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[Toyemy mbl 3gecb? Why are we here?

» HayuyHasa cmuneHduss om lNoconscmea CLUA

Embassy Science Fellowship: U.S. embassies request the
expertise of U.S. government scientists

= Llenb - oOMeH nHdopmaLmen ¢ KazaxCTaHCKUMUN YYEHBIMU O Mepax
CHMXKEHNS BNUSIHUSA BETPOBOM 3HEPreTukn Ha bnopasHoobpasune
Goal: to share information with Kazakhstan scientists from

government, university, and civil-society on ways to protect biodiversity
from wind-energy development

= USGS




Cepus cemuHapos Lecture series

» QOyHas u oHnauH hopmbl
m in-country and virtual components

Tema Topic Ooknapuuk Presenter

BeseneHune Introduction LLiadbcpbep n KaTtuHep, Neonornyeckaa cnyxba CLLUA
Shaffer & Katzner, US Geological Survey

[MTuybl: nccrnenoBaHnA nepen CTPoUTENLCTBOM Anuwa Mwonnep, Otaen gnum n pblbbl CeBepHon [akoTbl
(Birds: pre-construction surveys) Elisha Mueller, North Dakota Game & Fish Dept.

JleTy4umne mbiwn: nccnegoBaHus nepen CTpouTenbCTBOM AmaHpga Xaun, Bacr, Inc.
(Bats: pre-construction surveys) Amanda Hale, West, Inc.

NcenepoBaHusa nocne ctpountenbctia (Post-construction surveys) Tapa KoHknuHr, Meonornyeckaa cnyx6a CLUA
Tara Conkling, US Geological Survey;

OueHka nokasatenen obHapyxeHusa (Estimating detection rates) Mon Pabu, BacT, Inc. Paul Rabie, West, Inc.;

MwuHUMM3auma nocneacTsuin Tabep AnnucoH, MHCTUTYT Ankoin npupoabl BO30GHOBNAEMbIX UCTOYHUKOB

(Mitigation) 3Heprmm
Taber Allison, Renewable Energy Wildlife Institute

HopmaTuBHbIE M NONUTUYECKME COOBPaKEHUS bxeHndep Munnep, Cnyxb6a oxpaHbl pbibbl 1 gukon npupoasl CLUA
(Requlatory & policy consideration) Jennifer Miller, US Fish and Wildlife Service

3aksioyeHne, ny4yne npakTmkn ynpasreHns LLadpbcpep 1 KaTuHep, Meonorndeckas cnyxba CLUA
(Summary, best management practices) Shaffer & Katzner, US Geological Survey




[TnaH nekuun (Today's presentation)

* [lpegnockinka: no4YemMy Hac 3TO BOJSIHyeT?
=  Background: why do we care?

= [lo3HaKoMWUTb C KOHLENUuUsMKU, KoTopble ByayT pacCcMOTPeHbI

B CrefyroLlux nekumax
» |ntroduce concepts covered in next lectures

" [lpumepsbl
» (Case studies

= USGS




Renewable Energy Production in the USA
2021 production capacity ~133 GW
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[lpou3so0cmeo eemposou aHepauu - KazaxcmaH 2012 - 2020

Wind energy production — Kazakhstan 2012 - 2020

2021 production ~1.5 GW (USA = 133 GW)

lpouzeodcmeeHHas mouwHocmpb ~1,5 [Bm

https://www.iea.org/countries/kazakhstan
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MwupoBoe pacnpeneneHme KoaduumeHTa BeTpoeMKocTn Ha cylie (%) Ha BeicoTe 100 m (Lu et al. 2009)
Global distribution of onshore capacity factor (%) for winds at 100 m (Lu et al. 2009)
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BosgencTteue Ha NTUL N NEeTYYNX MblLLEN
Effects on birds and bats

= |I3meHeHune cpeabl ooutanma (Habitat alteration)

= CwmepTHOCTb oTAEeNbHbIX ocoben (Individual fatalities)

= Brninanue Ha uenele nonynauumn (Effects on populations)

= [lomHute: (Remember)

» UnHppacmpykmypa — JIOI1, dopoau (Infrastructure —
powerlines, roads, etc.)
» MooepHu3sauus (Repowering)

= USGS
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VismeHeHue cpedbl obumaHus
Habitat alteration

= [lpusrnedyeHue nemy4ux mbilel — OeHOpogusios
= Attract tree-roosting bats

= [lepemeweHue eHe305WUXCS Ha 3eMrie nmuy,
L Displace ground-nesting birds

= Boadeucmeue Ha MUKPOKIUMam/rno2ooy

pacmumersibHOCMb
=  Affect microclimate / weather / vegetation

=  @paameHmMayus cpedbl obumaHus
=  Fragment habitat

“Allison et al. (2019)

= USGS




Wyoming,
USA

T

A ) .H “_.,W.-r-"--- ke W [

i ! w -E's#ﬂ“__‘_‘;.h,f:i “_g‘ﬂ ] l

.

\ ﬁ' :-"'-'Iﬂ“"'" *-ﬁ:-‘ . Ll>..--‘-~-..-------—'f -

b =R e e
s 'ﬂ-\g'nﬂ.': '

snplih &

""l_.-_‘qﬂ| : :‘__'.dvl‘l.f_ﬁ t. . - \ e - ; .. -'_ - i x - - ""’ e . . " -
. ¢ I- 3 . o i : (il F_ ; &




CmepmHocmb omaoeribHbIX ocobeu
Individual fatalities

= TakcoHbl (8U0bl) 8bi3bigatoujue ocoboe becrokoucmeaeo
= Taxa of greatest concern

- XULL{HbIe U HOYHbIEe ree4dyue rmuubl
= (Raptors, nocturnally migrating songbirds)

=  [lpobbl U memepesa
=  (Steppe grouse)

= Jlemy4ue MbIWU-OeHOPOGUIIbI, KOJIOHUAlIbHbIE riemy4ue MbIlU
= (Tree-roosting bats, colonial bats)

= JKypaeru, neriukaHbl, 0POBOLUHHLIE......
= (Cranes, pelicans, passerines.....)

= USGS




CmepmHocmb omoersibHbIX ocobel
Individual fatalities

» Jlyqwas oueHka o CLUA - ~10 nem, mosibKo Ha cyule
= Best estimate from USA - ~10 vyrs old, land-based only

* [Imuusl (8 0bwem) - 230,000 — 600,000 / e 200 (Johnson et al., 2016)
= Birds - 230,000 — 600,000 / year (Johnson et al., 2016)

» Temepeega — cpasHUMerIbHO HU3KUU rnokasamersb: 7 memepesos u3 6,655

cmepmeu (AWWI, 2019)
= Grouse — Low rate: 7 grouse out of 6,655 deaths (AWWI, 2019)

= Jlemyuue mbiwu - 200,000 — 800,000 / e 200 (Arnett and Baerwald, 2013)
= Bats - 200,000 — 800,000 / year (Arnett and Baerwald, 2013)

" YposeHb cmMepmHocmu eapbupyem 8 ripedenax 1-60 cmepmedl 8 200
= Fatality rates range from 1 to 50 fatalities / MW / year

= USGS




BnusHue Ha nonynayuu Effects on populations

= [IpakmudecKu Heu3y4eHOo
r Almost completely unknown

= MoryT noctpagaTb nonynsauun 6epkyta
- Golden Eagles may be affected (Katzner et al. 2017)

= 13 23 BugoB ntuy B KanndopHun ~50% MoryTt noctpagaTtb
U For 23 bird species in California, ~50% may be affected (Conkling et al. 2022)

= MoryT noctpagaTtb nonynaunm KyponaTtok n gpod
0 Greater Sage-Grouse and Greater Prairie-Chicken may be affected (Beston et al. 2016)

u MOI'yT NOCTpadaTb HEKOTOPbIE BAbI neTyme MblLLEN
i Some bat species may be affected (Frick et al. 2017)

= USGS




OrpaHn4yeHnsa HaLero NoHNMMaHus

Limits to understanding

=  CrioxxHo noocyumamap rmoaubwux
=  Counting fatalities difficult

= Jlyqwiue npakmuKku He eceaoa UcCrosib3ymcs
= Best practices not always used

= [lonesbie Memoobl He cmaHOapmu3upo8aHsl
= Field techniques not standardized

» [JlaHHbIE HEe 8cealda obwedocmyriHbl

= Data not always public
= Allison et al. (2019), Conkling et al. (2020)

= USGS
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lccnepoBaHua nepen CTPOUTENbCTBOM
Pre-construction surveys

»  OOb6bI4HO HauereHbl Ha rnooc4yem ripucymcmaeyrouwux eudos
=  Typically focus on counting numbers of individuals present

o Hmuub/: moYye4dHble ydembl U mpaHCeKmbl
3 Birds: point counts or transects

= Jlemy4ue MbIwu: akycmudyeckue HabrirooeHuUs
= Bats: acoustic surveys

= Bceada (06bI4HO) cHUMarOM MOJIbKO XKUBbIX XUBOMHAbIX, @ He MepmebiX
=  Always count live animals, not dead ones

= (Cnabas cesi3b: neped cmpoumesibCmeoM U CMepmMersibHbIX Crlydaes rocrie

cmpoumersibcmea

u Weak correspondence: pre-construction surveys and post-construction fatalities
= n i . i i
ﬁUSGS Birds: Elisha Mueller, North Dakota Game & Fish

= Bats: Amanda Hale, West, Inc.




lccnepgoBaHWA Nocne CTPOUTENbCTBA
Post-construction surveys

=  HaodexHbIu on3anH nccneaoBaHus
= Robust experimental design

= OueHka 4YacToTbl OOHapyXeHUs
= Estimate detection rates

" yyecmb ycriewHocme obHapyXeHus, udbsamue raoasnbujukamu
= searcher efficiency & scavenger removal

= CTaHAapTu3upoBaHbl Mexay obbekTamu
= standardized across facilities

"  MPUMEHAKTCHA e4nHble MeTOAbl MOHUTOPUHIA Nepea U nocrne CTPponTenbCTBa
=  same monitoring technigues pre- and post-construction

%USGS u Tara COﬂk|In_C], USGS
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OLeHKa YacToTbl OOHapyXXeHUS
Estimating detection rates

*  KpUTUYECKU BaXKHO
» (Critically important

* [IpoBegeHue aKcrnepuMeHTanbHbIX UCMbITaHWUA (MTULbI U NETYYMe MbILLK)

= Conduct experimental trials (birds & bats)

= JddeKkTMBHOCTb NOMCKOBUKOB Searcher efficiency
= [lokasaTenb M3bATUA NnaganbLiMkamu Scavenger removal

»  TpebyloTCs TyLUM XXMBOTHBIX U CheluanbHoe nporpaMmHoe obecrnevyeHue
»  Requires animal carcasses & customized software

« Paul Rabie, West, Inc.

= USGS




CmardeHne nocneacrteun Mitigation

= [lpepnotepalyeHue Avoid
= [InaHuposaHue Mecm Ha MaKpo U MUKPO-Yypo8He Macro-siting, micro-siting
= (OcHoBaHO Ha ModersiuposaHue pPUCKO8 urnu aKcriepmHom MHeHuu Guided by risk
modeling or opinion

= MuHnmmsauma Minimize
=  OOb6HapyxeHUe u omryausaHue: KOMMNbITEPHOE BUAEHMNE NN MHONBMOYANLHO
ynpaBnsaembin Detect & deter: Computer vision or human-guided
» OepaHu4yeHue: ce30HHOe 3asucsuee om rno2ookl, O NMuy U 1emyyux Mmbilueu
Curtailment: Seasonal, weather-dependent, for birds & bats

=  3amelleHune mectoodbutaHum unm XnMBoTHbIX Replace habitat or animals

Taber Allison, Renewable Energy Wildlife Institute

= USGS




HopmamueHble u nonumu4yeckue coobpakeHusi

Requlatory & policy considerations

. PerJ'II/IpOBaHI/Ie N NMNOJINTUKa 3aBUCAT OT CTPaHbl U PETNOHA
=  Regqulations & policy are country- and region-specific

=  dunocodpusa n nogxon K GopMMpoBaHUIO HOPM onpeaensoT

pesynbTaT
=  Philosophy & approach to writing requlations determines outcomes

= B kauyecTtBe npumepa MoOXxHO npuBectn Cnyx0y oxpaHbl pbibbl 1

avkoun npupoabl CLUA
=  US Fish and Wildlife Service as an example

= USGS Jennifer Miller, US Fish and Wildlife Service




Jlydlume npakTukm n NpoBEPEHHbIE peLleHnS
Best practices and tested solutions

= OnpepgeneHne, npegoTBpaLleHne, MUHUMMN3aUus, 3aMeLLeHne
= |dentify, avoid, minimize, replace

Shaffer & Katzner, USGS

= USGS




[Tpumep — bepkyT
Case Study — Golden Eagle

* [lonuTtuka/perynupoBaHune
= Policy/Requlation
=  GOEA 3awuweHa MHo204ucrieHHbIMU

edepasribHbIMU 3aKOHamMu U 3aKoHamMu wmamos
s protected by numerous state & federal laws

= lccnegoBaHuns nepen CTPOUTENbCTBOM

= Pre-construction surveys
= 2-4acoBOW TOYEYHbIN y4eT
= 2-hr long point counts (no detection rates)

= USGS




[Tpumep — bepkyT
Case Study — Golden Eagle

n I/IccneuosaHvle NocCJie CTpoOnTEsibCTBA
= Post-construction surveys
»  U3bsamue nadanbuwukamu MepmebixX nmuy HU3KOE,

yacmoma obHapyXeHuUsl 8bICOKasi
L Scavenging rates low, detection rates high

» Fbonbwoe Konu4yecmaso xepme
= Large numbers of fatalities — 30-50/yr

= Mepbl no cmardyeHuto nocnegctemn Mitigation
=  JoeHmuagbukayus, oriepamugHbie Mepbl 10
CMsI24eHUK rocriedcmaeud, rnokpacka rornacmeu
mypbuH

o ldentiFlight, operational mitigation, painting turbine blades

= USGS
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News PRESS RELEASE

AllNews Utility Company Sentenced in
Wyoming for Killing Protected Birds at

Blogs

Wind Projects

Photo Galleries

Podcasts
Friday, Movember 22, 2013 For Immediate Release

Press Releases Share ‘ 5 Office of Public Affairs

Speeches

Duke Energy Renewables Inc., a subsidiary of Duke Energy Corp., based in Charlotte, N.C.,
pleaded guilty in U.S. District Court in Wyoming today to violating the federal Migratory Bird
Treaty Act (MEBTA) in connection with the deaths of protected birds, including golden eagles, at
two of the company’s wind projects in Wyoming. This case represents the first ever criminal
enforcement of the Migratory Bird Treaty Act for unpermitted avian takings at wind projects.




[Mpumep - MHOnaHckaa HoYHUUA
Case Study — Indiana Myotis (Myotis sodalis)

= [lonumuka/PezaynuposaHue
Policy/Requlation
» Haxooumcs oo yepo3ou UcHe3HOBEHUS Ha

ypoeHe wimamos u ¢ghedepauyuu
= Endangered at state and federal level

= JccriedosaHue rieped cmpoumersibCmeom

= Pre-construction surveys
=  ObcredosaHuUe ¢ nomMmouwibro cemed,
aKkycmu4deckue obcriedosaHus (6e3 yyema 4acmomal |

ObHapyXeHus)
=  Mist-net surveys, acoustic surveys (no detection




[Mpumep - MHOnaHckaa HoYHUUA
Case Study — Indiana Myotis (Myotis sodalis)

=  JccriedogaHus riocrie cmpoumersibcmea
= Post-construction surveys
=  [/3baTne naganbLlimkamMy BbICOKOE, HU3Kad YacToTa
obOHapyXeHus
=  Scavenging rates high, detection rates low
= Hebonbliasag cMepTHOCTb
= Limited fatalities

=  Mepsbi no cmsz4veHuro nocrieocmesuu Mitigation
= QOegpaHu4eHue Kosiudecmea mypbuH, MuHumu3ayus
ornepayuoHHoUl desameibHoCmu
= Limit # turbines, operational mitigation
= TosibKo OHegHasi paboma (arnpersib-Hos6pb)

=  Only daytime operation (April — Nov)
2= USGS




Federal Court Halts Wind Project to
Protect Indiana Bat

By William H. Holmes on December 17, 2009

POSTED IN REMNEWABLE, WIND

United State District Court Judge Roger W. Titus recently issued an injunction halting
the construction of the Beech Ridge wind project in Greenbrier County, West Virginia
to protect the Indiana Bat, a species listed as "endangered” under the Endangered
Species Act ("ESA"). The ruling is the first of its kind in the law developing around the
Intersection of wind project development and the ESA, and provides valuable
guidance for future wind projects that may encounter protected species.




3aknryeHue Conclusion

* BrnnaHune nHpacTpyKkTypbl BETPOBOU SHEPIreTUKN Ha

bnopasHoobpasune
=  Wind-wildlife interactions
= BbI3blBaeT cepbe3Hbie onaceHus
= real conservation concern

= CyLleCcTBYOT MHCTPYMEHTbI AS1A OLLEHKN N YMEHbLLUEHUSA BIUAHUS
=  {ools exist to assess and reduce impacts

= B03MOXHOCTb M3BNEYb YPOKM U3 CYLLECTBYHOLLENO OnbiTa U

yCOBepLIJeHCTBOBaTb NCccJieaoBaHUA U ynpaBneHMe
=  Opportunity to learn from limitations and improve science & management

= USGS




Cepun cemmnHapoB Lecture Series

- Cepun cemnHapoB B 0OMHOW 1 OHNanH doopmax Lecture series with in-country and virtual com

Hatbl npoBeaeHus/Date

19 ceHTa0pa 2023 roga, KazaxcTtaH
19 September 2023, KZ

25 ceHTa6ps, KaszaxcTtaH

25 September, KZ

Cep.OkTa6ps (oHNamnH)
Mid-October, Virtual (V)

Hauano Hos6psi (OHNanH)
Early November, V

CepeaunHa Hosa6psa (oHnanH) Mid-
November, V

CepegunHa gekabps (oHnanH) Mid-
December, V

CepeaunHa sHBaps (oHnanH) Mid-
January, V

Hauyano cdeBpans 2024 roga (oHnauH)
Early February, V

Havano mapta 2024 roga (oHsf1anH)
Early March, V

Tembl/Topic

BeogHasa nekuus no sonpocam BINAHNA MHPACTPYKTYPbl BETPOBOW SHEPTreTUKN
Ha BuopasHoobpasune B ActaHe u B Anmare
Introduction to lecture series and to wind/wildlife interactions

[TTnubl: nccnegoBaHUs nepen CTPoMTENbCTBOM N4acToTa obHapyKeHUs
Birds: Pre-construction surveys & detection rates

JleTyune mbiwn: nccnegoBaHus nepen CTPoMTENbCTBOM N YacToTa OOHapYXXeHUS
Bats: Pre-construction surveys & detection rates

PaspaboTka n npoBegeHne obcrneqoBaHuim Nocre CTpomMTencbTBa
Design & implementation of post-construction surveys

OueHka 4YacToTbl 0O6HapyXeHuns ¢ ncnonb3oBaHnem GenEst
Estimating detection rates using GenEst

Mepbl N0 MUMHUMKU3ALMK NOCNEaCTBUN
Mitigation strateqgies

HopmaTtueHble 1 NONUTUYECKNE COOBpaeHus
Requlatory & policy considerations

Jlydwine npakTnku ynpasneHus
Best management practices




jshaffer@usgs.gov

tkatzner@usgs.gov
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