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Impacts to bats

Bo3aencreme Ha netyymx
MblLLEN
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ARKive

Bats provide important ecosystem services kR

47 bat species in the US and Canada

Most feed on insects, providing
important pest control services

A few species feed on nectar and
pollen, pollinating agave cactuses

© Rolf Nussbaumer / naturepl.com

HETV‘-IME MbILWUN BbINOJIHAIOT BaXHble 3KOo/10rmn4eckume (I)VHKLIMM

B CLLUA v KaHage BcTpevaeTtca 47 BUAOB /IETYYUX MbILLEN

BO/bLWKMHCTBO M3 HUX MUTAETCA HACEKOMbIMMU, Urpaa BaxXHYH pPOJib B 6opb6e C
BpeauTeIamun

HecKonbKo BUAOB NUTaeTcA HEKTApOM U I'IbeIbLI,Ol\/JL onbiNnAAa KaKTyCbl araBbl
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Bats face numerous threats

Habitat loss and degradation
Climate change

Persecution

Emerging diseases

Wind energy Myotis lucifugus ¢ cnngpomom 6enoro Hoca (CBEH).
doto cgenaHo NYSDEC/Nancy Heaslip.

"ETV'-IME MbIWU CTAaNTIKNBAKOTCA C MHOTOYUNC/IEHHbIMU YIPO3aMU

MoTepa un aerpagauma MectoobmnTaHum
N3meHeHne Knnmarta
MpecnenoBaHue/yHUUTOXKEHME
bonesHun

BeTposHepreTuKa S
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Elusive. Migrating bats have

Direct Impacts bl
Mpamoe Bo3pgeiicTene e
* Collision mortality Fodes %

* [nbenb OT CTONKHOBEHUA Deadly Flights

Massive wind turbines seem to be killing more and more migratory bats, prompting
research into these neglected creatures and efforts to minimize the toll

24 JULY 2009 VOL 325 SCIENCE www.sciencemag.org

Indirect Impacts
KocBeHHOe BO3gencreue

* Habitat loss and fragmentation [MoTepa n pparmeHTaLNA MeCTOOBUTaHNI

* Disruption of migratory paths * HapylweHue nyTei murpaumm

* Displacement e CmelleHne pacnpocTpaHeHms
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Wind energy impacts many different bat species

BeTposaHepreTMKa OKa3blBaeT BO34eiCTBUE HA MHOXKECTBO BMA,0B 1IeTY4YUX MblLLEW

40,972 Bat Fatalities 40 972 cnhy4yaeB rubenn netyumx mbilen

= Hoary
= Eastern red 78%

= Silver-haired

Most fatalities are migratory tree-
roosting bats

B 0CHOBHOM rM6HYT MUrpupytowmue
BUAbI, obUTaloWMe Ha AepeBbAX

= Big brown
= Little brown
= Mexican free-tailed
= Tricolored
Northem long-eared

= |ndiana

Others

.
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Wind energy impacts many different bat species

BeTposaHepreTMKa OKa3blBaeT BO34eiCTBUE HA MHOXKECTBO BMA,0B 1IeTY4YUX MblLLEW

40,972 Bat Fatalities 40 972 cnhy4yaeB rubenn netyumx mbilen
4 A

= Hoary
= Eastern red 78%

= Silver-haired

Most fatalities are migratory tree-
roosting bats

J B 0CHOBHOM rM6HYT MUrpupytowmue
BUAbI, obUTaloWMe Ha AepeBbAX

= Big brown

= |ittle brown

= Mexican free-tailed Fatalities of threatened and endangered
. (V) .
= Tricolored <7% species are less common
Northem long-eared f'benb pegKkunx n ucuesaroLwmx BUA0B
® Indiana BCTpeyaeTca pexe
Others

.
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In the US and Canada: three migratory tree-roosting bats

B CLUA n KaHapge: Tpu murpupyowmx suaa, obutarowme Ha gepeBbax

;hoto credit: Chris Haysh}
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KpacHblit BONOCaTOXBOCT
Lasiurus borealis
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Cepbi¥i BOIOCAaTOXBOCT CepebpucTtbiii ragKoHOC
Lasiurus cinereus Lasionycteris noctivagans




8.2 Central USA Plains (18)

Most fatalities occur...

o Late summer and early autumn i §
o Lower wind speed (< 6 m/s) conditions T Rt 7 7T et

8.4 Ozark/Ouachita-Appalachian Forest (17) 9.2 Temperate Prairies (33)

o Temperature, wind direction, and
barometric pressure likely play a role
DJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ’ OJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Day of year Day of year
9.3 West-Central Semiarid Prairies (9) 9.4 South Central Semiarid Prairies (17)
15
BONbLWMHCTBO CMepTEN NPOUCXOAMUT... H
O nO3AHee ﬂeTO M pa H Hﬂﬂ OCeH b oJa/r: Fet:N’|ar Apr May Jun Jul Aug Sep Oct NovDe; - o.lan Feb Mar Apr Mam/\ug Sep Oct Nov Dec
Day of year Day of year
“ 9.5-9.6 Southern Texas Plains (6)
O YCNnoBMA C HU3KOM CKOPOCTbIO BeTpa (< 6 m/c) ) e B oo
‘g 20 = Eastern red bat
o TemnepaTypa, HanpaB/eHUE BeTPa U B iy bt
10 ~— Mexican free-tailed bat
H6apomeTpuyeckoe gaBneHune, BEPOATHO, UTPALOT 5 — -
CBOI’O ponb O.I‘an Feb Mar AprMayJ[;J:yJ:'\y::? Sep Oct Nov Dec = Silver-haired bat

Lloyd et al. (2023) m
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Increasing evidence that bats are attracted to wind turbines
Bce 60ablue A0KA3aTeNbCTB TOTO, YTO JIETYYMX MbILLEN MPUBIEKAIOT BETPOBble
TYPOUHDI

Attraction Hypotheses: M'Mnoresbl:
1. Wind turbines provide one or more 1. BeTpoBbie TypbuHbI NpeaocTaBnaoT coboil
resources OAMH NN HECKONIbKO BMAOB pecypcoB A/
2. Bats perceive turbines to be a MbiLLEen
resource 2. JleTyume mbilM BOCAPUHMMALIOT TYPOUHDI
3. Bats find wind turbines intriguing Kak pecypc

3.  TypObuHbI BbI3bIBAlOT MHTEPEC Y IETYUYUX
MblLLUEen

Reviewed in Cryan & Barclay 2009, Guest et al. 2023 PaccmoTtpeHo B Cryan & Barclay 2009, Guest et al. 2023

e /\m
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Videos show bats exploring
and contacting monopoles,
nacelles, and wind turbine
blades

Flight patterns are suggestive
of foraging, roost
investigation, mating
behavior, and drinking
behavior

Ha Buaeosanucax BuaHo, Kak
NeTyyme Mblln NCcneaytoT U
KOHTAKTUPYIOT C MOHOMNONAMM,
MOTOrOHA0/1aMMN N NONACTAMM
BeTpOreHepaTopos

MapwpyTbl noneTa
CBUAETENbCTBYIOT O KOPMEXKKE,
nccnenoBaHUM MecT Ann
oTAbIxa, bpayHOM NOBEAEHUN U
NMUTbEBOM NOBEAEHUN

Horn et al. 2008, Cryan et al.
2014, Goldenberg et al. 2021

S
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Bats increase risky activity in late summer

and early autumn

PUcCKOoBaHHaA aKTUBHOCTb netyymx MblilLEen
noBbillaeTCA B KOHLLE /1eTa - HaYaJie OCeHUN

Goldenberg et al. 2020

Time spent near turbines increases
Risky behaviors increase

YBenunumnsaetca sBpems npebbiBaHUA
B6./1M3U TypOUH

MoBbiWaeTcs ypOBEHb PUCKOBAHHOIO
noseaeHus

Total events by activity per week
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Analyses of bat carcasses and their stomach contents

* Some bats are in mating condition(Cryan et al. 2012)

* Bats often have full stomachs (Rydell et al. 2016, Foo
et al. 2017, Scholz & Voight 2022)

AHanus TYWeK neTyvyumx MbiLlLEen n coaepxXmmoro nx xXenyaxkos

e HeKoTopble 13 06cnefoBaHHbIX 1IETYYMX Mblilen 6blan
rotoBbl K cnapueanuto (Cryan et al. 2012)

e 0O6cnepoBaHHbIE IETYYME MbILIN YACTO MMENN NONHbIE
»enyaku (Rydell et al. 2016, Foo et al. 2017, Scholz &
Voight 2022)

WEST



Commuting & Foraging / Feeding /
searching approach phase terminal
'z

Acoustic surveys of bats and insect surveys at wind
turbines

Number of bat passes

e Bats actively forage in the immediate vicinity of wind o aa
turbines (Ahlén et al. 2007, Foo et al. 2017, Scholz & NN
Voight 2022 il il vl e ierio

AKyCTUUYECKMe UccnepoBaHUA NeTyunx Mmbilieu u
uccnepoBaHUA HACEKOMbIX Ha BETPOBbIX TYpOUHax

e JleTyume MbllIKN aKTUBHO KOPMATCA B HENOCPEACTBEHHOM
61130cTM OT BeTpoBbIX TYPOMH (Ahlén et al. 2007, Foo et
al. 2017, Scholz & Voight 2022)




Fecal surveys at wind turbines

e Bats roost and forage at wind
turbines (Bennett et al. 2017)

UccnepoBaHue dpekanuii Ha BETPOBbIX TYpOUHaX

e JleTyuyme MbllK CAAT U KOPMATCA Ha
BETpPOBbIX TypbuHax (Bennett et al.

2017)
Other hypotheses Mpouune rmnoresnbl
* Noise o Lym
* Light - CaeT
* Qlfaction e O60HAHUE
I RRERRESSEEEEBEEBEBBSRDRDDS BAN
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Attraction might help explain
why predicting risk to bats has
been challenging to date

UHTepec K TypbuHam moxxer
NOMOYb 06bACHUTb, NOYEMY A0
CUX NOpP NPOrHo3npoBaHue
PUCKa ANA NeTy4Ynx Mmbillen
6bino 3aTpyaHeHo

* Ecological impact assessments fail to
reduce risk of bat fatalities (Lintott et
al. 2016, n = 29 wind farms)

Estimated bat casualties per site

No perceived risk

Some perceived risk

Preconstruction survey

Sites ranked by postconstruction
bat casualties

2 4 6 8 10 12

Sites ranked by preconstruction
perceived risk

OUEHKa 3KOJIOrMYECKOro BO3AENCTBUSA He

NMOMOraeT CHU3UTb PUCK FTMOENn NeTy4mx mblillen
(Lintott et al. 2016, n = 29 BeTponapKoB)

/\m
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Attraction might help explain
why predicting risk to bats has
been challenging to date

UHTepec K TypbuHam moxker
NOMoYb 06bACHUTb, NOYEMY A0
CUX NOpP NPOrHo3npoBaHue
PUCKa ANA NeTy4Ynx Mmbillen
6bino 3aTpyaHeHo

Pre-construction bat activity does not predict
bat fatalities (n = 12 wind farms, Hein et al.
2013; n =47 wind farms, Solick et al. 2020)

Bat Fatality (bats/MW/study period)
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Pre-Construction Bat Activity (passes/detector-night)

AKTUBHOCTb 1IETYYMX MbILLEN A0 Havyana CTPOUTENbCTBA
He NO3BONSET CNPOrHO3NMPOBATb rMbesib NETYUMUX MblLLEN
(n =12 BeTponapkos, Hein et al. 2013; n =47
BeTponapkKos, Solick et al. 2020)
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We do not know...

e Population sizes
e Population growth rates

e The extent to which mortality must be reduced
to maintain viable populations of migratory
tree-roosting bats

Mbl He 3HaeM...

e Pasmepbl nonynsaymm
e Temnbl pocTa NONYyAALUMUM

e HacKonbko HeobxoaAMMO CHU3UTb CMEPTHOCTb A1A
noaaepKaHMA *KM3HeCnoCobHbIX MONYAALNMA
MUTPUPYIOLLMX IETYYMX MblleN, 0BUTatOLWMNX Ha

AepeBbAx
WEST




Frick et al. 2017

Collision mortality may threaten bat populations

CMepTHOCTb OT CTO/IKHOBEHUIA MOXKET YrporXKaTb
NoNynALUAM NeTYYUX Mbllleit

Biological Conservation 208 (2017; 172-177

Contents lists available at ScienceDirect

Biological Conservation

journal homepage: www.elsevier.com/locate/bioc

Fatalities at wind turbines may threaten population viability of a @umm
migratory bat

W.F. Frick **#, E.F. Baerwald ““, J.E. Pollock ", RM.R. Barclay , ].A. Szymanski ©, T,J. Weller |, A.L. Russell ¥,
S.C. Loeb ", RA. Medellin', LP. McGuire’

Used expert opinion and population projection models

Showed that mortality from wind turbines could
drastically reduce population size and increase risk of
extinction

Conservation measures should be implemented

Lasiurus cinereus

Mcnonb3osaHsl 9KCNepTHble OUEeHKN N Mmoaenn
NMPOrHO3npoBaHNA YNCZTIEHHOCTN nonynaunn

MoKa3aHo, YTO CMEPTHOCTb OT BETPOBbIX TYPOUH MOXKET

pe3Ko COKpPaTUTb YNC/ZTIEHHOCTb NnonyaaunnM U NOBbICUTb
PUCK ee ncyesHoBeHHuA

HeobxoaAMMO NPUHATL MepPbl MO COXPAHEHUIO

/\\\/k
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Friedenberg & Frick 2021

Biological Conservation 262 (2021) 109309
Contents lists available at ScienceDirect

Biological Conservation

ELSEVIER journal homepage: www.elsevier.com/locate/biocon

&)

Assessing fatality minimization for hoary bats amid continued wind
energy development

Nicholas A. Friedenberg ™ ', Winifred F. Frick ™¢ H H
8 Lasiurus cinereus
* Applied Biomathematics, 100 North Country Rd., Setauket, NY 11733, USA

Y Bat Conservation International, P.0. Box 162603, Austin, TX 78716, USA
 Department of Ecology and Evolutionary Biology, University of California Santa Cruz, Santa Cruz, CA 95064, USA

“Hoary bat population size remains the most important knowledge gap obscuring
guidance on overall risk and how much fatality reduction is necessary.”

«Pa3mep nonynauum cepbix BOJOCAaTOXBOCTOB OCTaeTca Hanbonee BaxKHbiM npobenom B
3HaHMUAX, He NO3BONAIOLWMUM onpeaenuTb o6LWnn pUCK N He06Xo04UMDbIA YPOBEHb CHUXKEHUA
CMEpPTHOCTUY.

e — m
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Resources on wind-wildlife impacts

Pecypcbl No BO3AENCTBUIO
BETPOIHEPIreTUKM Ha AMNKYIO Nnpupoay

T, o ot
S

Mysaip:.




TETHYS Knowledge Base

ba3sa 3HaHuu TETHYS

https://tethys.pnnl.gov/

JTETHYS S

ABOUT~ CONIENT~ T10OLS™ CONNECIIONS* BROADCASIS™ HELP ¥

ome » Gontent » Knowledge Base
Knowledge Base

Please select which content you are interested In viewing. (NNSNINERDIINING (WINPT @

* 6,437 results found

* HanaeHo 6 437 pe3ynbTaToB

<« C @ tethyspnnlgov

@ KnowBed 7 Vector EHS Manage... [N} TWS - Policy Resow.

TETHYS

Environmental Effects of Wind and:
Marine Renewable Energy

MARINE ENERGY

Generating electricity from the sea

@ NewTb @ Save toRefi

v - @ x

2 % » 4L 0@ :

(Pei » All Bookmarks.

ct [ Fies - Dropbox [ T

Logiin

ABOUT~ CONTENT~ TOOLSY CONNECTIONS v BROADCASTS¥ HELP v

Check out the newly released Marine
Energy Adventure: Collision Risk video
game and experience what it's like when
marine life encounters marine energy
devices.

GET STARTED

If you are new to Tethys, start here to
learn more.

KNOWLEDGE BASE

Access thousands of publications and
more, all in a searchable database.

Oct 2023 o °

Sun Mon Tue Wed Thu Fri Sat

WIND ENERGY

Generating electricity from wind on land and at sea

[+00 nerc 2023 o

[ 0] o0 ot Amrica ity




K Summary of Bats and x G
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Summary of Bats and Land-Based Wind Energy Development in the

United States and Canada

Introductory reading

O3HakoMUTe/IbHOe YTeHue

wind turbine-related bat fatalities are a concern, particularly for long-distant migrants, including hoary bats.
Several behavioral and physiological questions remain as to why bats interact with wind turbines. In addition,
assessing the potential population-level impact is challenging because the status and trends for most species
are unknown. Closing these information gaps will help advance existing and emerging strategies.

Download the Summary of Bats and Land-Based Wind Energy Development in the United
States and Canada here.

Additional Bat Resources

« 2nd Edition: Summary of Bat Fatality Monitoring Data Contained in AWWIC (AWWI Report)

« Landscape Factors Associated with Fatalities of Migratory Tree-Roosting Bats at Wind
Energy Facilities: An Initial Assessment (AWWI Report)

The State of the Science on Operational Minimization to Reduce Bat Fatality at Wind Energy
Facilities (Bat Conservation International Report)

Bats and Wind Energy Cooperative (BWEC) &

Bat Acoustic Monitoring Portal (BatAmp) &

North American Bat Monitoring Program (NABat) &

Generalized Mortality Estimator (GenEst) &

https://tethys.pnnl.gov/summaries/summary-bats-land-based-wind-energy-
development-united-states-canada

Title:

Author:
Publication Date:
Technology:

Receptor:

Summary of Bats and Land-Based
Wind Energy Development in the
United States and Canada

ECO Wind

April 10, 2023

Wind Energy, Land-Based Wind
Bats

WEST



Sign up to receive biweekly
newsletter — Tethys Blasts

NMNoanuwurtecob Ha

nonyyeHue AByxHeae/IbHOM

paccbinku Tethys Blasts

*  Environmental webinars
* Conferences and workshops
* Online discussions and more

Disentangling mechanisms
responsible for wind energy
effects on European bats

Wind turbine power and land
cover effects on cumulative bat
deaths

Post-construction Bird and Bat
Fatality Monitoring for Onshore
wind Energy Facilities in
Emerging Market Countries:
Good Practice Handbook and
Decision Support Tool

Seasonal patterns of bird and bat
collision fatalities at wind
turbines

Facilities in California and Texas

2023 North American State of
the Bats Report

Modeling migration and
movement of gray bats

Drivers of bat actis

* LENEraIZEd MOTLAILY ESUMALOT (LenESL) 0

Author

Leroux, C., Le Vial, 1.,
valet, N., Kerbiriou, C.,
Barre, K.

Moustakas, A.,
Georgiakakis, P., Kret, €.,
Kapsalis, E

[arermational Finance
Corporation

Uoyd, )., Butryn, R.,
Pearman-Gillman, .,
Alison, .

Licari, S.

Bat Conservation
Iarernational

Holliday, C., Wisby, J.,
Roby, P,, Samoray, S.,
Vvannatta, ).

mary docum

November
2023

September
2023

September
2023

May 2023
May 2023

April 2023

April 2023

M WESTinc Mai X ¥ Summsyotbasandlnd b X | 4
€ 5 C @ tethysonnigoy/summanies/summ and-based-wind-energy-development-united-states-canada
WEST Bookmarks @ Knowded ' VectorEHS Manage.. [} TWS - Poicy Resou.. [l WindyAop @ NewTso @ Save to Refork

Content
T

Journat
Article

Journal
Article

Report

Journal
Article

Thesis

Report

Journat
Article
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to be updated as new literatur

Technology

Wind Energy,
Land-Based Wind

Wind Energy,

Land-Based Wind

wind Energy,
Land-Based Wind

Wind Energy,
Land-Based Wind

wind Energy,
Land-Based Wind

wind Energy,
Land-Based wind

wind Energy,
Land-Based Wind

B Files - 0

Collision

Collision

Collision

Collision

Collision

Attraction,
Avoidance,
Collision

olored Bt (P

Bats

Bats

Bats, Birds, Human
Dimensions

Bats, Birds

Bats

Bats

Bats

_ 17 meme 1 tem elected (SEME

JKonornyeckmne sebuHapbl

KoHdepeHUUn 1 cemmnHapbl

OHNANH-ANCKYCCUN U MHOTOE ApYroe
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Pre-Construction SURVEN S




Mana ement teChni ues to reduce U.S. Fish & Wildlife Service
& q U.S. Fish and Wildlife Service

impacts to bats during pre-construction Land-Based Wind Energy Guidelines

* Risk Assessment
* Siting

MeTopabl ynpaBaeHUA aNa CHUXKEHUA
BO34eMCTBMA Ha /IeTY4YUX MbilLeU nepea
CTPOUTE/IbCTBOM

* QOueHKa puckos
* PasmeuwleHune

WEST



Macro-siting (wind farm scale)

* Avoid high-risk sites for species or
habitats of conservation concern

* Avoid core areas for species at risk

* Develop wind energy in disturbed
landscapes

MakpopasmeuwieHue (B macwitabax
BeTponapka)

*  M3b6eratb y4aCTKOB C BbICOKOM CTEMEHbIO PUCKA
ANA BUAOB U MecToobuUTaHWI, NpeacTaBAAoLWMX
Yyrpo3y A COXpPaHeHUs Npupoabl

*  WN3b6eraTb OCHOBHbIX 30H 0OUTAaHMA BUAOB,
NOABEPMKEHHbIX PUCKY

* PasBMBaTb BETPOIHEPreTUKY B HAPYLUEHHbIX
naHawadTax




Micro-siting (wind turbine scale)

* Avoid placing individual turbines near landscape
features (ridgelines or near wetlands) or known
resources for target species (e.g., maternity roost)

* Effectiveness is not well understood
* Largely untested

MuKpopa3melieHue (B macwitabax BeTpoBoOM
TYP6UHDI)

*  WN3beraTb pasmeLweHna oTAeNbHbIX TYPOUH B6AM3NK
NnaHAawadTHbIX 06BEKTOB (FOPHbIX XpebToB MM BOAHO-
60/10THbIX Yyrogmin) Nanm U3BeCTHbIX MeCT CKOMeHUA
LenesblX BUAOB (HaNpMmep, BbIBOAKOBbIX KONOHWUI)

*  I3¢dPeKTUBHOCTb HEAOCTATOYHO XOPOLLO MU3yYeHa

*  [o4Tn He 6bI1I0 NPOTECTUPOBAHO

© MacKenzie

7
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Types of Surveys

e General bat acoustic activity
o USFWS Wind Energy Guidelines
o State Guidelines

e Presence / probable absence surveys
o Threatened and endangered species
o  Summer survey guidance

Tunbl nccnepo0saHUM

e O6uwan aKycTUYeCcKas aKTUBHOCTb NeTy4Ynx

MbILLEN
o Pykosogcteo USFWS no sBeTpoaHepreTnke
o PyKoBOoAcCTBa WITATOB
e WccnepoBaHue npucyTcTBusA/ BEPOSATHOrO
OTCYTCTBUA
o Peakune n ucyesatowime suabl
o PyKoBOACTBO NO NETHUM UCCNEAO0BAHUAM

WEST



Types of Surveys continued

e NABat
e Feature evaluations
e Habitat assessments
e Research
o Objective-based studies

Tunbl Uccnepo0BaHUN - NPOAONKEHUE

NABat
OueHKa XxapaKTepucTuk
OueHKa cpeabl 06MTaHMA
UccnepoBaHuAa
o WccnepoBaHua nog onpegeneHHble
3a4Q4u




NABat https://www.usgs.gov/centers/fort-collins-science-center/science/north-
american-bat-monitoring-program-nabat

e NABat gathers monitoring data to assess changes in bat populations using:
o  Mobile acoustic surveys along driving transects

o Acoustic surveys at stationary points

o Internal colony counts (winter and summer)
o  External colony counts

o Capture data

NABat e NABat cobupaeT gaHHble MOHUTOPMHIA ANS OLEHKN U3MEHEHWI B
a nonynaunax 1etyymx MbILLEN C UCNONb30BaHNEM:
o AKyCTMYEeCKMe UccnesoBaHMA Ha aBTOMOOUIbHbIX MapLUpyTax
o AKyCTUYECKMEe UCCNeloBaHMA HA CTaLMOHAPHbIX TOYKaX

o  BHYyTpeHHMWe noacyeTbl KOJIOHWUH (3MMOI 1 NeToM)
o  BHelwHMe noacyeTbl KONOHUM
o  J[laHHble OTN0BOB

e — /\m
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Bat Surveys: Which surveys are necessary? — “No” Path

UccnepoBaHua netyumnx moiwen: Kakue nccnepgosaHma Heobxogmumbl? — Mytb "Het"
Yy y

Bo3MO»KHO 1 BO3AENCTBUE
CTPOUTENbCTBA UM IKCNAYyaTaAL UM

Potential to Impact >
. Ha 1eTy4Ymnx mbiwen, 3aHeCeHHbIX B
Federally Listed Bats y . !
or Habitat from denepanbHbI CNUCOK, UK cpeay

Construction or UX 0buTaHmnA?
Operation?

Yes
MpucyTCTBYIOT 1N Are Federally Stif(e)wvgri“d MmeroTca M pyKOBOACTBA
BUAbI, BHECEHHbIE Listed Species Guidelines WwTaTa no

. Present? Available?
B befepanbHbIi valabie: BETpPO3HepreTuke?

CMUCOK?
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No Federally Listed Species

HeT BMA0B, BKNOYEHHbIX B peaepasibHbiii CNUCOK

NmetoTca nn pyKoBoACTBa WITaTa
No BETPO3HepreTnke?

State Wind Power
Guidelines Available?

[a

CnepoBaHue MNoaroToska
PYKOBOACTBAM Follow Guidance Develop Surveys nccnenoBaHuM

/\'\\/k
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General Acoustic bat Survey lypes — Bat Activity IVionitoring
O6wue BUAbI aKYCTUUECKUX UCCIEA0BAHUINA IETYYUX MbiLLEN - MOHUTOPUHT aKTUBHOCTU NIETYYUX Mbiluei

Description
Type! Tun OnucaHue Objective 3aga4ya Dates [daTtbI? Pro lNnioc Con MuHyc
Identifies peak
activity periods; more
Paired detectors Monitor bat passage likely to record Higher cost: different
Bat Activity installed (3 m) at rates during summer March 15 — Oct 31 common species; sa?n le of s’ ecies
Monitoring base and mounted roosting and migratory comparable to other divefsit P
(45 m) on met tower period regional wind y
projects; recognized
methodology
BbisiBneHne nepnonos
I_I M NMUKOBOM aKTUBHOCTMU;
MoHuTOopuHr  ONaPHO ORHUTOPWHT bonbLuas BEPOATHOCTL  Boniee BhICOKAS
yCTaHOBIIEHHbIE WHTEHCUBHOCTM NponeTta 15 mapTa - 31 pervucTpaumm )
aKTUBHOCTU _ 9 CTOMMOCTb; Apyras
AETEKTopbl: 3MY  NEeTy4Yux MbllUen B oKkTA6pA pacnpoCcTpaHeHHbIX 5
neTytw!x OCHOBaHMSA 45 M  nepuog NEeTHMX HOYEBOK BUAI08; conoctasumocTe ¢ BEIOOPKA BOBOTO
MbiLLEen [PYrMMY pervoHanbHbimmn Pa3Ho0bpasuns

Ha MeTeoballHe

n Murpaumm

npoeKkTamMmun; Npu3HaHHasA
MeToosiorma

! Stationary monitoring points are used as an example for NABat example; driving transects and capture techniques are also
available. B ka4yectBe npumepa ans NABat ncnonb3yrotca ctaumMoHapHble TOYKU MOHUTOPUHTA; Takke A0CTYMHbI MPOXO4HbIe

|
noJyioCbl N MeTOAbl OTJIOBA.

2 Datee Mav varv baced on location Cookii MOrvT MerddTeed R 29RUCUMOCTIA OT MecTodAYOW Rediaa



General Acoustic Bat Survey Types — NABat Grid Sampling O6wue Buabl akyCTU4ECKUX UCCea0BaHNIA NeTyuynx

~ MbILLEN - OTOOP NPOD MO CETKE NABat

Type' Description Objective Dates? Pro Con
Lower cost; easy
SIS Elellilen ki Long-term landscape- deploymgnt; Short temporal sampling
el scale effort to model the . opportunity for misses timing of
. bat habitat features e 1-4 nights x 4 greater low-flying and 99
NABat Grid ! spatial distribution . . summer and migratory
. in four 5 km x 5 km . quadrants/grid = 4- T&E species o
Sampling - patterns and changes in . o : activity; may not be
quadrants withina 10", . . . 16 detector diversity; provides :
K distribution patterns over . . adequate for risk
m x 10 km sample time nights/grid data for larger bat assessment
grid conservation
objectives
OavH Ha3eMHbIN i e[ R o 2 Huskas ctoMmMocTb; |
AETEeKTOp naHawapTHOM MaclTabe NPOCTOTa yCTaHOBKM;  KopoTkasi BpemMeHHas
pasmMellaeTcs B MO MOAEMMPOBaHMIO Temo B°3M°>'<H°CT6'= BbIGOpKa He y4nTbIBaeT
~ norny4vyeHuns ooJsibLiero -
mMecTax obutaHus
OT60p Npo6 ecrax obuta v 3aKOHOMEpPHOCTEM 1-4 Hount x 4 ba3H00GPAIMS Bpemsi neTHe n
no ceTke TNETYHNX MbILIEN B POCTPaHCTBEHHOTO KBagpaHTa/CeTka = HU3KOMEeTALMX 1 pea.u o LTRECe el
NABat YeTblpeX KBapaHTax pacnpeaerneHus n VL5 e E . aKTUBHOCT: MOXET
5 KM X 5 KM B N3MEHEeHs [eTeKTOpOB/ceTka  MOMyHeHIe AaHHIX nsOKasaTbes

npenenax 10 kM X 1( 3aKOHOMEPHOCTEN
KM BblIOOPOYHOM 2ElET e el il B
BT BpemMeHu

Gonee mMacwTabHbix ~ HEOOCTaTOYHOM Ans
3afay no coxpaHeHuto OLEHKN PNCKOB
neTy4nx MblLlen

1 Stationary monitoring points are used as an example for NABat example; driving transects and capture techniques are also
maVvailable. B kayectse npumepa Anst NABat ncnonb3aytoTcs cTaunoHapHbie TOUKUM MOHUTOPUHIA; Takke AOCTYMHbI MPOXOAHbIE
Nonockl U MeToAbl OTNOBA.

B o P e s [ 1 N



Bat Surveys: Which surveys are necessary? — “Yes” Path

UccnepoBaHua netyumnx moiwen: Kakue nccnepgosanma Heobxogmumbl? — MyTtb "Aa"

[a

MpucyTtcTBYOT N
BMAbl, BHECEHHDbIE
B dpeaepanbHbIn
CMUCOK?

Are Federally
Listed Species
Present?

Potential to Impact
Federally Listed Bats
or Habitat from
Construction or
Operation?

Bo3MO»KHO 1 BO3AENCTBUE
CTPOUTENbCTBA UM IKCNAYyaTaAL UM
Ha NIeTY4YNX MbILLEN, 3aHECEHHbIX B
denepanbHbIM CNUCOK, UK cpeay
nx obutaHmnAa?

HeT

State Wind
Power UmetroTca nn pyKoBoaCTBa

Guidelines wTaTta no
i ?
Available? BETpPO3HepreTuke?
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Bat Surveys: Which surveys are necessary? — “Yes” Path

UccnepoBaHua netyumnx moiwen: Kakue nccnepgosanma Heobxogmumbl? — MyTtb "Aa"

Yes

Are Federally

MpucyTcTByIOT 11 Listed Species
BUAbl, BHECEHHbIE Present?

B dpeaepanbHbIn

CMUCOK?

Potential to Impact
Federally Listed Bats
or Habitat from
Construction or
Operation?

Bo3MO»KHO 1 BO3AENCTBUE
CTPOUTENbCTBA UM IKCNAYyaTaAL UM
Ha NIeTY4YNX MbILLEN, 3aHECEHHbIX B
denepanbHbIM CNUCOK, UK cpeay
nx obutaHmnAa?

State Wind
Power UmetroTca nn pyKoBoaCTBa

Guidelines wTaTa no
i ?
Available’ BETPO3HEpreTnke?
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Federally Listed Bat Species - Could be Present

Buabl neTyumnx mbillei, BKAOUYEHHble B peaepasnbHblii CMUCOK - MOTYT NPUCYTCTBOBATb

e Phase 1: Initial Project screening
o Is there identified habitat or
historical occurrence?

Search Google' Parcel Search (APN)
Lake Conservation Ct, Palisade, MN | Search

Conduct a Habitat
Assessment

C
Longilake Conservatig
\'ﬂu~

e Jran 1: MNepBUYHAA OUEHKA NPOEKTa
O BbisBneHbl n npurogHble mecta
obuTaHuAa nnm NCcTopumnyeckmne
MecTa BCTpey?
MpoBeaeHue OUeHKU mos x D Cooile i

mecToobutaHusa

WEST



Federally Listed Bat Species - Could be Present

Non- linear Projects

Buabl neTyunx mbllLeit, BKOUEHHble B pefepanbHblii CNIUCOK
MOryT NPUCYTCTBOBATb

e Phase 2: Summer presence/probable
absence surveys (May 15 — August 15)
o Acoustics
o Mist-netting
o  Radio-telemetry

e Consultation with USFWS

e Jran 2: J/leTHUe uccneaoBaHuA

npucyTcTena/sepoaTHoro otcytcrema (15
mas - 15 aBrycra)

O AKyCTUYeCKue nccnefoBaHuA

o  CeToYHbIN OT/IOB

o  PaguoTtenemetpus

e KoHcynbtayma c USFWS

(per 123 ac. of habitat)

o

10 detector nights|

(rangeiwide) "~ 7

Indiana Bat Range / Recovery Units

Ozark-Central RU Mwest RU Agpalachian Mins RU

NOTE: Thia map is subect 1o change and shoud not be reled upen for section 7 ESA consulations.
Visit e Service's 1PaC websde e project sc0png a1 species st hMID iecos s GovAac)

Northeast RU

Non- linear Projects |.
(per 123 ac. of habitat) _

% North American Forests

(As of 11/01/2019)

A

OB Northern Long-Eared Bat Range

Map Created November 26, 2019

Northern Long-Eared Bat range subject
10 change as new data are colected.

UGS T 2018
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Bat Surveys: Acoustic Surveys UccneposaHua neTyvyux MblLIEen: AKyCTMqECKMe
nccnepoBaHunA

WEST



Bat Surveys: Qualitative Review of
Acoustic Data

UccnepoBaHUA NeTyunx mbilleid:
KauecTBeHHbIN aHaNM3 aKyCTUUYECKUX AaHHbIX

File Edit View Filter Tools Record Window Help

[-[=]x

DEH| ' B2B & 2Y < BEBEE it

&

| F1 F2 F3 FAF5 F6 FZ7 F8 F 10 All |\ £ & | @ | ¢ = | M | 4« »

Replace | Save | Bui1+|f
Edt_| Y% |TSave | B
—
Load Cloar | Save
Save As | ——— | Save
90k
80k
70k
30k
'
25k
20k
18k
16k
yos T T T T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
Tape | Date Loc Datum |
Species| | Lat ~
pecies| Spec e ([N
Notes | ale =
Div:16 |Filetime: 20090803033809 |N points displayed: 371 [Drawtime: 0.000 s

|Filter: Builtin 4, Smooth = 64 [0.000 0005 51.0kHzst=" 0
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Bat Surveys: Mist Netting to Capture UccnepaoBaHnA neTyunx mbiluei: oT/108
Bats ceTaAMM

WEST



Bat Surveys: Radio Telemetry Studies to Wccneposanna netyunx mbiiwei:
Paguotenemerpuyeckue uccaenosaHma ann

Locate Roosts and Hibernacula 06HapyXeHUA KONIOHUIA — MeCT OTAbIXa U CNAYKK

WEST



Summary

e Bat-wind turbine collisions are a global problem

e Predicting risk to bats is not easy

e Guidance for risk assessment and siting should be followed to the greatest extent practicable
e Limitations to acoustic surveys — stationary methods do not provide estimates of abundance

Pe3iome

e CTONKHOBEHMA NEeTy4YMX MbILLEN C BETPOBLIMU TypOUHAMK ABAAIOTCA rNobanbHOM npobaemoin

e [IpOrHO3MpOBaTb PUCK A1A NETYYUX MbilLEN HENPOCTO

e PyKoBoacTBa MO OLEHKE PUCKA U PAa3MELLEHUNIO A0NKHbI COBN0AaTbCA B MAaKCMMaA/IbHO
BO3MOXHOMN CTENEeHn

e OrpaHMYeHMA aKyCTUYECKUX UCCNea0BaHUN - CTaLMOHAPHbIE MeTOAbl HE MO3BONAKOT OLEHUTb
YMUCNEHHOCTb

WEST



Thank You!

Amanda M. Hale, PhD
ahale@west-inc.com
+1 817-789-0929
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