-

Potential imp::;i'tg‘wj]dl.
* Direct injury mortality
 Direct habitat loss and

fragmentation

* Displacement from habitat due
avoidance of structures

Wind energy is boo

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

N

Wind energy genm not

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

ey
N

Injury and Mortah‘t)/ -

« Highly variable byt

* Mortality rates by sites can
unpredictable

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

N




Injury and Mortality cont’d

At extremes, estimated thousan
raptors killed at A_ltamaﬂﬂﬁi,-
thousands of bats on ridge tops in
Virginia and in prairie in Canada

Most sites
much less,
some,at lev

to I\ﬂgrrant
copkern
N

Injury and Mortality cont)/
« Study in northeasterWiScons from

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

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

Study located in patchy agricultura

landscape —/

m—

=

Injury and Mortality cont’

Study at Top ?,::;’We i
0.49 and 1.07 birds and 7.34 an
bats/MW killed during each of th

and nine month study seasons,
respectively

Bat mortality occurred largely duri
fall migration

Site is largely agricultural, with 3
wildlife management ar earby

e

Injury and Mortality eory/
« Study methodolegie€and d

understanding of important
improving with time

Many early studies should be
viewed more as indicators rath
than accurate estimates o
impacts, particularly fo%ts

N

Injury and Mortality 66@1/
‘__‘--""’.- \,‘1

Relatively high bat
mortality unexpected
Early indication that
migrating bats can be
very susceptible to
strikes at wind

facilities —
J rk
2N ‘

Injury and Mortality omy/
High levels of bitggnm
serious concern because relati

most passerine bird species, ba

— Long life spans

— Lower reproductive rates

— High adult survival

Studies out east indicate most bats
killed are adults, further hi i
recovery from any po




Habitat Loss and Fragménw

« Also highly variable-by€lte |

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

« If the face of a modern turbine is
rotating along the horizontal axis,
direct loss (area beneath tygbine) ma
bed4to 5 acreslturhine-""K

cont’'d

Habitat Loss and Fragmsnﬂorf

Numerous studi (
have found that even gravel foo
and narrow roads can create ed
effects

Fragmentation most negatively im
interior breeding species and those
dependent on large, contigugus habi
blocks j

cont’d

« A final type of habitat-frgmen

that is rarely considered is that
habitats

* Those species most affected by
energy spend much of their time i

* We do not fully know or understan
how the appearance of 400’
structures may impact hun

Habitat Loss and Fragmengon’ '

cont’d

Analagous to e

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

Habitat Loss and Fragm_enw;ri"'

Habitat Loss and Fragment}ia{

cont’d

« In Wisconsin there’ﬁ’a:;;n— li

fragmentation or proposed
fragmentation of terrestrial or aq
habitats

* Most projects have been sited in la
agricultural, already patchr;ndsca

N

Displacement and Avmdan

Many specles, particularl
grassland, shrub Ws&pﬂ%ﬁ;s,

evolved to avoid tall structures

Current USFWS
guidance (under
review and

revision)
recommends no
turbines < 5 mi of
prairie grouse leks &k




Displacement and Avoidance spt’é

» Some species n
presence of turbines and return
breed or forage nearby
Many others (e.g., bobolinks) hav,
exhibited reduced breeding densit
within areas close to (< 80 m) turbi
while species such as lapwings hav
exhibited avoidance at dis:?-gces of

to 500 m from turbjmas-----K

Displacement and Avoidance yﬁ

+ We currently Iack—-goﬂ'd'?r‘r‘f;-r.-m on on

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

— landscape scale losses of breeding
foraging habitat
—changes in migration patter—n7'

N

Displacement and Avoidance 9;({:1

* There are few ,_‘--"‘"—-—F x

studies

conducted before

construction that “
would allow !
adequate

comparisons of

activity to that

observed post-
construction

Displacement and Avoidance yfﬁ

« Displacement from.an<mdiVidu

project area may not seem sign

but cumulative impacts over a
landscape may impact species’ a
to build or restore energy reserve
breeding or migration

Cumulative impacts of displacemen
growing concern in WI, partigularly
along the Niagara Escarpmght

N

Information needs cont’d

What type of pre-constructjon
behavioral or o GELE

help to predict risk?

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

What costs do habitat frag—r;zé-tatio

and displacement have to bijd and b
species?




Information needs con

More and better paired pre-
construction studi

predictive capabilities from pre=
construction studies

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

Information on effectivenesof
operational mitigation stratégies
'____.—ﬂ"

What are we working 0)’}/
Mapping sensitive teeetfCe aréas in

Wisconsin and surrounding reg

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

Methodology for obtaining bird
migration information from ekisting
NEXRAD weather data

Information needs cont'd

Aerial wildlife activity in ar
currently unstudiedhﬂ'd&é?di
(e.g., offshore in Lake Michigan,
Superior)

What are we working-on?
cont’d

» Development of_better'?gs';;;c ools

for assessing bat movements

* Identifying ways to fill the inform

gaps, hopefully through develop
of public/private partnerships




