 2003 using the one-year survey methodology, and from March-
August 2004 using the two-year survey methodology.  USFWS protocol allows a six-visit survey 
followed by three-visit survey over two years to rule out northern spotted owls for the following 
two years (USFWS, 1992).  No northern spotted owls were detected during the 2003-2004 
surveys. 
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Figure 2. Locations of survey calling stations for Northern spotted owls during 2008-2009. 
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Effect of the Project on Northern spotted owl’s primary food stocks, prey species, and foraging 
areas in all areas influenced by the Project 
Reduction of suitable habitat poses a significant threat to the Northern spotted owl (habitat in 
which primary food stocks, foraging, and predation would occur).  For the purposes of this 
Project, potentially suitable spotted owl habitat was determined to be coniferous stands with 
average tree DBH (diameter at breast height) greater than 12 inches and canopy closure of 60% 
or greater.  These standards for suitable spotted owl habitat were based on the availability of 
forest stand classification GIS data obtained from SDS Lumber Company.  The types of habitats 
required by spotted owls are typically not present over large areas on managed commercial forest 
lands.  Areas that have been recently cut or areas of young conifer plantations that did not meet 
the minimum average DBH or canopy closure parameters were excluded from the 2008-2009 
survey efforts mentioned above.  The resulting designated survey areas did contain varying types 
of habitat that could potentially be used by spotted owls.  With respect to the historical owl 
cores, data collected by the WDNR and by personnel from the National Council for Air and 
Stream Improvement (NACASI) indicated that no Northern spotted owl were detected in the 
Mill Creek core since the 2000 breeding season.  Consequently, the Moss Creek core has not had 
a Northern spotted owl detected since the 2002 breeding season 
 
During the 2008 and 2009 survey seasons, contract biologists recorded all owl species 
encountered and the sightings of or responses by potential Northern spotted owl predators.  This 
included barred owls, great horned owls, northern goshawks and other raptor species.  As stated 
above, no Northern spotted owl observations or responses were recorded.  However, both of the 
historic Northern spotted owl cores showed an increased presence of barred owls.  Based on the 
best available scientific information, competition from the barred owl (Strix varia) also poses a 
significant and complex threat to the Northern spotted owl.   
 
Impacts from Project activities and implementation that may result in disturbance to Northern 
spotted owl and/or their avoidance of the Project Area 
Whistling Ridge Energy LLC has sited its proposed project to avoid habitat areas deemed critical 
to the Northern spotted owl or essential to its recovery.  Surveys conducted pursuant to the 
USFWS protocol indicate that spotted owls are not present in or near the project, and that nearby 
historical sites are no longer occupied pursuant to USFWS Protocol and state law.  Because there 
are no Northern spotted owls or activity centers present in the project area, no project 
construction or operation impacts are expected.  Finally, the project would not impact the White 
Salmon spotted owl special emphasis area’s 40 percent suitable habitat level and therefore is not 
restricted by Washington’s forest practice regulations.  Given the extensive record and review, 
this project does not pose a risk of taking Northern spotted owls under Endangered Species Act 
Section 9. 
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Based on this information, BPA has determined that the proposed actions may affect, but is not 
likely to adversely affect the Northern spotted owl or its designated critical habitat.  BPA is 
requesting your review on the information contained in this letter and your concurrence with our 
findings.  Please contact me at (503) 230-4145, or e-mail ammontano@bpa.gov , if you have 
any questions or require additional information. 
 
Sincerely, 

 
 

/s/ Andrew M. Montaño, June 8, 2010 
Andrew M. Montaño 
Environmental Protection Specialist – KEC-4 

 
 

Enclosure: 
2009 Final Report – Results of Northern spotted owl, western grey squirrel and Northern 
goshawk surveys conducted for the Whistling Ridge Energy Project 
 
Reference: 
USFWS, 1992.  Recovery plan for the Northern spotted owl.  United States Fish and Wildlife 
Service. 
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cc: (w/o enclosure): 
Jason Spadaro - SDS Lumber 
SDS Lumber Company Business Office 
P.O. Box 266 
Bingen, WA 98605 
 
Barbara Craig - Stoel and Rives 
900 SW Fifth Avenue, Suite 2600 
Portland, OR 97204 



United States Department of the Interior

In Reply Refer To:
13410-2010-1-0447

FISH AND WILDLIFE SERVICE

Washington Fish and Wildlife Office
510 Desmond Dr. SE, Suite 102

Lacey, Washington 98503

u.s.
FISH & WILDLIFE

SERVICE

~
JUL 19 2010

Mr. Andrew Montano
Bonneville Power Administration
P.O. Box 3621
Portland, Oregon 97208-3621

Subject: Whistling Ridge Energy Project (Your Reference: KEC-4)

Dear Mr. Montano:

This letter responds to your request for consultation under section 7(a)(2) of the Endangered
Species Act of 1973, (ESA) as amended (16 U.S.C. 1531 et seq.) on, the proposed Whistling
Ridge Energy Project LLC (Project). Your biological assessment (BA), dated June 8,2010, was
received by the U.S. Fish and Wildlife Service's (Service) Washington Fish and Wildlife Office
on June 9, 2010. You requested concurrence with your determination that the Project "may
affect, but is not likely to adversely affect" the threatened northern spotted owl (Strix
occidentalis caurina) (spotted owl). No designated spotted owl critical habitat occurs on or near
the Project; therefore, no critical habitat will be affected.

This letter is based on information provided in the BA, the 2009 Final Report "Results of
Northern Owl, Western Gray Squirrel and Northern Goshawk Surveys Conductedfor the
Whistling Ridge Wind Energy Project", the Draft Environmental Impact Statement, a field trip to
the Project attended by staff of the Service and the Washington Department ofFish and Wildlife
on May 14, 2009, and a meeting between Service and Washington Department ofFish and
Wildlife staff on August 28, 2009.

Project Location

The proposed Project is located on private land, approximately 7 miles northwest of the city of
White Salmon in Skamania County, Washington. The Project encompasses approximately 1,152
acres of land in sections 5,6,7,8, and 18 of Township 3 North, Range 10 East, and in section 13
of Township 3 North, Range 9 East, Willamette Meridian.
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Summary of the Proposed Action
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The Bonneville Power Administration (BPA) is proposing to interconnect up to 70 megawatts
(MW) of new wind energy from the proposed Project to the North Bonneville-Midway 230­
kilovolt transmission line. The interconnect would occur at a new sub-station to be built about 5
miles west ofBPA's Underwood Substation in Skamania County. The interconnect was
requested by the Project proponent, SDS Lumber Company, in Bingen, Washington. The SDS
Lumber Company has created a new limited liability company called Whistling Ridge Energy
LLC (WRE) that would finance, develop, and operate the Project. The Project is expected to
operate for at least 30 years. The proposed Project would consist of no more than 50, 1.2 MW­
to 2.5- MW wind turbines up to 426 feet tall, as well as infrastructure such as newly constructed
and improved roads, transformers, underground energy-collector lines, a substation, and an
operations and maintenance facility. The Project area consists of 1,152 acres of mostly
commercial forests in various age categories, of which 384 acres would be disturbed by the
Project, and all but 61 acres would remain in commercial forest. Most of the property where the
turbine strings are planned has been recently clear-cut harvested and will be further disturbed
with the development of the turbine pads.

Status of Spotted Owls in the Project Area

Two spotted owl territories are located on Washington State Department of Natural Resources
(DNR) and National Forest lands located north of and adjacent to the Project. The site center for
the Mill Creek owl (MSNO#0991) is located in Township 4 North, Range 10 East, Section 28
andthe site center for the Moss Creek owl (MSNO#1003) is located in Township 4 North, Range
9 East, Section 35. Both of these owl territories are within Washington State's White Salmon
Spotted Owl Special Emphasis Area, which provides added protection for spotted owls located
on private lands through the Washington State Forest Practices Rules. Both of the 70 acre core
areas are located on DNR lands and are provided additional protection from their Habitat
Conservation Plan for the State Trust Lands.

The estimated median annual home range size for the spotted owl in this physiographic province
is approximately 6,657 acres, which for regulatory purposes is assumed to lie within a 1.8-mile
radius circle. Best available science indicates that when the amount of suitable spotted owl
habitat within a circle falls below 40 percent, there is a likelihood of "take" under section 9 of
the ESA. Each of these territories contains more than 40 percent suitable spotted owl habitat (J.
Spadaro pers. com. 2009). A small portion of the Moss Creek circle overlaps the northern end of
the Project and contains dispersal habitat and some foraging habitat. However, removal of this
small amourit of habitat (2 acres) would not reduce the habitat acreage below 40 percent in either
territory.

Protocol spotted owl surveys were conducted within these estimated home ranges during the
2003,2004, 2008, and 2009 breeding seasons. Numerous barred owls (Strix varia) were
detected, but no spotted owls were detected; however, because of the presence of barred owls
with these territories, it is possible that spotted owls were present but did not vocalize. The 2009
surveys followed the Service's revised 2010 protocol to better elicit spotted owl responses in the
presence of barred owls (USFWS 2010) (the consultant contacted the U.S. Fish and Wildlife
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Service on May 29, 2009, how to call for spotted owls in light of the numerous barred owl
detections north of the Project and was provided the changes to the 1992 surveying protocol
prior to the release of the 2010 revised protocol on February 18,2010). However, in 2010
surveys were co,ntinued in the Project area. On May 6, 2010, a single male spotted owl was
detected while conducting a night visit in the far north edge of the Mill Creek provincial range
on DNR property. On May 7th, the biologist conducted a follow-up visit during the daytime.
The bird exhibited non-nesting behaviors. On May 29, the biologist conducted a second visit
and located what appeared to be the same male owl that was detected on May 7th. The bird on
both survey visits took and consumed mice, indicating that it is a single male not supporting
young. Spotted owl survey protocol requires 3 sightings of a spotted owl single within the same
area within the breeding season to be regarded as a territorial single. This does not change the
analyses of effects of the Project to spotted owls, as addressed below, regardless of whether or
not a territorial status is established.

Effects from Construction

Approximately 2 acres of spotted owl dispersal habitat (with some patches of foraging habitat)
would be removed from the Moss Creek spotted owl site by the construction of the Project from
the northern end of the turbine string. This habitat is located at the southern extremity of the
circle and is on the edge of the Project that has already been clear-cut by SDS Lumber Company,
and would not remove suitable spotted owl habitat below 40 percent in the territory (J. Spadaro
pers. com. 2009). The discovery of the new owl in 2010 in the extreme north of the Moss Creek
owl circle is located more than 2 miles northwest of the northern most turbine. Because of this,
and since the remainder of the Project does not contain suitable spotted owl habitat, we believe
that potential effects to spotted owls as a result of habitat loss or degradation is expected to be
insignificant.

Effects from Maintenance

The effects of the operation and maintenance of the Project are anticipated to be minor.
Maintenance of the Project would occur primarily around the turbine pads, inside the nacelle (the
nacelle is the part of the turbine that houses the generator, transmission gears, and the shaft that
turns the generator that, on its opposite end, bolts to the hub that the blades attach to) and the
blades. In addition, because the landscape will be maintained as young second-growth forest we
do not expect disturbance to nesting owls from maintenance because owls are not likely to nest
in these younger forest stands (non-habitat).

Risk of Spotted Owl Collision with Wind Turbines

Bird mortality from collisions with wind turbines is well documented and varies greatly by bird
species and flight behavior (Smallwood et al. 2009). Spotted owls are forest-dwelling birds that
are strongly associated with older conifer forests. Spotted owls primarily use closed-canopy
forested habitats throughout their entire lives for nesting, roosting, foraging, and dispersal
(Forsman et al. 1984). Because spotted owls are non-migratory, forest-dwelling owls, they are at
much lower risk of exposure to wind turbines than many other bird species, which typically use
non-forested upland habitats for foraging and migration.
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Spotted owls less commonly use recent clear-cuts or burned areas for foraging, but spotted owls
do occasionally cross such areas while dispersing between patches of older forest (Forsman et al.
1984; 2002). Although spotted owls do occasionally disperse across open areas, they usually
avoid crossing such areas by travelling through corridors of forested habitat (Forsman et al.
1984). The typical flight behavior of the spotted owls is described in the Birds ofNorth
America:

"Quick wingbeats interspersed with gliding flight. Not a fast flier. Long flights unusual
except during dispersal ...Flight labored when attempting to fly to a higher perch or up to
nest sites. When gaining altitude in the forest canopy, makes a series of short climbing
flights rather than continuous flight. Flights above the forest canopy probably rare except
during dispersal. (Gutierrez et a11995, p. 9)."

During natal dispersal, spotted owls will occasionally cross open areas and, as noted above, may
occasionally fly above the level of the forest canopy. Considering spotted owl flight behavior,
above-canopy flights are most likely to occur in steep-walled valley settings, where the spotted
owl may choose to fly across a valley above the level of the forest canopy on the valley floor.
The Whistling Ridge site is located on a forested ridge top that will be maintained as a cleared
area for the wind turbines. Spotted owls dispersing across the ridge are more likely to disperse
through forested areas along the perimeter of the site, rather than crossing the open areas near the
turbines. If a spotted owl were to fly through the turbine array, it would most likely cross at an
altitude that is at or below the level of the adjacent forest canopy, and well below the height of
the lower of the wind turbine blades (164 - 425 ft. above ground level).

To assess the risk of owl collision with the turbine blades or towers, we convened a review panel
of three spotted owl biologists from this office and one spotted owl biologist from the
Washington Department of Fish and Wildlife. Based on our knowledge of spotted owl flight
behaviors and habitat preferences, the group concluded that the risk of spotted owl collisions
with turbines at this site is low.

Considering the strong association of spotted owls with the forest canopy, and spotted owl flight
behaviors, we conclude that it is unlikely that spotted owls would cross the Whistling Ridge site
at an altitude that would put the owls at risk of collision with turbine blades. Therefore, the risk
of a spotted owl collision at this site is considered to be discountable.

Concurrence

Considering the current status of spotted owls in the Project area, and the anticipated Project
effects, we concur that the Project is not likely to adversely affect the spotted owl.

This concludes informal consultation pursuant to the regulations implementing the ESA (50 CFR
402.13). This action should be re-analyzed if new information reveals effects of the action that
may affect listed species or designated critical habitat in a manner or to an extent not considered
in this consultation; if the action is subsequently modified in a manner that causes an effect to a
listed species or designated critical habitat that was not considered in this consultation; and/or, if
a new species or critical habitat is designated that may be affected by this Project.
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Other Comments

While reading through the DEIS for this Project, we found some issues that require your
attention. On Page 4-4, first paragraph, last sentence "As described in Section 3.4 Biological
Resources, no listed species or critical habitat are anticipated to be affected by the Project. This
statement equates to a finding of no effect. To the contrary, the biological assessment prepared
by BPA made a finding of "may affect, not likely to adversely affect"; hence, the need for this
informal consultation.

5

On page 4-5,4.5 Migratory Bird Treaty Act, both the interpretation of this Act and the effects of
the Project to avian species are in error. Both avian studies and the analyses in Section 3.4
Biological Resources state that many 'avian species occur within the Project and that some of
those individuals will be killed (collisions with blades or tower) and contrary to the statements
provided in the Biological effects Section. Within this context, how is it concluded at 4.5, that
impacts to migratory birds could only occur through temporary disturbance during construction?

On page 4-5,4.7 Bald Eagle Protection Act, the last statement "Because the Project would not
involve intentional acts or acts in wanton disregard of bald or golden eagles, this Project is not
considered to be subject to compliance with the Act.", is an inaccurate statement. Federal Law
Enforcement and the U.S Department of Justice decide whether or not an eagle killed by a
project is subject to compliance under this Act.

The Service appreciates your efforts to protect listed species and the habitats on which they
depend while meeting your mission to provide the public with reliable electricity. If you have
any questions regarding this consultation or your responsibilities under the Act, please contact
Jim Michaels of this office at (360) ,753-7767.

S",in.cerely, ,~'<'

,~ /J (/) ;
~~d-...(k&

)27 "Ken S. Berg, Manager
Washington Fish and Wildlife Office



Andrew Montano
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NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE  
Whistling Ridge Energy Project 

Draft Environmental Impact Statement 
DOE/EIS-0419 

 
CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), 
require contractors who will prepare an EIS to execute a disclosure specifying that they have no 
financial or other interest in the outcome of the project.  The term “financial interest or other 
interest in the outcome of the project” for purposes of this disclosure is defined in the March 23, 
1981 guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental Policy 
Act Regulations,” 46 FR 8026-18038 at Question 17a and b. 
 
“Financial or other interest in the outcome of the project” includes “any financial benefit such as 
a promise of future construction or design work in the project, as well as indirect benefits the 
contractor is aware of (e.g., if the project would aid proposals sponsored by the firm’s other 
clients).” 46 FR 18026-18038 at 18031. 
 
In accordance with these requirements, the offeror and any proposed subcontractors hereby 
certify as follows: (check either (a) or (b) to assure consideration of your proposal). 
 

(a) ________ Offeror and any proposed subcontractor have no financial or other 
interest in the outcome of the project. 
 

(b) ________ Offeror and any proposed subcontractor have the following financial or 
other interest in the outcome of the project and hereby agree to divest 
themselves of such interest prior to award of this contract. 

 
Financial or Other Interests 
 
1. 
2. 
3. 
 

 
Certified by: 

 
 

_____________________________________ 
Signature 

 
_____________________________________ 

Printed Name and Title 
 

_____________________________________ 
Company 

 
____________________ 

Date 

Chris Watson, Principal

GeoDataScape Inc.

4/20/2010

X























NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE  
Whistling Ridge Energy Project 

Draft Environmental Impact Statement 
DOE/EIS-0419 

 
CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), 
require contractors who will prepare an EIS to execute a disclosure specifying that they have no 
financial or other interest in the outcome of the project.  The term “financial interest or other 
interest in the outcome of the project” for purposes of this disclosure is defined in the March 23, 
1981 guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental Policy 
Act Regulations,” 46 FR 8026-18038 at Question 17a and b. 
 
“Financial or other interest in the outcome of the project” includes “any financial benefit such as 
a promise of future construction or design work in the project, as well as indirect benefits the 
contractor is aware of (e.g., if the project would aid proposals sponsored by the firm’s other 
clients).” 46 FR 18026-18038 at 18031. 
 
In accordance with these requirements, the offeror and any proposed subcontractors hereby 
certify as follows: (check either (a) or (b) to assure consideration of your proposal). 
 

(a) ___X_____ Offeror and any proposed subcontractor have no financial or other 
interest in the outcome of the project. 
 

(b) ________ Offeror and any proposed subcontractor have the following financial or 
other interest in the outcome of the project and hereby agree to divest 
themselves of such interest prior to award of this contract. 

 
Financial or Other Interests 
 
1. 
2. 
3. 
 

 
Certified by: 

 
_____________________________________ 

Signature 
 

Bradford L. Boyes, Sr. Air Quality Engineer 
Printed Name and Title 

 
Cardno ENTRIX 

Company 
 

June 7, 2011 
Date 































NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE  
Whistling Ridge Energy Project 

Draft Environmental Impact Statement 
DOE/EIS-0419 

 
CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), 
require contractors who will prepare an EIS to execute a disclosure specifying that they have no 
financial or other interest in the outcome of the project.  The term “financial interest or other 
interest in the outcome of the project” for purposes of this disclosure is defined in the March 23, 
1981 guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental Policy 
Act Regulations,” 46 FR 8026-18038 at Question 17a and b. 
 
“Financial or other interest in the outcome of the project” includes “any financial benefit such as 
a promise of future construction or design work in the project, as well as indirect benefits the 
contractor is aware of (e.g., if the project would aid proposals sponsored by the firm’s other 
clients).” 46 FR 18026-18038 at 18031. 
 
In accordance with these requirements, the offeror and any proposed subcontractors hereby 
certify as follows: (check either (a) or (b) to assure consideration of your proposal). 
 

(a) ___X_____ Offeror and any proposed subcontractor have no financial or other 
interest in the outcome of the project. 
 

(b) ________ Offeror and any proposed subcontractor have the following financial or 
other interest in the outcome of the project and hereby agree to divest 
themselves of such interest prior to award of this contract. 

 
Financial or Other Interests 
 
1. 
2. 
3. 
 

 
Certified by: 

 

 
_____________________________________ 

Signature 
 

________Sarah McDaniel, Archaeologist___ 
Printed Name and Title 

 
________________URS Corporation______ 

Company 
 

____________April 13, 2010____________ 
Date 



NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE  
Whistling Ridge Energy Project 

Draft Environmental Impact Statement 
DOE/EIS-0419 

 
CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), 
require contractors who will prepare an EIS to execute a disclosure specifying that they have no 
financial or other interest in the outcome of the project.  The term “financial interest or other 
interest in the outcome of the project” for purposes of this disclosure is defined in the March 23, 
1981 guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental Policy 
Act Regulations,” 46 FR 8026-18038 at Question 17a and b. 
 
“Financial or other interest in the outcome of the project” includes “any financial benefit such as 
a promise of future construction or design work in the project, as well as indirect benefits the 
contractor is aware of (e.g., if the project would aid proposals sponsored by the firm’s other 
clients).” 46 FR 18026-18038 at 18031. 
 
In accordance with these requirements, the offeror and any proposed subcontractors hereby 
certify as follows: (check either (a) or (b) to assure consideration of your proposal). 
 

(a) ___X_____ Offeror and any proposed subcontractor have no financial or other 
interest in the outcome of the project. 
 

(b) ________ Offeror and any proposed subcontractor have the following financial or 
other interest in the outcome of the project and hereby agree to divest 
themselves of such interest prior to award of this contract. 

 
Financial or Other Interests 
 
1. 
2. 
3. 
 

 
Certified by: 

 
_____________________________________ 

Signature 
 

________Michael Kelly, Senior Archaeologist___ 
Printed Name and Title 

 
________________URS Corporation______ 

Company 
 

____________April 15, 2010____________ 
Date 



NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE
Whistling Ridge Energy Project

Draft Environmental Impact Statement
DOTErS-0419

CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021),
require contractors who will prepare an EIS to execute a disclosure specirying that they have no
financial or other interest in the outcome ofthe project. The term "financial interest or other
interest in the outcome ofthe project" for purposes ofthis disclosure is defined in the March 23,
1981 guidance "Fofty Most Asked Questions Concerning CEQ's Nalional Environmental Policy
Act Regulations," 46 FR 8026-18038 at Question l1aandb.

"Financial or other interest in the outcome ofthe projecl" includes "any financial benefit such as
a promise offuture construction or design work in the project, as well as indirect benefits the
contractor is aware of (e.g., if the project would aid proposals sponsored by the frm's other
clients)." 46 FR 18026-18038 at 18031.

In accordance with these requirements, the offeror and any proposed subcontractors hereby
certify as follows: (check either (a) or (b) to assure consideration ofyour proposal).

(4,

(b)

Offeror and any proposed subcontractor have no financial or other
interest in the outcome ofthe project.

Offeror and any proposed subcontractor have the following financial or
other interest in the outcome ofthe project and hereby agree to divest
themselves of such interest orior to award ofthis contract.

Certified by:

Financial or Other Interests

l .
2.
3 .

Date



NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE
Whistling Ridge Energy Project

Draft Environmental Impact Statement
DOE/ErS-0419

CEQ Regulations at 40 CFR I 506.5(c), which have been adopted by the DOE ( l0 CFR I 021),
require contractors who will prepare an EIS to execute a disclosure specifying that they have no
financial or other interest in the outcome ofthe project. The term "financial interest or other
interest in the outcome ofthe project" for purposes ofthis disclosure is defined in the March 23,
l98l guidance "Forty Most Asked Questions Concerning CEQ's National Environmental Policy
Act Regulations," 46 FR 8026-18038 at Question l7a and b.

"Financial or other inlerest in the outcome ofthe project" includes "any financial bene/it such as
a promise offuture construction or design work in the project, as well as indirect benefits the
contractor is aware of (e.9., if the project would aid proposals sponsored by the frm's other
clients)." 46 FR 18026-18038 at 18031.

In accordance with theFe requirements, the offeror and any proposed subcontractors hereby
certify as follows: (cfeck either (a) or (b) to assure consideration ofyour proposal).

Offeror and any proposed subcontractor have no financial or other
interest in the outcome ofthe project.

Offeror and any proposed subcontractor have the following financial or
other interest in the outcome ofthe project and hereby agree to divest
themselves ofsuch interest Drior to award ofthis contract.

Financial or Other Interests

(4.)

(b)

1 .
2.
3 .

Certified by:

Printed Name qnd Title

Date



 



NEPA DISCLOSURE STATEMENT FOR PREPARATION OF THE  
Whistling Ridge Energy Project 

Draft Environmental Impact Statement 
DOE/EIS-0419 

 
CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), 
require contractors who will prepare an EIS to execute a disclosure specifying that they have no 
financial or other interest in the outcome of the project.  The term “financial interest or other 
interest in the outcome of the project” for purposes of this disclosure is defined in the March 23, 
1981 guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental Policy 
Act Regulations,” 46 FR 8026-18038 at Question 17a and b. 
 
“Financial or other interest in the outcome of the project” includes “any financial benefit such as 
a promise of future construction or design work in the project, as well as indirect benefits the 
contractor is aware of (e.g., if the project would aid proposals sponsored by the firm’s other 
clients).” 46 FR 18026-18038 at 18031. 
 
In accordance with these requirements, the offeror and any proposed subcontractors hereby 
certify as follows: (check either (a) or (b) to assure consideration of your proposal). 
 

(a) ____X___ Offeror and any proposed subcontractor have no financial or other 
interest in the outcome of the project. 
 

(b) ________ Offeror and any proposed subcontractor have the following financial or 
other interest in the outcome of the project and hereby agree to divest 
themselves of such interest prior to award of this contract. 

 
Financial or Other Interests 
 
1. 
2. 
3. 

 
Certified by: 

 

 
_____________________________________ 

Signature 
Tamara Enz, Biologist 

_____________________________________ 
Printed Name and Title 

WEST, Inc. 
_____________________________________ 

Company 
04/12/10 

____________________ 
Date 
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