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Wind Turbine Interactions with
Birds, Bats, and their Habitats:

A Eummmy of Research Results and Priority Questions
Spring 2010
www.nationalwind org

This fact sheet summartzes what Is known sbout bied
and bat interactions with land-based wind power in
North America, Including habltat impacts, and what key
questions and knowledge gaps remaln,

introduction

W ind energy has galned prominence as a means of
}generating electricity without emitting ale poliutants or
proenhouie gases. As the wind spins s wind tinrbine's blude
assumibly, known is o rotor, B generator connected 1o the
eokor generates eloctricity, Large wind turblnes generate
eloctricliy ot o lower cost and Bigher olficiensy than simaller
ones, becouse longer rotor blades capiure the enargy from 8
Targer-crosssection of the wind, known as the rotorswept
nren, bnd beosuge tallor towers generally provide acceis to
stronger winds, The grester and more consistent the wing, the
morg slectriciy B produced.

Larly tuirbines wore mounted on towers 60-80 feetin helght
ard had rotors 50-60 foot in dlaroter tat turmad 60-80
rovolutions per minute frpm). Todey's lond-based wing
turbings are mounted on towers 200-260 Teot In helght with
rotors 1606200 foet i dlametar cosulting In blade tps that
curtrensh over 425 feet shove ground lovel, Retorswept sre
now sneed Laore and are expected to reach neardy 1.5 sores
within the mest sovarel vears, Evin thoughthe speed of rotor
ravolution bas significantly decressed to L1-28 rom, blade tin
Lpseds Have remainnd about the samesunter normal
operating conditions, blade tip speeds range from 138-182

i sy o Dot Theomen bl Wowiley Uben iy AMTRLY, PRE 2K

g g i MW

mgm Wider and longer Blades produce grostor vertices sni
turbutencs In thelr wike as they rotate, posing w potential
problem for buts, Decavse lavge turbings bre more sfficlent,
sanst mnadarn wind developmants Tor s given nimber of
mepawatts IO L W oquals T milllon watts) have fewer

mpchings with wider spacing, Still,
devilopad,

tarper turblnes are buelng

Wind turliines are typlaally described b toroe of thoir

Prated™ lor “nameplate” L power gengrating cupagity, which
can vary from a few hundred watts for home applications to
commorcial turbines of several MW, A L5-MW turbine, &
copachly commanty Installed fe the Unlted States over the pagt
oo years, could produce 4.6 miliion Miowastthours (W per
year] aetial enetpy geoeration 18 dependent vpon the wind
spnds and whnd svaliability ot the site whera It s Tocatud,
Althaugh there are wide reglonal varlations in electricity
consimption, 3 L0V twrbloe can genrite enough
elichricity for 500 1o 900 bouseholds,

Wind energy's sbility to generate plectrioity without many of
the envivonmental Impacts sssocisted with other energy
sources (o, nir poliution, water polltion, mercury
grlastons, timite charge) could benelit birds, bats, und many
other plant snd anlmal specles. However, posiible Impacts of
v Tacilition on birds, Baky, and thale habitats bave beon
documaented and continue to be anlisue, Populations of many
bird snd bat species ure experiencing longterm declines, des
I prart 1o habitat boss dnd frageaentation, Invasive spocies, and
numerous anthropogenic impacts; Ingreasing the goncern over
the potentisl efects ol energy developmaent,

bt capagity 1t sesiodma raned utpot of @ genersior undit spadifie vonditions deiiiated by the wanalicsues, itk et v e Sty b compmnnly
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About the Fact Sheet

T his Tact sheet summarizos whst 15 knovwn sbout bird and

C Batinteractions with land<based wind powerin North
Aeurien, ingluding habitat Impacts, and whit koy guestions
wnel knowledge gops remsin 1 uses & thivetherad
classlfication of wind-wildifo relationshlps Based onthe
welght of the evidence and agresmant, or fack thereof, ameng
researchers in the fleld on each particular statement
gontalnes hereln,

“What Studies Have Shown” are conclusions widely
supported by pesrreviewed studios and on wilch thére is
broad contingus armong ressarchers

“What Is Less Well Understood” presents ideas reschad by
gomn fleld studies, but elther the evidence Is too limited to
supgort o Hemand broudly applicable conghusion, therels
sorme pyldencs tothe ontrary, or there Is some controversy
regarding the idea among researchers,

“Areas Where Little Is Known" presents questions to which
pven tentative eanelusions cannot vat be reachad based on
eurrentinformation and duta gaps: Thse questions sre
hypotheses vt o b teited of wre gops I current knowledze
that have been identilied by resoprchors.

The information presented is restricted to land-based wind
facilities. Literature cltations supporting the information
prasented hore drg denoted in gmmnthmw el fmm} BE
wwwﬁgﬂgﬂm : i ’

What Studies Have Shown

T he number of studies uslag tigorous mathods and
respiarch protocols to determing the potential mpagts of
wing dovelopment on bieds dnd bats has ncressed
substantially sineeth publication of the origiaal NWCCTast
shoet in 2004 INWEE 20043, tmpacis o blrds dnd bats have
beer dornonstrated 5t most Taciitles, but these mpheisvary
srogny Tecllities wnd reglons.

Srudies have Indionted that relatively low raptor {u.g, hawks,
suglos) fatality rates exist at most wind energly developments
with the exception of some facilities In parts of California
{Flpure 3, page B3 A developmants studied hove reportad
fower tmm $4 bird Lt species comblied) fatalitios per
g rrteplate MW pervear, and most
 hawe reported less than 4 fatalities
o MW par yaar (Flgure 2, poge ).
| Although several developments have
reporied relotively numerous bat
alitien, moststudies Bave reporiel

‘ mW Fates of shich bat fatalitios
(Flgure 4, page 3], Howevar, muth
uncrtainby eists oo the geographic
stribution and causes of bat
| futalities e discusslon under direct
mortality),

Pt oot AL, BO8 SHRY

Twis genpral types ol local Impacts o birds have been
dompnstrated ot exlsting wind fachities: 11 et mortolity
frarm oollizlons and (2} Indirict bmpaets from avoldance of an
nres, habiot disruption, reduced pagtiog/breeding density,
habitat sbandonment, loss of refugls, habltat unsultability,
and bakipdoral effocts (Sewart ot al, 2004, 20071 For bats,
anly difget mortality resulting from collislons and barotrauma
Lo, paperiensing rapid pressure changes that couse jevers
internal prgan damage; Beerwald abal 2008) has been
dumonstratud,

Direct Mmmﬁw

Wind turbings con kill
biveds and bats,
Birdds are sormetimes killed
i wollisions with turbines,
minteoralopical towerd,
wﬁ power Wansmission
Hoes ot band-based wind
Tacllities; turbine-relatod
bt deathy have been
mpm%«:ﬁ wt wach wind ity studiod to date (GAG 2005;
Kingstey and Widtham 2007 Kunz t 8l 2007y Koviashy ot al,
2007; NAS 2007; Arnett et ol 2008; see Flgures),

Fotality rates vary widely regionally across wind
resourcE areas,
Fatalities of birds and bats sre highly variable among facilities
and reglons {:f zim mmmm For example, more reptors are
. Willpd each year st Altumont Pags,
Coliforntn, whick hag over 5,000
alder and srealler turbines and
- bilgh raptoruse, than ot other
devielopmants whers Tatality
 studies have baen conducted
(GAD 2005 Kingsley and
Whittam 2007 Kung ¢t ol 2007
Kuviesky et al, 2007; NAS 2007; |
Arnwtt el al, 2008; see Figure 1)

SB_GT&S 0660996



Figure 11 Suninsey of Reptor Mortality Ratos st Various Wing Energy Buclitlon®
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Direct Mortality, cont.

Most birds killed at wind turbines are songbirds.
Most of North Amnerica’s birds are songbirds, most of these
are anlgratory, and most of the wigratory spocies migrate
during the night at altitudes generally above rotor swept sreas
when westher conditions are favorable. Risk may be greatest
during take-ofand landing whers wind faciiities sbut
stopover sites. honglirds are vulnerable to colliding with mans
mam mmmrm suich By bulldings, communication 1owers,
" cpower nes, or wind turblnes duriag poor
| wanthier conditions that farde them 16
owar aititudes (Winkelmen 1995; Gl et
8, A090; Erickson ot 8l 2001; Jolnson ¢t
#2002 Bobbing 2002 Rerlinger 2005,
Mhanville 2008) Songbird collisions
typleally secount for roughly thige
guarters of Bird eususlties st LS wind
farllithon {Brickson ot @), 2001 Johngon et
i, 2002) and result b spriog e Tall
pienley of bird casualty rates ol miost
; bl Tacilities Uohnson et al, 2000
Erickson et al, 2004], However, current turbinerelited
fatalities sre unithely o alfect population trends of most
torth American songbirds [NAS 2007; Bngsley and Whittam
007 Kuvieshy et al, 2007; Marwllle 20049}

The estimated cumulative lmpact of collisions with
wind turbines is several orders of magnitude lower
than the estimated Impacts from the lesding
anthropogenic causes of songbird mortality,

Although only general estimates are avirllable, the number of
birds killed In wind developments is substantially lower
rilathve te astimated anmunl bled casualty rates fromoa viniety
ol other anthropogenic factors Including vehicles, bulidings
and windows, power tronsmiiion Hees, communication
vowers, toxie ghembcals Inchuding posticides, snd Toral and
demestic cats [ Brickson vt al, 2000 NAS 2007 Manville 20043,
Coliisions with wind Gty stuctures will kely Incrense
relutive to other anthropopenis struchures as the number of
wing power fasllites Intresses

Somi migratory treeroosting bt species appear
particularly vulnerable to wind power.
Seversl species o bats ore vulnerabie to collisions with
rurbines. Three milgratory regroosting species « the Houry
Bt e Eustern Rod Bat, and the Slharaired Bat ~ Currently
compose the majority of bats reported killed at wind fucllities
i most regions of North Smgrica (NAS 2007 Jobnson 2008,
Kunzebal, 20070 Arveth ¢t ol
| J008), These specips are not
| currently classified 8s
theautened or endanpered, but
this patteen of hlgher collisions
| atmong certaln species may
Bt s roee Taellitles arg
" developed and studled,

Phatsbin dabbsiuy o 00n Fbonand Wnibe Duronn

Bat fatalities peak at wind facllities durlng the late
summer and early fall migration,

A studios of bet lmpacts have demonatrated that fatalithes
peak In late summer and girly fall, colnciding with the
milgratton of vy spedies Hobmion 2005, Kung et ol 20078
Arnett ot pl, 20000, A smaller spike e bat TataliVes ooours
during mrmg migration for somae species it some facllities
{hrnatt ot gl JODBY However, the seasonn! Tatality peeke
noted above may change ps more Tecllities sre developad and
S, ~

There are two significant factors Important In
assessing fatality risk to birds,

Srutltes have Indicated that the leval of bird use st the site and
the behavior of the bivds ut the site wre nportant Figtors to
consider whon assessing potential risk. for giample, mmw
forulitles nppear Wwineiense oy raptor shundance Insreuse
Cortaln species (e, Reddaling Hawks sl Golden ﬁmﬁm}
that torage for pray in close prodimilty to turbings sppeirde
have Increased fatalities, while others like common ravens
ppear to svoid collislons with turbines (Erickson et al, 2002;
Anderson ot al, 2004, 2005, Kingsley and Whittarm 2007;
Kuviesky et af, 2007; NAS 2007},

The lighting curmm&zw recommended by the Federal
Aviation Administration (FAA) for Installation on
commercial wind turbines does not increase collision
risk to bats and migrating songbirds.
The TAA regulates the lighting requlred on structures of over
199 feet In height sbove ground level to ensure safe alr tratfic.
Thir FAA turrently recommends strobe or strobesike lights
that produse momentiry fashes nterpersad w ith dark
poriods up to B seconds In duration us lighting for commarcial
wird turbines, and they ollow commardal wind faciites o
Hght o proporton of the torbines lna facility (e, one in Bvg),
firing all Ughts synchronously IRAA 2007, Red strobeor strsbe
ik lghts pre-freguently used: Such lighting doss nob appenr
o infiuence bat and songbivd tatalithes (Avery et al, 1978,
Aenett et el 2008 Longeors ot ol 2008; Gebring st ol 2009;
Manyille 2004},

indirect imwm:ﬁ;

Siting turbines awsy from where raptors concentrate
may reduce raptor collislon rates at wind facliities.
Raptors nre known o concentrate slong ridee tops, upwind
sides of slopes, and canyons to take sdvantage of wind
cutranty that are faverable for lunting snd Draveling, vs wall
e for migratory Blghts (Bodnare et al, 1990 Curey b
Rorlisgor 1008: Barrios snd Rodrguer 2004; Hoover ant
WMorrlsen 2005; Manville 2009
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What Is Less Well Understood

Pre-development site evaluation may reduce potentisl

negative impacts on wildlife,

A proesconstruction svalustion conducted ot potentiel wind
site can help indicate whather o wind power developrment s
fkely to cause svian and bat impacts 8t lovels of concern, hulp
determing sites to avpld, and help to design ¢ less Impactiul
profect. Such evaluations with respect 1o the site cun Include
asessmanty of relevant exdsting information, physlcal
inspactions, and v of direct obiervation and technologity
methods designed to document lovels of blvd and bt use angd
bohaviar (Anderson gt el 1989 Ko et al, 20070 Thare 1t
not currently o strong inkage between pre-construction
pssesament of setivitios s post-construction Tatalitdes,
Theretore, additionst work s nesded to determing which pre»
conitrpction surveys of bird or bt use correlate and better
Blign with postronstruction fatalithes, 1t rermping unclear oh
B bast touse pré-construction site assessments for siting
and development decisions an how best to allgn these
assessments with post-consteustion monltoring, Inclading the
wipis of dats to collect and the duration snd Intensity of
sty

Birds

Siting turbines In aress of low prey density may
reduce raptor collision rates at wind facllities.

A high densiy of srall miremal proy snd the conditions
Tavorable to high prey densitios Smaliwond snd Thels
004, 2005, 2008% have often been présumed to be th
factors responsible tor the Bigh raptor ugh, and hence high
vaphor collislon rates ot the Altdmont Pags wind fapilly
{ingstey aad Whittarm 2007 Koy

i

oy i AT 1K

g BT e, W

Using newer monopole tubular support towers rather
than lattice support towers associsted with older
designs may reduce raptor collision rates st wind
facilithes,

Lattlen sunport tovers offer rmany more

perching sites for vaptors than do

monopole twwers, ang bence may

sncourage high raptor occupiney In the

Iinedinte vislnlty, orrotor swept ives,

of wind wrblnes (0ol and Planrery

1892 NAS 20073, Most utliityseale wind

trbines nstalied W North Amarles

today have monopole towers, Because

thi fransition te monopole tubulay

support Wewers g Targely eolnelided

with s number of ether trassitions In

tirbing technology and sting praction, s difioult to soparate
the individual effects and thereby determine the degree to
whieh the type of support Sower affects raptor eollislon rat
Larger trbines nvariably use tubular tower supports,

Newar, larger (1500 kW) turbines may reduce raptor
colliston rates st wind facilities compared to older,
smialler (40 to 3530kW) turbines, but have uncertaln
effects on songbirds,

Larger turbinns hive fower rotations per minute but bave
shnflar blade Yo speadecompared to the smalie turbings
compenhy used i older L5, wind facilities [NAS 2007), This
differerice iy be partly responsible for the lower raptor
collision rated ohoerved st mostwind Fecllities whers larger
turbines have been Installod (MAS 2007 Additionally,
fatalitles could be fewer because fewer larger turbines are
needed to produce the same energy as smuller turbings,
However, beciuse the transition to laeger turbines hag birgely
colnchded with o number of other trangitlons n turbine
technology and slting practice, 1t is difficult to separate the
Individual effects and thereby determing the degree to which
turbing sizn alfects raptor collision rates,

SB_GT&S_0660999



Birds, cont.

Waterblrd and waterfow! collislon risk at land based
wind facllities is typleally low,
Uimited information exlists on wind turbine collsion sk of
swatirbirds and waterfow! becsuse of lmited Sxpadience with
constal wind faclities, perticularly In the Unitod States (GAD
Z005; Kingsley and Whittars 2007; NAS 20075 Most, but not
all, bird coliislon studies ot land-based and nor-coustal wind
facilitios to date hove reported low rites of waterbivd and
switerfow! collislons (Everaart 2003 Kingiley snd Whittam
20075,

Wind turbines in grassland and shrub-steppe
environments may cause some displacement of
pralrie grouse. ‘

Varlous spacies of grassland and shrub-steppe grouss,
including Sage Grouse, Sharp-talled Grouse, Losser Pralrie-
ehicken, and Greeater Prafre-chighar, are of partieular contern
because they exhiblt high site fidelity and require extensive
grasslands and open horlzons (Glasen 1994; Fublendorf et al.
2002). The concern is even greater because of population
doelines gver the past B0 vears, and besause prolrie grouse
distibutions Intersect with some of the continent's prime
wind gensration reglons (Welnberg snd Willlems 10901 The
avallability of contiguous unfragmented hubitat for prafrie
grovse i orthod In order to provide connectivity smong loral
populations (Woodward et 0l 20011 15 sddition to hablta
disruption conceras from wind snargy developmant, praire
grouse may-atsobe displaced by wind turbines; spacitically,
many of thiese species ave known to aveld displaving, nedting,
or hroeding within dose proximity 1 roads, utilty polesor
fivis, treey, ol and gas pletforms, pnd/or-buman habltatlons,
Estimates of this proximity vary; Itis less well understood if
the impacts that these structures bive on praire grouse also
Bpply to wind developments (Manes et el 2002 Manville
2004; Fobel 2004 Kingsley and Whittar 2007, Buvlesky et al,
2007} b eommanly wisumed that pralre grouse would alsg
aveitd wind tobiings, alithough the magnitude of this avdidance
s unknown,

Tk

mm

Weather patterng may Influence bat fatalities,

S studles demonstrate that bat tetalitles ocour primarily
pnnighte with low wing speed and typleally noreose
ierrioiately betare nd alter the pissage of storm fronts,
Waather patterns tharstore may be g prodictor of bat activity
ard fatalities; anc mitzetion ellons that focus on these kighs
Fisk periods may reduce bat Gaalinies substentially (Arnett st
al, £G5B,

More adults and more male bats tend to be killed by
wind turbines.

Although this pattern his bean dosompnied
ut o nuber of fecilitles, It may represent on
Idioaynerasy of thi three specles most
cormmonly killed during thalr allmigration in
Morth Americs [5ee page 41 Purthermors,
the pattern of ndult Tatalities may not
necessariy relloct increased susceptibllity of
adults, but rather g prepondersnce of adults
i the populations, There are noteble exceptions, and somy
studios havve reported Tomale and Juventle blas smong bat
fatalitles (.., Brown i Harditon 2004, 2006s, 20068
Frodior 2004; Fodlor et al 20075 1 has recantly boen
Ppothashied that meigratory tree bats (e, Hoary and Bastern
Red Bats) mé@zy axhibit lek mating systems,” so that males may
b eowigrensting around wirbines during sutirin inan effort 1o
abtract Tamales (Cryan-ang Brows 2007; Cryin mﬁ&}

o 2oy o B tel
Wy Bometne IHU

Bat fotalltles in the mmhwmﬁwm
United States are poorly
pnderstood but the Brazilian Free 0
tailed Bat appears to be vulnerable.
Thie Broglisn Froaduiled Dt comprised s
farge proportion (41-86%) of the bats
illed gt doveloproents within this
species’ ronge [Amett et al, 2008, M
0,

m{ e ey

Curtailment of operations during high risk periods
raay substantlally reduce bat fatalities.

Sclentists have bypothes Tzed that bat fatalities could be
lovrered substantially by reducing the smount of turbine
opetiting hours during low wind periods when bats are most
active, This can be done by Increasing the mintmum wind
speed, known as the "cut-in” speed, at which the turbine's
bludes begin rotating to produce electricity, Three studies
worldwide lone vach In Gorpiony [0 Behy, Unbversity of
Hanover, unpublished dote], Connda [Pavwrwnld el 20009,
and the United States [hrnett et ol 2008]) hove tested
whather or not Incresing the minimum tebing cutdn spbed
reduces bat futalities, Thise studies demonsbratad that bat
fotollte s wore reduced by 5010 875, While these studies
rdicate that reduction In bat fatalities can b schloved with
modest feduction n power production, moere studies are
nonded to diterming the costelfoctiveness of this mitigation

Tk o it o msbes, of dnrtiiy it e, o v o oF piepatigvn nosking: divpley,

b
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Areas Where Little Is Known

As the wind Industry continues to expand, what is the
cumulative Impact of bird and bat collisions on some
species and/or local populations?

Therelationship of current fatalitles to the demographics of
bird wnd bat populations 5 peory undarstosd, but It s unlikely
that cureent fatalities ura couslng declines In populations [NAS
2007), However, as wing engrgy Tacliitios biseme substantially
more numerous and as wind development continues 1o grow,
fotalities and thus the potential for blologleally-significant
Impacts to local populations Indresses (NAS 2007; Erickson et
ul 2002 Manville 2009),

Current research indicates that wind facilities located
in agricultural habltats generally have lower migrant
songbird and bat fatality rates than facllities in
forested landscapes, but it is unclear if this
correlation Is caused by the difference In habltat type.
Reduced Fevalithes Iy aprioultural aress roay be related to
Tewar songhlvids belng present. However, therg are Tower
studies In some lindscopes (o, Torpeta], Hilting the abllity to
ke landscope comparisons (Kune st al, 2007a; Kuvlesky ot
al 007 NAG 2007, Arnett ot al, 2008) Bat Tatalitlos n
agricuttural lands may be relatively ligh Uain 2005},

Does turbine helght have an impact on the collislon
rate for songblrds and bats?

Taller turbines reach higher above the ground, bave much
farger rotor swept sreds, and thus further svedsp the ol
Hlght helghts of nocturnel mlgrating songblrds aod bats
{Mardson 2006; Barday et ol 2007, Johnson et il 2000
Wanviile 2009, Larger, taller turblnes and thelr widor and
longer blades ulse produce far @rmw bladetip vortices and
blade veake turbulence; the patential influgnce on coliisions
with bleds and bats and barotraums 1o bats b untestaln,
Collislan risk might slos Ingresse during element wanther
avints that colncide with bird migration [Manville 2008

Frinblumtion deseribon i doeroin i tnagnee v b Ul wlter rapasted wapoins,

9

Can wind turbimm be deslgned in such & way as to
render them easier for birds to see and avold?

Twi hypothetical mitigation methods based on avian viglon
ve been proposid to reduce bird collislons with wing
turbinis, Mation smer, In which thi splaning seton of the
turbiney oy render the blodes dificult for birds o seeand
avold, may be reduced by painting blades with o color pattern
thiat makas them more visible (Hodes et 8l 2001 Hodes
200311t has been hypothosized thut towers and blades
coutid with Witravielet (UV]) pdot may be more visible, making
themeasior to avold, However, Young ot al, (2008} comparad
fatality rates 56 Wrbines with UV contingd to turbines couted
witl standard paint and found no difference, Fow data are
avallable on the effectivenass of these und ather potentisl
rrigthads for mpking furbinus mare visible to bleds.

What Is the effect of barotrauma injurles to bats?
Whille divact-codliston Is thought to be résponsible for most of
thie ot fatalitles ohserved st wingd facllities (Morn ot al 20083,
vacent work by Baerwald ot ol (2008) sipiests that some of
the obaerved bt fatelity may be due to barotsauma [Le.,
nfury resulting Trom suddesly sltered alr grosaure). Fast
moving wing turbing blades createvortices and turbulence In
thnle wakes, ardd bats may experlence rapld prossure changes
i they pass through thisdisturbed plr, 1
potertislly cousing ntamal injuriag
leading to death, The socurrance of
baretraumi In bats, the proportion of
inchviduals thatsuetimb mmediately
varsus those that fly gway Injured, sz::f
the assoclated Influenses onthe
sstimation of bt Tatalitles sre
uncertain,

Pt aurlary of R Tl bt .
W i,

To what extent will wilditfe become habltuated to
wind facilitles?

Kerlingar (2000} roported that praivie songbirds Ineremed in
abundance withls s wing el invenrs Tollowing
construction, suggesting habituation,” but there is no other
empitienl gvidense surrently to support the hablwation
byputheuls, Additional research s nended to confiem whether
habltuation results in o long-term reduction in the
displacement of birds by wind faclities,
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Areas Where Little Is Known, cont,

Do topography, geography, land cover type, and
proximity to key resources Influence bat fatality
ratest

There 188 veed to bettere relate bat fatalitles proong wind
fagilithes to landecape choracteristios (g, gavlogy,
topography, habital types, provimity of focllities to leatures
such ss mountaln ranges oF dpariansyitame) Relating
fatalities vo features within the immediste srea of 5 turbine
[ provimity to witer or forest sdge) will helpwith
deslgning future facliities and locating turbines to aveld hgher

plak srons within i site, (Kuni ot ol 20070; Kadesky et al. 2007,

NAS 2007; Arnett et 8. 2008)

The signiticance of bat fatalities s poorly understood.
Bty are long-lived snd biave tow reproductive rates, making
populations susceptible ta localized extingtion (Barclay and
Harder 2003; Joned ok ol 2008), Some have sugasted that bat
populations may ot be able to withetand the exliting rate of
wind turblae fatalities (Kury et al, 20076 NAS 20U brapti ot
ol SO0R) snd/or increased fatulities as the wind Industry
continues to grow: Beciuse populetion slzes are pootly
kv, Bt be diffeuit to determine whether bag fatalities ot
wind fuclitios vepresent 8 slgnifloant threat to North Arerican
bt populationy, although cumulative mpiets ralse conge
snd more studies are neaded to sssess population Impacts
{NAS 2007; Kunz et al, 2007 Arnett et el 2008).

pderal lwg appliceble towiidlife and wind
develppmesti ingide the following:
& Digratory Blrd Teoaly Act LB US.C 708052 v

dmpnded
#  Poldand Golden Bagle Protection At (18 U5.0
GEE-OOBA) bs pmended

#  Endsnpered Specles Act (16 VAL 1531-1544)

Are bats attracted to wind turbines, and If so, what
are the primary attraction factors?

Bats sppear to be attracted o wind turblnes Horn et al,
FO08), ang theed are severa! plousible hypotheses that
warrant testing as to how and wiy bats ey be attracted to
furblves (Kung ot 8l 2007s), which may prove uselul for
developing new solutions to preventcollisions, Ressons for
spparent sttraction may Inchude sounds produced by turbings,
wrancentration ol insects nuer wrbings, wnd biats pttempting
to find rovst locatond. For Hoary snd Bastern Red Bats,
gilditional studies need o bie parformoed to better underiting
Iel raating syaterma i these two specis, aapecially rmawd g
attraction o turblnes,

To what degres does siting of wind facilitles within
migratory routes of birds and bats contribute to
collision rlsk?

Thare s 8 need to conduct studios to identily migratory
pathwiys congregation orens suchas staging snd stopover
hiabitats s other dresd ol high concentration to ald nrish
wasessrent and wveldaice of Bigh rsk stes whon doveloping
wind power. Speciis such ps Golden Baglos tend to migrate ot
apbelow idee lnes, potentiuly putting these specles atrisk i
turbings ore Bullt in these ridge sreas [Manville 2008,

About the National Wind Coordinating Collaborative

Th Natlerial Wind Covrdinating Collaborative INWECHS o vonsorsusbased network of stakeholders formed in 198410 wm;m
the dovelopment of snvironmantaliy; eeonomisally, and politically sustaingble commarcial marbkets Torwind power. The mission of
thie HWCC Wildiife Workgroup Is te ddentily, deling, disruss, snd through collaboration sddress windwildie and wind hiabitat
interpetion issues by seeking bropd stekeholder invglversont oo sdentific sad public policy guestions, In addition 1o convening
Blennialmpetings on the stete of the art bn windowildife research, the weorkgroup sesks to provide elerence dosuments as o

resturee b stakehoiders,

Literature Cited and Other Bibliographic Materials

Pliease go to www nationabwing orp/publive tions/bbluets
Bereln ind obtaln other backpround Information,

pel wipy to access the literature that supports Information presented

Vs produstion of Wl dosumBnt was usponed, iniehole or i part by the Usived Srotes Departmant f Dunsy unider Contras N, DEATHIATI0LL 418, Hrncal
supnert by this Dosdertvnnt of By dos not coninitute an endonerment by the Departnient of Energy on the views sepressed fn tids doturient, nor do the it
il spinksng af mmm waprised Sereln nscassarily state or rellect thane of S Unkoed Stated govarnmint o sy aiancy tharesl,.
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