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Wind energy is bhoo

* Production tax credits
» Uncertainty of their renewal
» Rising energy prices




In Wisconsin:

*Manitou
Point Isabelle

Island s {

Onlunlg:\u
d I I'n ON> R I

By mm- —N\ousry

,’Soult

-~ Manite
—
’ eep BF

o —Vreie—7 'lr'-__'h;_gmuumtt t

| g i
MARATHON |sHAIHANO' oxu ena
s

t

‘bf—-lu ilulre

I~ EAY CI-AIHE
o e
= 17

Red Wing

Wisédnsing’”

GOODHUE _! |
| Wabasha™ | > JIA € K S0 N Fhhds bl
o 1 Manisle
i sglet ol Bk River Fate, Wt 1 o Al __rL__|
e aa i Gl | ¥ “GALUMET! | o
Maritory|ile O L X5 R o T4 ; = ; i P 1} eiasve
2 { S r 1 Manitowoe Point
Pochesur 1 Winona 1 o =
OLMSTED i e v I
" MaRQU:
| 4
Maiistan " o= e v tLY G1Sheboygan 1!
Preston e | s ! ¢ 4%’? Fond du g‘ stovaAN ’ Little %Bb‘er.
& | ? oin
WERMON !__—"_"t.““““" o E‘
Mirdqua| T e | s oPartage 45|
i e { ] i marabor GOLUMBIA_ 1
by i o ! —+-—~+— RICHLAND|  sl4 !
lTCHELL| il ! H AUk K |
HOwARD™ | | Decorah !ALMM“EE ) 7 | Rr:m;ﬂa‘_c"m L ol
= —1-——— JW'""SSN‘EK | Waukan 4 '\,,_«- L] 1",.4 7 o
S ey r A

harles c.|, ICH\CKASAW [—

Loy Fum H-n\plcm* £ J 1 lo wiA !
! - 7 A = TaHateon T ~Wagkesha I
—'“‘f LR e i Elhader | Qogemally. { s I g P
FAYETTE B o T o v =5 s REER
Allison i BREMER i i ———J _4 '.7 St
o 1 ] WORTH c l NE
BUTLER I SWavery | | 1 ,..,.g,b,, |GREEN 1 ROQGK |WALWD 1 "A JRacine N
- AT N | | \ anesgite | Eiihnrn == oh [
LAFAYETTE Monims L . -
i { I' tanwnsm\ g enosha

T Watgri
GRUNDY & 8

" P

]BDCHANAN | Dubugte

Manchester i L. e - 2 s
o Inwsuquésx_\‘ J%;iena _r"i__ __|L-_'_I]_| —1___|-

Indeundenu 1 DELAWARE 1 e‘"
i e s b el ,w.um;-n -




-

Wind energy.geneﬁm.;

produce emissions but
construction and operation o
wind facilities can have adver
environmental effects

ot
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Potential imp::;s’tg_yudl.
* Direct injury mortality
» Direct habitat loss and

fragmentation

* Displacement from habitat du
avoidance of structures



Injury and Mortality
* Highly variable by-st&"

* Mortality rates by sites can
unpredictable

» Averages of mortality estimat
from region, nation, continent
not very informative




Injury and Mortality cont’

At extremes, estimated thous

raptors killed at Ajlamem'Pa‘is:s[,l
thousands of bats on ridge tops i
Virginia and in prairie in Canada

- www.willowcreek.com
L | r I Ir. i oL I'\- -'.'-':--. ) . 1 Yoo



Injury and Mortality cont’

e Study methoﬂnlogi!!ﬁ;a

understanding of important
improving with time
« Many early studies should be

viewed more as indicators rat
than accurate estimates o



Injury and Mortality eont’
« Study in northeasternWTScon

1999-2001 estimated ~1.29 bird
4.26 bats/turbine/yr

* For sake of comparison, convert
~1.95 birds and 6.45 bats/MW/yr

« Study located in patchy agricultur
landscape

from



Injury and Mortality éon

b o
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* Relatively high bat
k mortality unexpected

~+ Early indication that e TN
‘migrating bats can be X T
very susceptible to LN\




Injury and Mortality cont’

« Study at Top c::nlg'w ‘
0.49 and 1.07 birds and 7.34 an
bats/MW killed during each of t

and nine month study seasons,
respectively

« Bat mortality occurred largely dur
fall migration
» Site is largely agricultural, wi
wildlife 23S




Injury and Mortality eont’

* High levels of bat moriality™m
serious concern because relati
most passerine bird species, ba
— Long life spans

— Lower reproductive rates
— High adult survival



Habitat Loss and Fragmeént

« Also highly va[j_ahlo-by'ﬁre"-

 Fragmentation can be a signific
problem in intact habitat blocks,
whether prairie, forest, mountain
tops, or desert

* |f the face of a modern turbine is
rotating along the horizontal axis,
direct loss (area beneath tugbi

be 4 to 5 acres/turbine—— -




Habitat Loss and Fragmentati

cont'd

Analagous to ,.‘-—-—"‘"'——P

drilling in ANWR,
the roads,
transmission lines,
and other
associated
infrastructure can
have greater habitat
impacts than the

L turbines_theiivei 5




Habitat Loss and Fragmentati

cont'd

 Numerous stugigs.h.-g'.';"mﬁ;r

have found that even gravel fo
and narrow roads can create ed

effects
 Fragmentation most negatively i

interior breeding species and thos
dependent on large, contlgu Jus ha




 In Wisconsin ﬂﬂfé‘ﬁa'sr-eenli

fragmentation or proposed
fragmentation of terrestrial or aq
habitats

 Most projects have been sited in |
agricultural, already patchy landsc



Habitat Loss and Fragmentati

cont'd

+ A final type of habitetraGmen

that is rarely considered is that
habitats

» Those species most affected by

how the appearance of 400’
structures may |mpact huntjr




Displacement and Avoidang

Many species, particularl ‘
grassland, shrubaslepﬂfgﬂgi';s

evolved to avoid tall structures

ave

Current USFWS
guidance (under
review and
revision)
recommends NC
turbine '
oral [:



Displacement and Avoidance copt'd

« Some species ate t
presence of turbines and retur
breed or forage nearby

 Many others (e.g., bobolinks) hav
exhibited reduced breeding densi
within areas close to (< 80 m) turbi
while species such as lapwings ha



Displacement and Avoidance ¢

 There are few
studies
conducted before
construction that
would allow
adequate
comparisons of
actwuty to th:

1 TR i
www.geog.ucsb.edu




Displacement and Avoidance co

avoidance and displacement in
on.
— changes in long term breeding den

— landscape scale losses of breeding
foraging habitat

— changes in migration patterns



Displacement and Avoidance ¢

+ Displacement from.an-riVid

project area may not seem sig
but cumulative impacts over a
landscape may impact species’
to build or restore energy reserv
breeding or migration

« Cumulative impacts of displaceme




What do we need/want &‘; a0w?
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Information needs cont’d

help to predict risk?

» Better data on migration pattern
routes, timing, flight height) of
potentially vulnerable species (bi
and bats)

« What costs do habitat fragme
and displacement have to bit
species? .




Information needs cont’d

predlctlve capabllltles from pre
construction studies

» Better information on effects of li
regimes and whether there are li
or auditory signals that could se
deterrents

* Information on effectivenes of
operational mitigation str



Information needs cont’'d

Aerial wildlife activity in ar
currently unstuﬂndhﬂﬂféﬁh
(e.g., offshore in Lake Michigan,
Superior)

are

et 5 . i
ArogeogiapniCsoGCICly:OrC



What are we working o

« Mapping sens}M
Wisconsin and surrounding re

try to identify sites inappropriat
wind development and those of |
concern from a wildlife resource
perspective

 Methodology for obtaining blrd
migration information from exi
NEXRAD weather data o~

in
to




What are we working-on?
cont'd

« Development ngeltefTe-;e:\?c

for assessing bat movements

 |dentifying ways to fill the infor
gaps, hopefully through develop
of public/private partnerships



Thanks!

U.S.
FISH & WILDLIFE
SERVICE
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