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Presentation Outline

Copep)xaHue npeseHTaUmm

« Reducing Adverse Impacts
o Mitigation defined

* Focus on “species of concern”
o Bats
o Raptors (birds?)

 Available Tools
o Focus on what’s unique to wind
o Emphasis on Minimization
o Research
o Barriers to Use

* CHM>XeHne HebNnaronpusATHOro
BO31eNCTBUA

o YTo Takoe «cMAryeHue
BO34eiCcTBUsA» (MUTUraLusn)

* AKLIEHT Ha «BUbl, MPUOPUTETHbDIE
NS OXPaHbI»
o JleTyuyne Mbiwuun
o XULWHUKK (NTULbI?)

« J10CTYrMHbIE MHCTPYMEHTbI

o AKLLeHT Ha acneKTax, YHUKaJibHbIX
ANSl BeTPOIHEPreTUKU

o AKLEeHT Ha MUHUMU3aLLUU
BO3/1eUCTBUA

o UccnepoBaHue
o CNno>XHOCTU Npu UCnonb3oBaHUU



Mitigation Defined | YTO Takoe «cMAryeHune Bo3aenUcTemna»? |

« Avoidance (Siting) « N36eraHune (pasmelleHne)
o Not taking an action or parts of an o OTKa3 oT AeNCTBUA UK YacTu
action NencTBeus
« Minimization (Operation) * MuHMMmn3aums (skcnayataums)
o Limiting degree or magnitude of an o OrpaHuyeHue cTeneHn unm
action or its implementation MaclwiTaba geMcTBusa UIn ero
o Includes reducing the impact by peanusauuu
changes in operation or o BKkno4yaeT CHUXeHue BO3AeNCTBUA
o By restoration of the affected 3a CHeT USMEHEHUN B
environment aKcnnyaTtauum, nméo

o lNyTem BoccTaHOBNEHUA
HapyLUeHHOM cpeabl.



Mitigation Defined I YTo Takoe «cMAryeHue sosgenctena»?

« Compensation  KoMmneHcayus

o Replacing or providing substitute o 3aMeHa unu npeaocTaB/ieHne
resources or environments 3aMeLl,aloL,uX pecypcoB unmu cpeabl

o Intended for impacts that can’t be o Ucnonb3yeTcs npu BO3[ENUCTBUM,
avoided or minimized KOTOpPOro HeBO3MOXXHO U3bexxaTb, UK

o Can be on- or off-site actions, KOoTopoe He yaaeTcss MUHUMU3NPOBaTb
monetary payments, or in-kind o Mo)XeT 6bITb OCyLLEeCTBJIEHA Ha Yy4YacTKe
contributions WNK 3a ero npegenamm, A eHeXXHbIMU

o Should measurably offset adverse Bbifs1laTaMu Win BSHOCaMu B
impacts of a wind energy project on HaTypanbHoi opme
affected species or suite of species o Jlo/MMKHa 3aMeTHO KOMMNeHCUpoBaTb

HeraTuBHoOe BO3geucTeue
BETPO3HEPreTUYECcKoro rnpPoeKTa Ha
3aTparmsaemMblie BUAbl UM CeMeNUCTBa
BUA0B



Avoidance (Siting). | N36eraHne (pasmelyeHune) |

» Landscape-level screening * CKPUHUHI Ha YpOBHe naHawadpTa
o Screen for areas of high ecological o BbisiBNeHUe y4acTKOB C BbICOKOM
sensitivity 9KOJIOrMYECKOU YA3BUMOCTbIO
= intact landscapes, e.g. grasslands = HeTpoHyTble naHgwadTbl, HANPUMEP,
= Migration corridors, wetlands, TpaBsHbl€ 3KOCUCTEMDI
protected areas = MurpaumoHHble Kopuaopbl, BOAHO-
. . 60N0THbIE yroabs, oXxpaHAdemMble
» Site-level screening TeppuTOpUK
o F|eld.reconna|ssance 3 . « CKPUHMHI Ha YPOBHE y4yacTKa
o Confirm presence of critical habitat
o NoneBoe uccnegosaHue

or species of concern
o MoaTBepXXAeHNe HaNnuYnsa KpUTUYECKHUX

MecCT 06uTaHUs WU BUA0B, NOoAJIeXKaLl X
oXpaHe



Avoidance (Siting). Il

N36eraHne (pasmeweHue) i

* Micro-siting —placement of
turbines within the project
footprint

o Avoid landscape features that
concentrate activity and increase
risk

o For example, raptors use of

topography creating favorable winds
(Katzner et al. 2012)

o Eagle Collision Risk Model useful for
siting turbines away from high eagle
activity

PasmelleHne Ha MUKPO-YPOBHE:
pacrono)eHue TypbuH B npeaenax
NPOEKTHOM naoLwiagn

o W36eratb ocobeHHOCTEN
naHpwadTa, rae KOHUeHTpUpyeTcs
aKTUBHOCTb XXVUBOTHbIX, U NOBbILLUEH
PUCK.

o Hanpumep, XMLWHNKKN NCNONb3YIOT
penbed, Ha KOTOpoM popmMmupyeTcs
nonyTHbii BeTep (Katzner un
coaBTOpbl, 2012)

o Mopgenb pucka CTONNKHOBEHUSA C
opnamMu nosiesHa Ans pasmMeLleHus
TYpO6UH BAaNu OT MeCT BbICOKOM
aKTUBHOCTHU OpPJ/IOB



Decision-Support Tools

MHCTPYMEHTbI ANA No4AEPXKKU
NPUHATUA peLleHni

 Publicly available tools to support
wind-energy developers to avoid
ecologically sensitive areas

o Several have been developed over
the years

o Wind industry has developed their
own proprietary tools for “fatal flaw’
assessment

o Publicly available tools suffer from
inattention — tools are fun to create
and boring to maintain

)

* O6LEea0CTYNHbIE UHCTPYMEHTDI,

nomMoraroLime NpoeKTUpoBLLMKaM
BETPOBbIX YCTAHOBOK n3beraTb
9KOJI0OrMYyecKu ya3BUMbIX
TEeppPUTOPUN

o 3a npowegwue rogbl y)xe 6bis10o
pa3paboTaHO HECKOJIbKO UHCTPYMEHTOB

o BeTposHepreTuyeckas
NPOMBbILLIEHHOCTb pa3paboTana
CO6CTBEHHbIE 3anaTeHTOBaHHble
WHCTPYMEHTbI 411 OLLeHKU «POKOBbIX
U3DbSHOBY.

o 06LLea0CTYMHble UHCTPYMEHTDI
CTpagaloT OT HeZ,oCTaTKa BHUMaHUS -
MHCTPYMEHTbI MHTEpPeCcHO co3gaBaTb, HO
CKYYHO nogaep>XxuBaTtb



Decision Support Tools MHCTPYMEHTbI ANA No4AEPXKKU
NPUHATUA peLleHni
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Decision-Support Tools

MHCTPYMEHTbI ANA No4AEPXKKU
NPUHATUA peLleHni

* Collision Risk Models (CRM)

o Developed to predict collision risk
from activity at both onshore and
offshore wind facilities

o USFWS Eagle Take Prediction Model
(New et al. 2015) — used to predict
take of eagles based on pre-
construction activity surveys (see
Micrositing)

« Moaenv nporHo3mMpoBaHnNa pucKa
cToNikHoBeHui (CRM)

o Pa3paboTaHbl Ans NPOrHO3nMpoBaHUSA
pPUCKa CTOJIKHOBEHUW B pe3ynbTaTte
pa6oTbl Ha3eMHbIX U MOPCKMX
BETPO3HEpPreTUYECKMX yCTaHOBOK

o Mopenb NporHo3upoBaHua rméenm
opnoB USFWS (New u coaBTopbl, 2015)
- UICNONIb3yeTCs AN NPOrHOo3MpPOBaHUS
rméenm opnoB Ha OCHOBe
uccnepoBaHun, NPoBeAEeHHbIX A0
Hauyana CTpouTenbcTBa (CM.
pa3Mell,eHe Ha MUKPO-YPOBHe).



Avoidance — Challenges N3beraHme — CNOXXHOCTU

« Can mean prioritizing one value or  Mo)xeT o3Ha4daTb NpuopuTeT
risk over another OJHOW LLIEHHOCTM UJTN PUCKa Haf,
o Intact landscapes versus bat apyroun/-nm
collision risk o HeTpoHyTblie naHgwadTbl NPOTUB
- Difficulty in predicting risk — what pucka CTONKHOBEHUA ¢ neTyunmn
pre-construction information is MblLamu
useful? * C/TOXXHOCTb B MPOrHO3MpPOBaHUK
o Landscape features? pucka - Kakas uHpopMaums
o Bats and Species Distribution rnonesHa o CTpOUTENbCTBa?
Models (Davy et al. 2020) o OcobeHHOCTU naHawadTa?

o JleTyune MbILLN U MOAENN
pacnpeaenexnus supos (Davy u
coaBTOpbl, 2020)
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Avoidance — Challenges N36eraHme — CNOXXHOCTU

« Collision risk models (CRMs) « Mozenu nporHo3npoBaHNA puUcka
difficult to evaluate cTonkHoBeHui (CRM) TpyaHo

o Not bat acoustic activity? (Solick et OUEHUTb
al. 2020) o AKycTUYeCcKas aKTUBHOCTb He

o Avian passage rates or activity cBsi3aHHasl C IeTYy4YuMMU MbllLaMmun?
(Mabee et al. 2006)? (Solick n coaBTOpbI, 2020)

o Rarity of events - eagles o CKOpoCTb noneTa NTUL, Win nx

o Data collection impossible - offshore g‘(‘)’g‘gj’*OCTb (Mabee 1 coaBTOpbI,

o PegKocTb cO6bITUI — OpJibl

o HeBO3MOXXHO cobpaTb laHHbIE - Ha
MOPCKUX YCTaHOBKaX

Ll



Minimization — Collisions MuHnMumn3sauyuna -CToNKHOBEHUS

 Curtailment — shutting down or
slowing turbine operation during
periods of high risk

e Deterrence — use of audible or visual
signals to alert wildlife to risk and/or
alter behavior so that wildlife avoids
risk

* OrpaHuyeHue paboTbl TYpOUHbI - OCTAHOBKaA

Unu samMmepsieHne paboTbl TYPOUHbI B
nepuoabl BbiICOKOropucka  —= W T conon fleun

° OTI'IyFVIBaHVIe - UCIMNOJ1b30OBaHNe 3ByKOBbIX
NN BVI3yaJ'IbeIX CurHasioB gJisd
npeaynpexXxaeHnsa QUKUX XXMBOTHbIX 06 s A S e .
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Curtailment - Bats OrpaHnyeHue paboTbl TYPOUHbI —

eTydymne Mbollliun

* AKTUBHOCTb JIETYUYNX MblLLEN
 Bat activity decreases with CHUYKaeTcs C yBelIMYeHNEM

wind velocity g CKOpPOCTM BeTpa

« “Cut-in” speed — defined 1~ ®
as the speed at which a
turbine starts to generate
electricity (typically 3 to
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Curtailment - Bats OrpaHnyeHue paboTbl TYPOUHbI —

eTydymne Mbollliun

Effectiveness 9P DHEKTUBHOCTb

« 5.0 m/s (“The Standard”) - 62% « 5,0 M/c («CTanpapT») - 62% (95%
(95% Cl: 54-69%)* Cl: 54-69%)*

* |Increase in reduction with  CHM)XeHne CMepTHOCTU Npw
increase in cut-in speed yBeJIMYeHUN MUHUMaNbHOW

* 6.9 m/s - qualifies as avoidance paboyen cKopocTy
for Indiana bat (unofficial USFWS * 6,9 M/C - KBanupuumpyeTcs Kak
Region 3) n3beraHme anaa MHANAHCKOWM

HOYHULbI (N0 HeodULMaNbHbIM
naHHbIM USFWS B Peruone 3)

*Whitby, M. D., M. R. Schirmacher, and W. F. Frick. 2021. The State of the Science on Operational Minimization to Reduce Bat Fatality at Wind

Energy Facilities. A report submitted to the National Renewable Energy Laboratory. Bat Conservation International. Austin, Texas. y



Curtailment - Bats OrpaHnyeHue paboTbl TYPOUHbI —

eTydymne Mbollliun

 JlonacTu Typ6uMHbI ObICTPO BpaLLatoTCs

. Tutrl?me blades turn rapidly below HUXXE MMHUMaNbHOWN paboyeii CKOpOCTH
Cut-In
. o .  He NMPpoun3BOAAT 3N1EKTPUHECTBO, HO BCE
* Not producing electricity, but still eLLle NPeACTaBSOT PUCK AN NeTy4YnX
a risk to bats MblLUEeWn
» Feathering blades (turning parallel . fionacTy, Bpawatowmecs napannensHo
to wind) “below cut-in BETPY, <HUXe MUHUMaNbHON paboyen
o One study (unpublished) - ~35% CKOPOCTU»
i *
reduction* o OfHO uccnepoBaHue (Heony6NMKOBaHHOE) -
o Assumed minimal energy loss ~35% CHIKEHUS*
o AWEA standard adopted in 2015 o MpepanonaraeTcs MUHUManbHasi NoTeps
3Heprum

o CtaHpgapt AWEA npunat B 2015r.

*Good. R. E., A. Merrill, S. Simon, K. L. Murray, and K. Bay. 2012. Bat Monitoring Studies at the Fowler Ridge Wind Farm, Benton
County, Indiana. Final Report: April 1 — October 31, 2011. Prepared for Fowler Ridge Wind Farm, Fowler, Indiana. Prepared by
Western EcoSystems Technology, Inc. Bloomington, Indiana. >



Curtailment - Bats

OrpaHun4deHune paboTbl TYPOUHDBI —

eTydymne Mbollliun

* Loss in Energy Production (AEP)

o 0.06% - 3.20% (Whitby et al. 2021)

o Influenced by cut-in speed, wind
regime, number of nights

 [loTepn B NPON3BOACTBE 3HEPIUU
(AEP)
0 0,06% - 3,20% (Whitby u coaBTopbI,
2021)

o Bnuaet MMHUManbHas paboyas
CKOpPOCTb, PeXX1UM BeTpa,
KOJIMYEeCTBO HoYen
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Curtailment - Bats

OrpaHnyeHue paboTbl TYPOUHbI —

eTydymne Mbollliun

« Substantial effort to improve
efficiency of curtailment
o Fatality reduction and energy lost
o Smart Curtailment

= Activity (TIMR - Hayes et al. (2019) -
83% reduction at 8+ m/s)

= Model-based — weather (wind speed,
direction, temperature — Martin et al.
2017)

» 3HaUYUTENbHbIE YCUAKUSA NO
NOBbILWEHNIO 3PPEKTUBHOCTU
Mep No orpaHnYyeHunto paboTbl

o CHU)XeHue CMepTHOCTHU M NoTepb
aHeprumn

o «YMHOe» orpaHu4yeHue

= AkTtmBHOCTb (TIMR - Hayes u
coaBTopbl (2019) — CHMXeHue
CMepPTHOCTU Ha 83% Npu CKOPOCTHU
BeTpa 8+ M/c)

= Ha ocHOBe Mofenem - noroja
(cKOpOCTb BeTpa, HanpaeBneHue,
TeMmnepatypa - Martin n coaBTopbiI,
2017)

17



Informed Curtailment - Raptors

O60CHOBAHHOE OrpaHNUYeHmne -
XULLHUKMN

* ldentiFlight — “automated
curtailment”

o Much higher detection
rate than human
observers

o Eagle fatalities reduced by
85% in modified BACI in
Wyoming (McClure et al.
2023)

o (Very) high number of
curtailments

* |ldentiFlight -
«aBTOMaTnyeckoe
orpaHu4yeHue»

o 3HauuTenbHO 6onee
BbICOKMUW NMPOLLEHT
O6Hapy)XeHuUs1, YeM y
Habnwpaatenen-nogeun

o M'méenb opnoB cokpaTunacb
Ha 85% npu ucnonb3oBaHun
moaudpuuuposaHHoro BACI
B BailomuHre (McClure n
coaBTOpbl, 2023)

o (OueHb) 60nbLUOE
KO/IMYECTBO OrpaHN4yeHUm

18



Informed Curtailment - Raptors 0O6ocHoOBaHHOe orpaHU4YeHue -

XNWHUKH

* |ldentiFlight — “automated « IdentiFlight — «<aBTOMaTnyeckoe
curtailment” orpaHuU4eHue»

o High-quality optics enable study of o BbICOKOKayecTBeHHasi ONTUKa no3sonseT
behavior around turbines to identify U3yJyaTb noBegeHne BOKPYr TYpouH,
high-risk behavior (McClure et al. 4yTO6bI BbIIBUTb NMOBeAEeHNE, CBAA3aHHOE C
2021) BbicOKUM puckoM (McClure u coaBTOpbI,

2021)

ils)

https://www.identiflight.com/species-2



Deterrence - Bats OTnyrmBaHme — neTyyme Mbillu

« Bats — “white noise” * JleTyuyme MbiLln — «6enbin LLYM»
o NRG Systems - electrically o Cuctembl NRG — npousBoguMbIn Ha
produced ultra-sonic sound 3NIeKTPUYeCTBe YNbTPa3ByK
o General Electric (GE) - o General Electric (GE) - c)xaTbin

compressed air BO3AYX




Deterrence - Bats OTnyruBaHue — neTyyme MbllUK

 NRG Systems * Cnuctembl NRG
o Mexican free-tailed bat fatalities o N'mbenb 6pa3nnbcKoro
~55% cKnapg4yartory6a~55%
o Hoary Bat — 78% o BosocaToxBocTbin rnagkoHoc- 78%
o Other Lasiurus bats — no effect o Opyrue netyuume mbiwm Lasiurus -
» General Electric (GE) 0e3 apdekTa
o All bats — 29-32%  General Electric (GE)
o Hoary bat consistently reduced o Bce netyune mbiwm - 29-32%
o Eastern red bat - ho effect o BonocaToxBoCTbIN rmagkKoHocC -

NMOCTOAHHO CHUXXaeTCHA

o KpacHbl# BonocaToxBocT- 6e3
addekTa

21



Deterrence — Bats OTnyruBaHue — neTyyme MbllUK

* |ssues * Bonpochbil
o Variation in species responses o Pasnunuusa B peakuun BuaoB
= Eastern red bats — no effect or = KpacHbI BONIOCAaTOXBOCT- OTCYTCTBUE
increase(?) apdekTa nnm ysenuyeHne(?)
o Attenuation of signal o 3aTyxaHue cUrHana
= Doesn'’t reach blade tips = He pocTuraet KOHYMKOB slonacTen
= Push bats into risk area? = [1pnBOJUT NETYUYNX MbILLEN B 30HY pUCKa?
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OTnyrmBaHWe natoc orpaHnvYeHune?

Deterrence with Curtailment?

« KOM6UHMPOBaHUE OTNYrMBAKOLLNX
CpeAcCTB M OorpaHnU4YeHunst padboThbl
TYPOUHbI YCUNMBAET CHUXKEHUE

* Does combining deterrents and
curtailment increase fatality

reduction?

o Maybe! (Good et al. 2022) CMEpPTHOCTN?
= Eastern red bat - 31.6% added o BoamorxkHo! (Good u coaBTOpbI,
2022)

= Hoary bat - 17.4%
= KpacHblt BonocaTtoxBocT Ha 31,6 %

= Silver-haired — 66.7%
O Maybe Not (Schirmacher et al. = BonocaTtoxBOCTbIN rNagKOHOC Ha
17,4 %

2020) - no effect
= CepebpUCTbl rNafKOHOC - Ha 66,7 %

o Bo3amMoixkHo, HeT (Schirmacher u
coaBTopbl, 2020) - HeT 3 deKkTa

23



Deterrence — Raptors

OTI'Iyrl/I BaHNE - XNLWWHUKN

DTBird

o Undergoing testing in the U.S.

o Preliminary results suggest that
deterrence decreased eagle activity
in the rotor-swept area

DTBird

o MpoxoguTt ucnbitaHusa B CLLA.

o MNMpeaBapuTenbHble pe3ynbTaTbl
NOoKa3bIBalOT, YTO OTNyrMBaHue
CHU3W1I0 aKTUBHOCTb OpJIOB B 30HE
AenCcTBUS poTopa

24



Compensation — Habitat

KoMneHcauusi — cpeaa ooutaHus

* Listed Bats — ILF and mitigation
banking

* For Migratory Tree Bats — unlikely
utility

« Research on WNS as Mitigation
(recent USFWS letter)

 Offset models (Shaffer et al.
2022)

° J'Iequl/le MbllWN N3 CMNCKa —

KOMTIEeHCcaLNOHHble CO0pbI U
MUTUFaLMOHHbIN GaHKUHI

[1a MUTPUPYIOLMX OpeBeCHbIX
NneTy4ynx MblLLew -
ManoBepoATHasA NoNes3HOCTb

NccnegoBaHUA Mo CUHAPOMY
6enoro Hoca B KayecTBe
BapuaHTa Muturauum (HegaBHee
nucbmo USFWS)

Mogenn komneHcauum (Shaffer n
coaBTopbl, 2022)

25



ZUSGS

science for a changing world

Compensatory Mitigation Tool for Renewable Energy So=e HEES

WUHCTPYMEHT NO CHUXeHuIo Bo3aeincTtema BUI Ha ocHOoBe KomneHcauum

Metog, KomneHcauun npum

Avian-Impact Offset Method .
BO34,eMCTBUM Ha NTUL,

Understanding the Avian-Impact Difset Method— Addresses habltat ImpaCtS to WaterfOWI, Pach\anMBaeT Bo3'ulef,'1CTBme Ha Cpe'ﬂly O6MTaHMﬂ

A Tutorial

passerine birds, and shorebirds BOA0MN/1aBalOLLMX, OKONOBOAHbIX U BOPODbUHBIX
Calculates displacement rate PaccumTbiBaeT CTeneHb BbITECHEHWH

Quantifies loss of value of breeding habitat ¢, \uecTeeHNHas OLLEHKa NOTEPM LIEHHOCTM Cpepbi

Compatible with mitigation in the forms of: #/7 Pa3MHOXEHNA

reservation of existing habi o
P g habitat CoBMeCcTMM CO CMArYEeHnem BO31enCcTBUA B BUAE:

restoration of former habitat

establishment of conservation banks COXpaHeHMA CyLLeCTBYloLiei cpebl 0bUTaHNA
BOCCTAHOB/IEHWA NpeXHelN cpenbl 06UTaHUA
CO343aHMA NPUPOLOOXPAHHBIX 30H

doi.org/10.3133/0fr20221049

Shaffer, J.A., Loesch, C.R., and Buhl, D.A., 2022, Understanding the Avian-Impact Offset Method—A tutorial: U.S. Geological Survey Open-File Report
2022-1049, 227 p. [Also available at https://doi.org/ 10.3133/ 0fr20221049.]

Photo credits. Northern Pintail: Paul Hueber, Cornell Lab of Ornithology; Chestnut-collared Longspur and Upland Sandpiper: Rick Bohn; Used with permission.


https://doi.org/%2010.3133/%20ofr20221049

Compensation — Golden Eagle KomMneHcauusa - 6epkyT

« USFWS TpebyeT cMsAAryeHuUs BO3AENCTBUA

* USFWS require mitigation to AN JOCTUXKEHUA «OTCYTCTBUSA YNCTbIX
achieve “No-net-loss noTepb»

* Mitigation ratio is 1.2 eagles » KoadhduUmeHT cMAryeHmnsa coctasnset
saved” or “produced” for each 1,2 «CMaceHHbIX» U «NPOU3BEAEHHbIX»
eagle take 6epKyTa Ha KaXX[0ro norméLiero 6epkyTa

* Mitigation needs to be « CMAryeHme Bo34eNCTBUA JOJIXKHO ObITb
quantlflable and verifiable KOJINYeCTBEHHO U3MEPUMbIM U

npoBepsAeMbIM

Mitigation :; :D
Option ?? Model ?? -

1.210 1
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Compensation — Golden Eagle

KomMneHcauus - 6epkyT

» Power pole retrofitting

o Only USFWS approved
option

o Bald Eagle and Golden
Eagle Electrocution
Prevention In-Lieu Fee
Program

= Sells advanced credits

= Retrofitting high-risk
poles in same
management unit
offsets take

EAGLE ILF

P R OGR/

Vs,

»”

M

https://www.eaglemitigation.com/mitigation-basics

 MoaepHusauusa ctonbos
afieKkTponepenav

o Tonbko oao6bpeHHblt USFWS
BapuaHT

o NMporpamma no
KOMMEHCALMOHHbIM BbiMnjlaTam
ANA npeaoTBpaLLeHus ruéenu
6enoronoBbIX OP/IOB U
6epKyTOB Ha JINHUAX
aneKTponepeaay

» [IpopaeT KpeanTbl-aBaHChI

= MoaepHusaumsa cToNooB ¢
BbICOKMM PUCKOM B TOU Xe
XO3AANCTBEHHON eanHunLe
KOMIMEHCUPYET rnbens.
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Compensation — Alternatives

KoMneHcauus - dJ/ibTEPHATUBDI

* Alternative Options
o Lead Abatement
o Roadkill Carcass Removal

» Must be quantifiable — how many
carcasses do you need to remove
from the road to save one eagle?

« ANbTepHaTMBHbIE BapUaHTbI

o CHMXeHue Ucnonb3oBaHUA CBUHLA
o YAaneHue Tpynos c gopor

 JlomKHbl noaaaBaTbCA
KOJIMYECTBEHHOWM OL|EHKE - CKOJIbKO
TPYNOB HYXXHO yb6paTb C AOpOry,
4YTOObI CNACTU OZHOIro opna?

Known Inputs

-

mortality/
max blood lead
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Compensation — Model Building = KomneHcauusa — noctpoeHue

Mogenu

* Bbi6Op aKCNepTOM napamMeTpoB
 Expert Elicitation of Model Mo enu

Parameters « OnpepeneHne KomM4yecTBeHHbIX,

« Define quantitative, functional MYHKLMOHaIbHbIX CBA3EN MeXay
relationships of model terms yC/TI0BUAAMU MO ENN

Estimating mortality based on blood lead levels

Assumptions:

1) mortality is a direct result of lead consumption that produced this blood lead level (peak level post-scavenge) at any time during the month

2) DO NOT include mortality due to any sources other than lead exposure (e.g., the "background" rate)

3) blood lead levels here are MAXIMUM following a scavenge event with lead exposure (e.g., when eagles are sampled in the field or in rehab, many or
most will have blood lead below their maximum exposure due to time lapsed since the scavenge event)

How likely do you believe itis that a wild-living eagle will die as a direct result of
having blood lead reach this level at some point during a month?
(ansver between 0 and 100 probability in each box) How confident are you that the
probability of death will be
Given this maximum blood ""“"—le“ ’e"fs‘"“hb'e mhl';“ '“f“’":b'e Your best estimate for the within the range of your
lead level at ANY TIME estimate for the estimate for the probability of death lowest-to-highest estimates?
during a month: probability of death probability of death (answer between 50-100%)
50 ug/dL
75 ug/dL
100 ug/dL
125 ug/dL
150 ug/dL
200 ug/dL
300 ug/dL
400 ug/dL
500 ug/dL
600 ug/dL
700 ug/dL
These columns do NOT need to sum to 100; any probability may be appropriate for any box

Any or sources for what are you thinking about as you answer? 3 O




Compensation — Model Building KomneHcaums — noctpoeHune

MOLeNn
e Run the Model Simulation ° 3a|'|yCK MO/J€EJIbHbIX PaC4HETOB
thousands of times ThICHHM pas
 Qutput provides estimates of * BbixoAHble fiaHHble coaepxaT
offset and uncertainty OLI€HKWK KOMNEHCaLln 1
HeonpeaeneHHOCTH
Golden eagle mortality rate prediction
by % of gut pile removal
0 10 20 30 40 50 60 70 8 90 100
BEID 118% 1.08% 0.96% 0.83% 0.69% 0.54% 0.38% 0.19% 0.05% 0.00% O
BEE 154% 139% 1.23% 1.07% 0.89% 0.70% 0.50% 0.27% 0.08% 0.00% 0
BT 196% 1.77% 157% 1.36% 1.13% 0.90% 0.65% 0.36% 0.11% 0.01% O
BE 251% 227% 2.01% 1.74% 1.45% 1.15% 0.83% 0.48% 0.17% 0.01% O
B 323% 291% 2.56% 2.21% 1.86% 1.49% 1.09% 0.64% 0.23% 0.02% O
BEL 222% 3.82% 3.38% 294% 2.45% 1.95% 1.42% 0.87% 033% 0.03% 0
B 5.93% 5.42% 4.83% 4.15% 3.46% 2.76% 2.04% 125% 052% 0.07% O .



“Non-traditional” Mitigation «HeTpagnuuMoHHOE» CMArYeHue

» Mitigating the Effects of Climate * CMsArYeHmne nocneacTBumn U3MeHeHus
Change KNMMaTa
» The Counterfactual — what if we * OT 06pPaTHOrO - YTO, €CJ/IN Mbl HE
don’t buildout wind energy? 6yaemM pasBuBaTb BETPOIHEPreTUKy?
» Will renewables buildout offset * byaet nu passutmne BN
adverse impacts (Katzner et al. KOMMEeHCMPOBaTb HeraTUBHbIE
2022)? nocneacteus (Katzner u coaBTopbl,
o Rabie et al. (in prep) - extinction risk 2022)?
o Species Demographic Analysis - o Rabie n coaBTopbI (rotoBUTCA K
cumulative impacts ny6nukaumm) - puck BbiIMUpaHus

o [lemorpaduyecKkun aHanm3 BUAOB -
COBOKYIHOEe BO3eNCTBUue
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Climate Extinction Risk PUck BbIMMUpaHusA B

yCcnoBUAX MEHAKOLLETOCA KJITIMMaATa

» Carbon Life Cycle o O e P e * AHaN3 XXM3HEHHOro
AnaIyS|S S —— Mean value used for prediction LI,VIKJ'Ia yrnepop'a

* [loBbllLeHNE
TemMnepaTtypbl -
KoHuUeHTpauua CO,

 Temperature Rise -
CO, Concentration

e Extinction Risk -

0.25
|

0.20
I

Temperature o * PUCK BbIMUpPAHUS -
Increase S | NOBbILLEHME
2 TemnepaTypbl

* Rate of Renewable
Energy Deployment
— Change in
Extinction Risk

Proportion of taxa committed to extinction

* TemMnbl pa3BepTbiBaHUA
BUNS- nsmeHeHmne pucka
BbIMUPaHUA
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|

0.00
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| | | | |
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Post-industrial temperature increase (° C)
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Last Thought 3ako4nTeIbHas MbICJlb

 Effective strategies available now * OPeKTUBHbIE CTpaTErMn AOCTYMHbI
« What is preventing widespread yKe centac
adoption? * YTO MeLllaeT WMPOKOMY BHEAPEHUNIO?
o Curtailment has financial impact, o OrpaHuyeHue paboTbl TYpO6MHbI UMeeT
particularly at higher wind speed; ¢duHaHcoBble nocneacTeusi, 0CO6eHHO
need more turbines to meet NpuU BbICOKON CKOPOCTU BETPA;
production goals HeobxoauMo 60nbLue TYp6UH ansa
o Lack of incentives for adoption; AOCTUIXXEHUA NPOU3BOACTBEHHDbIX ueneﬁ
companies don't get credit for o OTCyTCTBUE CTUMYJIOB AJIS BHEAPEHUS;
approaches/technologies still KOMMaHUM He MOJTy4YalT KpeauToB Ha
considered experimental noaxoAbl/TEXHONOrMU, KOTOpble BCe

eLlle CHUTaIOTCA SKCnepunMeHTaJibHbIMU
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Questions? Bonpochbi?

Taber D. Allison, Ph.D.
Director of Research (retired)
Renewable Energy Wildlife Institute
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