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Fetizlllty Monltoriric Stuclies

\AV/LLaNnorse VyA

A New Project since NWCE

A Data reported in NWCC 2001 Summagy
A Additional data collected since NW8G12001 Summary
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Laeje v, Sifel

e Diablo Winds — 660 KW\
turbines In the Altamont

e Other Turbines in the Altamont
(40-150 kW)

— Allfraptors — 63% fewer raptors
killed per MW/yr

American kestrels - 84% fewer
Red-tailed hawks - 34% fewer
Goldeneagles’— none ieund
BURGWING GWIS = 849 fewer:

Rejerence (AlimonitVienienng ieam 2008)




trixe Propaoility
Vs, Turbine S

Altamont Scale Next Generation Scale

L5Veter brameter and LO0 kY. 93 Meter Diameter and 2.5MW




L lejritlnie) airiel Bircl

* Meta-analysis
suggests no large

differences In fatality
rates at |It and unlit Summary of Comparison of Fatality Rates for Lit and Unlit~
: Fatility Comparison
turbines Project lit minus unlit rate Stat. sign.
Klondike - not sign.

Gehring (2008) work Stateline not sign.

INFVIIChIgan SUPPOIS RESebil not sign.
High Winds not sign.

this result Wisconsin not sign.
Vansycle not sign.
Mountain not sign.
Big Horn - not sign.
Wildhorse not sign.




mary of fatalities for all Birds displayed by landscape type for 19 sites.
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Summary of fatalities for raptors displayed by landscape type for 19 sites.

# Raptor Fatalities / MW
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siad Mortallty

All birds: 75,000 +- 25,000
_ 3IMWIyr +- ~1 bird/MWIyr

Raptors: 2,500 +- 1,300 (excludes the
Altamont)

Based on 25,000 MW

ASSUmpLieR: Studies are unkiased anad
Siudies areslike: arandenm sample of
Wiglel gfojegis




Raptor/Vulture Mortality
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Oiner Sources of Avian Mortality

fnlels & \Winelows:
OB8=0S 0 iy
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Ericksen et al. (2001)F Avian
Collisiens withWind Tiurpines: A Summary. of
EXISting Sivdies and Compansen ie Other
SEUIeES el Avian Callision Mertality in the

NiEedrSIaies:
Comrnittee Re




High Tension Lines
Cats

Other

Buildings and Windows
Pesticides
Communication Towers

Wind Turbines

Fatalities (Millions)




196 1% 1% Pacific Northwest
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@ Doves/Pigeons
B Gamebirds

[ Other Birds
2% [ Passerines

@ Rails/Coots

@ Raptors/Vultures
Il Shorebirds

O Unidentified Birds
W Waterbirds

m Waterfowl

69%
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Table 2. Avian use estimates and avian fatality estimates for existing wind energy projects

in the Columbia Plateau Ecoregion.

Mean annual avian
use (#/20-min

Mean annual mortality

Project survey) (#/MW/year)
Nocturnal
Raptors All birds Raptors All birds Migrants Source
Combine Hills, OR 0.60 6.0 0 2.6 0.27 Young et al. 2005
Klondike, | OR 0.47 17.5 0 0.9 0.35 Johnson et al. 2003a
NWC and WEST,
Klondike 11, OR 0.47 17.5 0.11 3.1 2.11 2007
Vansycle, OR 0.41 13.1 0 1.0 0.32 Erickson et al. 2000
Stateline, WA/OR 0.41 13.1 0.09 2.9 0.73 Erickson et al. 2004
Hopkins Ridge, WA 0.64 8.7 0.14 1.2 0.46 Young et al. 2007
Nine Canyon, WA 0.26 9.4 0.05 2.8 0.45 Erickson et al. 2003
Wild Horse, WA 0.40 5.0 0.09 1.6 0.88 Erickson et al. 2008
Bighorn I, WA 0.90 16.6 0.15 2.6 0.57 Kronner et al. 2008
Leaning Juniper, OR 0.52 23.6 0.06 3.2 na Kronner et al. 2007
Fishman Ecological
Condon, OR 0.37 5.8 0.02° 0.05° NR Services 2003
Mean 0.50 12.4 0.07 2.2 0.68

% 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.



636 records
/3 species
Horned lark

Golden-crowned
Kinglet

- Number of Percent
Slpeles Fatalities Composition
horned lark 202 31.8
golden-crowned kinglet 41 6.4
ring-necked pheasant 35 55
gray partridge 34 5.3
chukar 22 3.5
western meadowlark 21 3.3
American kestrel 21 3.3
unidentified passerine 21 3.3
European starling 17 2.7
dark-eyed junco 15 2.4
mourning dove 15 2.4
white-crowned sparrow 13 2.0
red-tailed hawk 12 1.9
yellow-rumped warbler 10 1.6
rock pigeon 10 1.6
unidentified bird 9 1.4
winter wren 8 1.3
short-eared owl 8 1.3
ruby-crowned kinglet 8 1.3
black-billed magpie 5 0.8
northern flicker 5 0.8
unidentified sparrow 5 0.8
house wren 5 0.8
Townsend’s warbler 5 0.8
Brewer’s sparrow 5 0.8
red-breasted nuthatch 4 0.6
American robin 4 0.6
Canada goose 4 0.6
common nighthawk 4 0.6
unidentified kinglet 4 0.6



SOREIEING

6000 MW In CPE

Annual songbird background
mortality I1s 30-70%

Horned lark

— 2.2 million individuals in CPE

— 4000 wind farm fatalities or 0.5%
Golden-crowned kinglet

— 720,000 individuals
— 1000 windfarm fatalities or <0.5%




conducted 1 the Paciic INoYiIWeES

Pacific Northwest Studies
Flight Height Characteristics
Species 0-25m 26-125m

American kestrel 82 15

Ferruginous hawk 42 50
Red-tailed hawk 45 45
Golden eagle 15 67
Northern harrier 85 10
Swainson's hawk 23 67

e select studies: nota vl stmnan/ ol all studies




Col. Plateau Ecoregion/OR&\WA
6,000 MW built or planned

77,000 RTHA In CPE
— Juv. moert — 54%, adult — 20%

— Wind turbine kills 0.05% — 0.2%

170,000 AMKE In CPE

— Juv: mert — 69%, adult - 45%

— Winditame Kills =0.05%, - 0.2%
1,000 EEFHA

= UVAme = =602 aduit=24%
— Winel ttirolne Kilks < -2%




Felconry Flarvest Agoroach

o Milsap and Allen (2006) —EfeciS or;
Falconry Harvest on Wild Raptor
Populations of the U.S.

o Appreach used to propose take limits
or fialcenny




Darfocraorics

Demographics for some raptor species

Annual  Annual Annual No. young

juvenile subadult adult  per occupied Age at
Species survival survival  survival site first breeding
Red-tailed hawk 0.46 0.8 0.8 1.4
American kestrel 0.31 0.55 3.3
Golden Eagle 0.84 0.9 0.91 0.8




Species
SSHA
COHA
NOGO
FEHA
RTHA
AMKE

Slicjcjesiac
Take Cimiis

North American
Pop size
291500
276450
120050

11500
979000
2175000

Juvenile
%
0.5
0.5
0.5
0.3
0.3
0.6

Juvenile
pop size
145750
138225
36015
3450
293700
1305000

take

1458
1382
1801
35
13217
19575
37467

%
1%
1%
5%
1%
5%

1.50%




. . Total
Collisiorn Fisk . o, | e | e
. Season of Day at Risk

Vieeelimg

Passage rates

=light directions

=light heights

liurbine arrangement
[URINE Characterstics
AvVoeldance

Weziislelr clzitzl




Visuallzatlon of Avian Interaciion Zones
Windfarm Flight Zone

Over-flight

Rotor Zone



C‘al]s]an Mocle]

Birel vasgseage e througn tne rotor:

=L AV/= Lagiejin soeed rzijo (s£¢)
w deg/sec

BlockerurSECIOROINItINME ROLOIE
) B =tp Wi (deg)

- — . I Stick Bird

Probability of collision:

P. =3B/(360deg)

120 Degreé\s I\ \‘ P. =Blocked Area/Disk Area

Velocity = v P. =3(L/\){w(deg/sec)/360deg}

10 account for avoidance:
P =St A (LA){w(dea/sec)/360deg)
<d fer avoldance

WhEreAT=1 1 e nerhERaviorn
Trhine >iNerattracion




Tower,
NE [

Inputs

Avoidance

N

Tucker

Flight
Height
Low
High
Low
High
Low
High
Low
High
Low
High
Low
High

Total
0.0001571
0.0000259
0.0000545
0.0000079
0.0001423
0.0000244
0.0000393
0.0000063
0.0001300
0.0000244
0.0000270
0.0000053

£)

Rotor
0.0001303
0.0000230
0.0000273
0.0000052
0.0001306
0.0000233
0.0000286
0.0000051
0.0001292
0.0000243
0.0000260
0.0000052

QOutgut

Results
Probability of Collision

Tower
0.0000142
0.0000015
0.0000140
0.0000013
0.0000062
0.0000006
0.0000055
0.0000006
0.0000003
0.0000000
0.0000005
0.0000000

Nacelle
0.0000127
0.0000014
0.0000132
0.0000014
0.0000056
0.0000006
0.0000052
0.0000006
0.0000005
0.0000001
0.0000005
0.0000001

-r-“

Fatalities

Year
0.122
0.020
0.044
0.006
0.112
0.019
0.032
0.005
0.103
0.019
0.022
0.004

20 Years
2.447
0.409
0.871
0.128
2.249
0.384
0.636
0.103
2.067
0.383
0.445
0.085




SUITTIIETY

AvianirisksfiremindividbaiWiie ere|ECLsHSIeNiISKAONIEIVIE HIZINNIGS
and not populatiens

Data suggests avian abundance s Importantiaciorinyisks
although species behavioer, technology and landscape are
contributing factors

Wind turbine lights not currently documented as a significant

attractant for birds — very important result for nocturnal migrant
cumulative Impacts

Overalll Mortality low compared to other sources — gives
PErspective — helps in understanding what to focus on

— Nt all groups and species

Preliminany/daia stiggest cumulatve avian moxtality fren wind
generaliy iow

— VIoSiicoRCEmIoVERSpecies Intdecline (EEHA)
= MPECS GEPENUERF ORIPEPUIALGAS

[EESSICEAIRAICIALS, STHCEN T E KRIBWArae LT PEPUIALeH SIZES




Questions?






