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September 19, 2023 Introduction to lecture series and intro to Katzner, Shaffer
wind-wildlife interactions

September 25, 2023 Introduction to lecture series and intro to Katzner, Shaffer
wind-wildlife interactions

October 17, 2023 Birds: Pre-construction surveys & Elisha Mueller, ND Game
detection rates and Fish Department

November 14, 2023 Bats: Pre-construction surveys & Amanda Hale, WEST, Inc.
detection rates

November 28, 2023 Design & implementation of post- Tara Conkling, USGS
construction surveys

December 12, 2023 Estimating detection rates post- Paul Rabie, WEST, Inc.
construction (GenEst)

January 9, 2024 Mitigation, examples of good & bad work Taber Allison, REWI
at wind facilities

February 6, 2024 Regulatory & policy considerations wind Jennifer Miller, USFWS
energy

March 12, 2024 Best management practices & risk Katzner, Shaffer

assessment




Reminder N

The following materials are available on the ACBK website: -

* Videos of the lectures
* Pre-lecture reading materials

e (Citations and web links

https://www.acbk.kz/article/default/view/635

HanomuHaHue

Cnepytowme maTepuanbl A4OCTYNHbI HA canTe ACBK:
* Buaeosanucu nexkuni
* Martepuanbl AnA 4ONOAHUTENIbHOMO YTEHUA

* Wcnonb3oBaHHaA MTepaTypa U CCbINKN



Mapping
KapTa ya3BmmocTu

How will wind-energy development affect habitats and animals?

KaK pa3BuTMe BETPOIHEPreTUKM NOBANAET Ha cpeay OOUTAHUA U KUBOTHbIX?

Gather existing information C6op cyuiectsytoLle MHopmaLmm
land cover pacTUTENbHbIA NOKPOB
habitats mecTa 0buTaHuA
species’ range distributions and pacnpegeneHne n YNCNEeHHOCTb BUAOB B
abundances apeane obuTaHUA
infrastructure (roads, energy MHpPaACTPyKTypa (Zoporu, sHepreTMyeckme
facilities) 061beKTbI)
Use maps to determine ways to Mcnonb3yiite KapTbl yA3BMMOCTU. A
avoid, minimize, and mitigate onpeaeneHua nyTen npeaoTspalleHus,
development MUHUMU3ALUU N CMATYEHUA NOCNEACTBUM

pasBuTUA



Gather existing information on Land Cover

C6op cywecTsytowen MHpopmaLMmn 0 pacTUTeIbHOM NOKPOBE

et 8% National Land Cover Database
By Earth Resources Observation and Science (EROS)

EARTH RESOURCES OBSERVATION AND SCIENCE (EROS) CENTER ~ SCIENCE Center

SCIENCE  PRODUCTS NEWS CONNECT  ABOUT

National Land Cover Database e

: Sepnir, 205 HaumnoHanbHaa 6a3a AaHHbIX
PacTUTEeNIbHOro NOKpoBa
LLeHTp AaHHbIX cUCTeMbl HabAOAEHUA NPUPOLHbIX
pecypcoB 3eMan U HayKu




Gather existing information on Land Cover

C6op cywecTsytowen MHGopMmaLMmn O pacTUTEIbHOM NOKPOBE

perwSIPP | Eurasia Land Cover Database

SCENGE  PROICTS NES oSt AaocT =4 By Earth Resources Observation and Science (EROS)
IMAGES  ILLUSTRATIONS Center
Eurasia Land Cover Characteristics Data Base Version 2.0 ba3a AaHHbIX EBpa3MﬁCKOrO
pacTuTenbHOro NOKpoBa

LleHTp AaHHbIX cUCTEMbl HAbNOAEHWUA NPUPOAHbBIX
pecypcoB 3eMn U HayKu

https://www.usgs.gov/media/images/eurasia-land-cover-characteristics-data-base-version-20

Y




Gather existing information on Habitats
C6op cyliecTsytowein MHGoOpMaLMM O MECTOOOUTAHUM

Important Bird Areas KntoyeBble OPHUTOIOTMYECKME TEPPUTOPUM
https://datazone.birdlife.org/site/mapsearch

DY 3
T
BirdLife | rwesmoer Data Zone

/Q\ Species ~  Sites (IBAs) »  Country Profiles +  Case Studies ~  Tools ~+  RequestData ~  Publications ~  Citizen Science ~

Land area
2,724,900 km? 0
BirdLife Partner —

Association for the Conservation of

Biodiversity in Kazakhstan ACB K
Species

Total number of birds 4
Globally threatened birds 26
Country endemics 0

Important Bird & Biodiversity Areas

(s}

\;k\ - U’“”'K“j A Number of IBAs 127
7 3 Total IBA area 154,146 km?
IBA area as % of land area 6%

Endemic Bird Areas

Powered by Esti Number of EBAS 0




Gather existing information on Habitats

Cbop cyuiectsytouleit MHpopmMaLMnM 0 MecToobuTaHUK

World Database on Protected Areas

https://www.protectedplanet.net/en/thematic-areas/wdpa?tab=WDPA

Global database of marine and
terrestrial areas.

Joint project between the United
Nations Environment Program
and the International Union for
Conservation of Nature.

FnobanbHan 6asa AaHHbIX MOPCKUX U
Ha3eMHbIX TeppUTOPUIA.

CoBmecTHbIM npoekT OOH no
OKpyKatowen cpege u MCOI

lnobanbHasa 6a3a gaHHbIX 06
OXPaHSAEMbIX TEPPUTOPUAX

Discover Protected Areas and

OECMs

- GEORGIA .

ARMENIA

WIVE

AZERBALAN

14

UZBEKISTAN

TURKMENISTAN
fotgabat

AAAAAA

KAZAKHSTAN

Py KYRGYZSTAN
Taéhkdn:

Terrain Satellite




Integrated Biodiversity Assessment Tool (IBAT)

KOMMIEKCHbIN MHCTPYMEHT OLLEHKM
61opasHoobpasua (IBAT) s Q@

We are the IBAT Alliance

oo * o0 sa https://www.ibat-alliance.org/
global biodiversity datasets
2% protected i diverci
@é: ‘ IBAT hosts 3 global biodiversity
O planet A datasets:
IUCN Red List of World Database on World Database of Key :
Threatened Species Protected Areas Biodiversity Areas ° The IUCN Red List
— : - * The World Database on Protected
€« ¢ * [ =) a
. e B Scenceboe Cole. ¥ BploreBidsof ., I The et ofmana.. @ Cuickéime uickin. » | D& Areas
* The World Database of Key
Figure 4. the overlap between Areas. Areas.
Biodiversity Areas
~ IBAT pasmeleHbl 3 r106anbHble 6a3bl
[AaHHbIX No 6uopasHoobpasuto:
st * KpacHasa kHura MCOI
. e [nobanbHan 6asa AaHHbIX NO
¢ + OXpaHAEMbIM TEPPUTOPUAM
QR T i oyt - * bBa3a faHHbIX KNOYEBbIX TEPPUTOPUI
) 8 ! 6uopasHoobpasus (KBA)
Figure 5. Protected Area and OECM coverage of all KBAs (N=132), IBAs (N=127) and AZEs (N=0). Complete (> 98% coverage) = dark
green, Partial = bright green, None (< 2%) = light green, Not assessed = grey.




Gather existing information on Species’ Distributions and Abundances
C6op cyliectsytowein MHGopMaLMKM O pacnpeaeneHmmn N YACJEHHOCTb BUAOB
B apea/ie 0butaHua

eBird abundance data for Steppe Eagle in Asia
[JaHHble eBird o uncneHHocTn cTenHoro opna B A3uM  https://ebird.org/species/steeagl/

v eBird  submit Explore MyeBird Science About News Help 20 = sishaier Gashafe) ~ @ ~

Status and Trend:

Steppe Eagle Aquila nipalensis ~ (Abundance’ Weekly | Trends  Range Static map @) Downloads

Abundance

Seasons timeline

J FM AMIJ JASOND

Regional stats

CornellLab q/ Powered by eBird

Custom shapes stats Options ~.




Create maps to identify high-quality wildlife areas
Co3pgaHue KapT Ana 0603HavYeHnsA 0co60 LEHHbIX Y4aCTKOB ANUKOM NPUPOAbI

State of North Dakota LlUTaTt CeBepHasn [lakoTa
i T 5 A Habitat Value

Low

Medium

QIR r ol 5. High

LieHHOCTb
mecToobuTaHuA

Huskas
CpegaHsas
Bbicokan

United States of America  Avoid development on M3beratb NPOEKTUPOBAHUSA Ha

cosanmentibie LT high_quality wildlife areas  Y4acTKax BbICOKOW LeHHOCTH
AmepuKkn

North Dakota Department of Game and Fish. 2021. KeyWind energy development in North Dakota: Best management

practices. 67 pages. https://gf.nd.gov/sites/default/files/publications/wind-energy-development-bmp.pdf



https://gf.nd.gov/sites/default/files/publications/wind-energy-development-bmp.pdf

Gather existing information on Infrastructure
C6op cywecTtBytowmnin nHbopmauymm 06 nHPpacTpyKType
U.S. Wind Turbine Database

Basa gaHHbix BeTpAHbIX TYpOUH CLUA  https://eerscmap.usgs.gov/uswtdb/viewer/#3/37.25/-96.25

U.S. Wind Turbine Database

Data Source: November, 2023 | |

The TDE provides onshore & offshore wind
turbine locations in the United States,
corresponding facility information, and turbine
technical specifications.

The USWTDB contalins 73,352 turbines with
G 3 a total rated capacity of 144,950 MW
}Q (z00m In to an area to calculate regional statistics)
Y A
3

ALTA.

Edmonton

e When zoomed out, display turbine data as:
Vancouver 3 Density Heatmap (@} Point Locations

WASH. Relative density of turbines

¥ sic Ottavgy ! s tow Han
N Apply Range Fliter to Turbines by:

Wi
. Toronto 2
o 9 w %9 o, (@ None O Height (O Capacity () Year
7Y ’
N
o,

jcago #
.. uio d
KY.

Zoom In To List Projects In this Area




Gather existing information on Wind Speed
C6op cyuecTBytole MHGOPMaLLMM O CKOPOCTU BETPA

Global Wind Atlas FnobanbHbIi aTaac BETPOB
Kazakhstan Mean Wind Speed at 100 meters CpepaHsana ckopocTb BeTpa B KazaxcraHe Ha BbicoTe 100 m
Scale is 0 to 10+ meters per second Llikana ot 0 to 10+ MeTpoB B CEKyHAY

https://globalwindatlas.info/en/area/Kazakhstan

GLOBAL WIND ATLAS
MEAN WIND SPEED AT 100m @ ESMAP @vonrax
KAZAKHSTAN MEAN WIND SPEED AT 100 M, SCALE 0 TO 10 METERS PER SECOND

- |
2

"




Avian Sensitivity Tool for Energy Planning—AVISTEP

MHCTPYMEHT OLEHKU YA3BMMOCTU NTUL, ANA
NAaHWpPOBaHMA B 06/1aCTN SHEPreTUKU

https://avistep.birdlife.org/ : 3 Too o L

Provides spatial “heat maps” showing avian sensitivity to:
Onshore Wind

Offshore Wind

Solar

Powerlines

MpepocTaBnseT “TennoBble KapTbl” NOKasbiBatowme BUAbI
yA3BUMbIE OT:

* HaseMHbIX BETPOYCTaHOBOK

*  MOPCKMX BETPOYCTaHOBOK

*  Co/IHEYHbIX YCTaHOBOK

LEVIE]

Currently only available for India, Thailand, Vietnam, and
Nepal, with intention to be global.

B HacToALee BpemA 40CTynHa ToAbKo ana NHauw,
TannaHga, BbeTHama u Henana, Ho nnaHupyeTca caenatb
ee rnobanbHom




Decision-support Tools: Modeling collision risk to minimize risk

NHCTPpYMEHTbI NPUHATUA pPeLLEHNIS: MOAENMPOBAHNE PUCKa
CTONKHOBEHUM ANA MUHUMM3ALMM PUCKa

Accipitridae vulnerability to collisions with wind turbines
across Europe
TYp6!

YA3BMMOCTb ACTPEBUHBIX K CTOJIKHO BEeTPC

Accipitridae vulnerability to collisions with energy infrastructure
Across Europe

YA3BUMOCTb ACTPEBUHDIX K CTONIKHOBEHUAM C 3HEpreTU4ecKomn
UHpacTpyKTypoi no Bceir EBpone

no Bceii EBpone

N
A Turbines
oos-
oot Moo
= oot -
001-

0.00

IR

y

1:32,000,000

Taxon Specific Sensitivity to El Development

Accipitridae
Sensitivity to Wind

046
0.07
0.02
0.00

RE, Garmin) () OpenSireeiMap cantrbutors,

Accipitridae

o700 -
lo.162-

1:35,000,000

Combined Vulnerability to Energy Infrastructure

11.378
0.699

I 0.038 - 0.161

z ;i g 0.001-0.037
i 0.000

ERE, Garmin, (2) OpenStreethiap contributo

Gauld et al., 2022, Hotspots in the grid: Avian sensitivity and vulnerability to collision risk from energy infrastructure

interactions in Europe and North Africa. Journal of Applied Ecology 59(6):1496—1512. https://doi.org/10.1111/1365-2664-

14160.



Create maps to identify areas where development effects can be minimized

Co3pgaHue KapT 4na onpeneneHnsa apeanos rae BanaHue passntua BIC
MOXET ObITb MMHUMANbHbIM

Low impact to biodiversity
(several turbines in cropland)

HusKoe Bo3gelicTBMe Ha
61opasHoobpasme
(HeckobKO TYpbMH Ha
CEeNbX03yroabsx)

—— High impact to biodiversity
(several turbines in native

Turbine Sites | Turbine sites

— Major Road Major road

0 = ;ﬁ:’;:’::;‘; | Minor road
Seing Lons pracein | TUbine pad/base grasslands)

I GBCA > Mean Abundance ' N
GBCA>Mean Abundance  Native grassland

o
Planted grassland ~ ~

,'“'}”i'

BbiCcOKOe BO3aeincTBuE Ha
6ropasHoobpasme
(HeckonbKo TypbUH B
€CTeCTBEHHbIX
MeCTO0bUTaHUNSAX)

Shaffer et al., 2022, Understanding the Avian-Impact Offset Method—A tutorial. U.S. Geological Survey Open-File Report
2022-1049, 227 p., https://doi.org/ 10.3133/ 0fr20221049.



Decision-support Tools: Determine areas where wind facilities will have minimal impact
NHCTPYMEHTbI NOAAEPKKN MPUHATUA peLLeHUI: OnpeaenunTb 30HbI

rae BanAaHmMe BeTpoyCctaHOBOK 6YLI,GT MWHUMaA/ZIbHbIM

https://www.nature.org/en-us/what-we-do/our-priorities/tackle-climate-
change/climate-change-stories/site-wind-right/

The Nature Conservancy

Site Renewa b|ES Right égknlilél:}%]l;?@ WHATWEDO v  ABOUTUS v  GETINVOLVED v  MEMBERSHIP &GIVING v

¥ Site Renewables Right

oo 3
B0HE R

Key wildiife areas - wind . = naipe
Grus americana stopover site
Grus americana stopover site

Eagles / other raptors
Eagles / other raptors

Prairie grouse (Tetraonidae)
Prairie grouse (Tetraonidae)
High waterfowl! breeding density
High waterfowl! breeding density
Important bird area

Important bird area

Bat roosts
Bat roosts

Threatened/endangered species
Threatened/endangered species

Protected/managed lands
CLWA Protected/managed lands

United States of America




Decision-support Tools: Critical Habitat Assessment Tool
NHCTPYMEHTbI NPUHATUA PELLUEHUI: OLEHKA KPUTUYECKMX MECTOOBUTaHUIA

https://www.sgpchat.org/

: Lek Tocations Occupied range
Southern Great Plains CHAT TOKOBMLLI,a Apean

Lesser Prairie-Chicken (LPC)

Lesser Prairie-Chicken
(Tympanuchus cupido)

Known Active & Historic
Leks ¥

(€OLORADO
Known Active Leks - (ColoradolSprir
(2019-2023)

JlyrosoW TeTepes
(Tympanuchus cupido)

KANSAS

Historic Leks (since 1972)

Estimated Occupied
Range & Ecoregion

United States of America

2022 Estimated

CoefHeHHble WTaTbl AMEPUKM Diitedraie

States of LWTaT
Colorado, Konopagao,
Kansas, KaHsac,
Oklahoma, Oknaxoma,
New Mexico Hbto MeKcuKko
& Texas n Texac

Southern Great Plains

Southern Great Plains
Boundary




Decision-support Tools: Evaluating tradeoffs among species

VIHCTDYMEHTbI NPUHATUA peUJEHMVIZ OLI,EHKa KOMMPOMUMCCOB mexay Bngamum
State of North Dakota

LUtaT CeBepHan [lakoTta

Highest-quality breeding habitat:
y‘ Five species of waterfowl| (Anatidae)
4 Five species of grassland bird (Passeriformes)

Highest-quality migration habitat:
f Whooping Crane (Grus americana)

Haunbonee BaXHble MecTa rHe3f0BaHuA:
y NATb BUAOB BoAoNNaBatowumx ntuL, (Anatidae)
4 nATb BUAOB CTeNHbIX NTUL, (Passeriformes)

Haunbonee BaXHble MecTa MUrpaLuu:
( Wypaenb (Grus americana)

:lHighest—quaIity habitat for the combination of the 3 focal bird groups
Haunbonee KauecTBeHHas cpeaa 06UTaHWUA A1 COYETaHWA 3 OCHOBHbIX rpynmn NTuL,

tniteciStatesioyAmerica = Transportation corridors (roads, railroads)

CoeanHeHHble WTaTbl AMepuKu TpaHcnopTHble KopUAopbI(AoPOTH, M, ) [ Bat habitat
Cities MecTa 061TaHUA NETYUUX MblLLeit
lopopa

Shaffer et al., 2022, Limited land base and competing land uses force societal tradeoffs
when siting energy development. Journal of Fish and Wildlife Management 13(1):106-123;

e1944-687X. https://doi.org/10.3996/JFWM-21-036.




Mitigation: Evaluate scenarios for grassland protection versus restoration
CmAryeHume: OLEHKa CLeHapMeB 3aLUTbl U BOCCTAHOBAEHUA NyroB/cTenei

A. Red represents areas where native prairie B. Red represents areas where native prairie grasslands have
grasslands still exist and could be protected from been converted to agricultural cropland, but restoration back
future development. to grasslands could yield large areas of new grassland habitat.
A. KpacHblM OTMeYeHbI Y4acTKK, rae
COXPaHWANCh UCKOHHBIE CTEMHblE
YYaCTKM U MOTYT BbITb COXPAHEHDI.

B. Kpacm:nv\ OTMeYeHbl, y4aCTKM, rae CtenHble Y4acTKn
6b1an npeoﬁpaaoBaHbl B Ce/1bX03 yrogbAa, HO UX
BOCCTaHOB/IEHNE MOXET AaTb 6osbwne naowaan HoBbIX

CTeMNHbIX MecToobuTaHnin )
I_Minnesota

[ ——
/ MwnHHecoTa
l‘:l ‘ N Ay
\ -
)
{,ﬂ
Y
’.
\
\
J
B \ 5
st — 7‘\}"
United States of X . . . . .
S — Niemuth et al., 2021, Developing useful spatially explicit habitat models and decision-
_ ¢ support tools for wildlife management. Pages 173-193 in Porter et al., editors. Wildlife
Eairedibtatesio management and landscapes: principles and applications. Johns Hopkins University Press in

BEE affiliation with The Wildlife Society, Baltimore, Maryland, USA.



Best practices for managing
wildlife interactions with
wind energy



Lecture 2: Pre-Construction Considerations for Birds
Nekuymna 2: UccnepgosaHuna nepep ctpoutensctsom BIC: MNrnubl

How will wind-energy development affect habitats and animals?
Kakoe Bo3aencTBME OKa3biBaeT BETPOIHEPreTuKa
Ha YKMBOTHbIX U cpeay nx obutaHma?

3 key components
1. Habitat survey (desk assessment)
2. Species specific surveys (field)

3. Impact assessment

Elisha Mueller
Conservation Biologist
North Dakota Game and Fish Department

3 KnoyeBbiX KOMMNOHEHTA

1. UccneposaHua cpepbl 06MTaHMA (AUCTAaHUMOHHAA
OLeHKa)

2. UccnepoBaHue oTaenbHbIX BUAOB (Nonesble
paboTbi)

3. OueHKa Bo3gencTemA

Snuwa Mionnep,

6uonor no oxpaHe NpMposbl

YnpaBneHue no oxoTe U pbIGHOMY XO3ANCTBY
CeBepHoli [lakoTbl




Lecture 2: Pre-Construction Considerations for Birds
Nekuyuna 2: UccnepgosaHua nepep ctpomntensctsom BIC: MNMruuybl

1. Habitat survey
Maps of: land cover, land use, species
present

2. Species surveys (field)

Typical species: grouse, raptors,
waterfowl, breeding birds,
endangered species

3. Impact assessment

Consider: habitat fragmentation &
loss, collisions, displacement, etc.

Elisha Mueller
Conservation Biologist
North Dakota Game and Fish Department

1. UccnepoBaHue Tepputopumn
KapTbl: pacTUTeNbHOCTb, 3eMIEMNO/Ib30BAaHME, BUAbI
2. UccnepoBaHue oTaenbHbIX BUAOB (nonesoe)

TuUNuYHbIE BUAbI: TETEPEBUHDBIE, XULLHUKMN,
BOAOMNABAOLLME, THE3AALMECA NTULbI, YTPOXKAEMbIE
BUAbI

3. OueHKa BO3AeUCTBUA

YunTbiBaTb: pparmMeHTaL Mo U MOTEPIO Cpeabl
06UTaHUA, CTONKHOBEHMWE U CMELLLEHUNE
pacnpocTpaHeHus u 4p.

Anuwa Mionnep, 6Monor no oxpaHe NPUPOAbI
Ynpas/ieHune no oxoTe v pbIGHOMY X03A1CTBY
CeBepHoli [lakoTbl




Lecture 3: Pre-Construction Surveys—Bats
Nlekuuna 3: NccneposaHna nepep, ctpoutensctsom B3C: SleTyumne mbiwn

Bats provide important ecosystem services  JleTyune Mbilin BbINOIHAIOT BaXKHble 3KONOTUYECKME
dYHKUMM

Bats face numerous threats JNleTyune MbllWKM CTaNKUBAKOTCA C MHOTOYUCIEHHBIMU
yrposamu
Wind energy: collision, habitat loss,
disruption of migration, displacement BeTposHepreTuka: CTONKHOBEHUSA, NoTeps
MeCTo0bUTaHWI, HapyLUeHWe NyTern MUrpaLLmm,
. . CMeLLeHue pacnpocTpaHeHuUA
Huge number of species are affected by wind
turbines OrpomHoe Ko/an4ecTBo BMAOB NogBepraroTca

BO3EMCTBUIO BETPAHbIX TYPOUH
Central Asia: not known how turbines affect

b LleHTpanbHas A3ua: OTCYTCTBYIOT AaHHbIE O TOM, KaK
ats

TYPOMHbI BAMAIOT HA NETYYMX MblLLEein

Amanda Hale AmaHga M. Xeiin
Senior Research Biologist CTapLumii Hay4HbIM Guonor
Western EcoSystems Technology (WEST), Inc. Western EcoSystems Technology (WEST), Inc. o




Bats attracted to turbines

Fatalities usually only some
seasons

Usually die when feeding,
when in mating condition

Population sizes not known,
but turbine mortality may
threaten some species

Amanda Hale
Senior Research Biologist
Western EcoSystems Technology (WEST), Inc.

JleTyunx mbilwen npusaeKatoT
BETPOBbIE TYPOUHbDI

BonbLWMHCTBO cMepTel
NPOUCXOAMUT TOJIbKO B
onpeaeneHHble Ce30HbI

O6bl4HO NornbarT BO Bpems
KOPM/IEHWUS U cnapuBaHus

Pasmepsbl nonyasaummn
HEW3BECTHbI, HO CMEPTHOCTb OT
TYPOUH MOXKET YyrpoXKaTb
HEKOTOPbIM BMAAM

AmaHga M. Xeiin
CTapLumii Hay4HbIM Guonor
Western EcoSystems Technology (WEST), Inc.

Lasiurus cinereus
Cepbliii
BOJ10CAaTOXBOCT




® Pre-construction surveys ®* NccnepoBaHuAa nepes Lasiurus cinereus

. Cepbiii
® Acoustic: presence/absence CTPOUTE/IbCTBOM e

BO/10CAaTOXBOCT

® Habitat assessment ® AKycTMUecKkue: Hanmume/oTcyTcTBme
® OueHKa MecToobuTaHmii

. .. . ® AKYCTUYECKNIA MOHUTOPUHT:
® Acoustic monitoring: acoustic y P

. dKyCTn4ecKkune geTeKktopbl - oaunH
detectors — one or a grid

NWNN CeTb
* In suitable habitats, at suitable * B NOAXOAALLMX MECTOOBUTAHMAX
4
times of year (summer) B NOAXOAALLEE BPEMA roaa
(netom)
Amanda Hale AmaHga M. Xeiin
Senior Research Biologist CTapLumii Hay4HbIM Guonor

Western EcoSystems Technology (WEST), Inc. Western EcoSystems Technology (WEST), Inc.




Resources Pecypcobl

® NABat data: ® [laHHble NABat :

O AkycTuyeckue uccnefoBaHus Ha

. . aBTOMOBW/IbHbBIX MapLLpyTax

Stationary acoustic surveys O AkycTuyeckue uccnefoBaHus Ha

Colony counts (winter and summer) CTaLMOHAPHbIX TOUKaX

Capture data O  TMoacyeTbl KOAOHWI (3MMOI U IeTOM)
O [anHble oTnoBOB

O Driving acoustic surveys

O OO

@® TETHYS: database summarizes effects of &

e ) ® TETHYS: 6 606
mitigation or wind-energy development on 333 AaHHbIX 060BWIaET uHdopMaUmio o

BO34EMCTBUM Ha NIETYYMUX MbILLIEN, MEeP MO KX
bats CMAMYEHUIO UM Pa3BUTUIO BETPOIHEPreTUKM

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

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

Amanda Hale AmaHga M. Xeiin
Senior Research Biologist CTapLumii Hay4HbI Guonor
Western EcoSystems Technology (WEST), Inc. Western EcoSystems Technology (WEST), Inc.




Lecture 4: Post-Construction Fatality Monitoring—Birds and Bats
Nekuya 4: MOHUTOPUHT CMEPTHOCTU NTUL, U NETYUYUX MbILLEN NOC/E
cTpoutensctesa BIC

Typically: carcass searches OO6bIYHO: NOUCK TPYMNoB
Goals: Uenu:
Estimate numbers of fatalities OLeHKa KOIMYEeCTBa CMePTE/IbHbIX C/ly4YaeB
Identify species affected BbifiBNeHMe BUAOB
Determine spatial, temporal, or species- OnpepeneHne BpeMeHHbIX,
specific trends in fatalities NPOCTPAHCTBEHHbIX AW BUAOBbIX

TEHAEHUNIA CMEePTHOCTU

MHoraa HaueneHbl Ha

Sometimes focused on key KIOYEBbIE B!

species

Tara Conkling Tapa KoHKAuH
Wildlife Biologist Buonor no oxpaHe npupoabl
U.S. Geological Survey Feonornyeckas cnyxk6a CLUA




Lecture 4: Post-Construction Fatality Monitoring—Birds and Bats
Nekuya 4: MOHUTOPUHT CMEPTHOCTU NTUL, U NETYUYUX MbILLEN NOC/E
cTpoutensctesa BIC

Sources of bias (variation): NCTOYHMKM NOrpeLlHocTy:
e Time of year * Bpemsaroga
*  Wind direction * HanpasneHue BeTpa
* Vegetation/land cover * PactuTtenbHocTb/pacTuTenbHbIM NOKPOB
* Size & shape of search area * Pasmepbl 1 GOpPMbI 30HbI MOUCKa
* Height of turbine *  BbicoTa Typ6UHbI
e Search interval *  WHTepBan noucka
* Scavenger removal of carcasses *  W3bATME TPYNoB NaganbLiMKamu
* Searcher efficiency *  2¢ddEeKTUBHOCTb yYEeTUMKa
Tara Conkling Tapa KoHKAuH
Wildlife Biologist Buonor no oxpaHe npupoabl

U.S. Geological Survey Feonornyeckas cnyxk6a CLUA




Lecture 4: Post-Construction Fatality Monitoring—Birds and Bats
Nekuya 4: MOHUTOPUHT CMEPTHOCTU NTUL, U NETYUYUX MbILLEN NOC/E
cTpoutensctesa BIC

Addressing bias: YcTpaHeHne norpeLwHocTu:

. o
«  Full year searches KpyrnoroanuHblii nomck

.
* Search frequently Yactora noucka

e [locTaTouyHasn niowagb y4actka
MOMCKa, C YYETOM Hanpas/ieHns
BETPA U BbICOTbI TYP6MHbI

* Search plots large enough to account
for wind direction and turbine height
* Dogs search better than people!
* Cobaku BeayT NOUCK yylle Yem
* Estimate searcher efficiency noam

* Estimate carcass persistence *  OueHuTb 3pPEeKTUBHOCTb y4eTUMNKa

‘ *  OLEHUTb COXPaHHOCTb TPYMOB

YR R R i
[ DElneets
G(elle” ,S’t Ea ;w,. 52) Tara Conkling Tapa KoHKAMH
reneralized Vatality Estimator
2 Y4 Wildlife Biologist Buonor no oxpaHe npupoabl
U.S. Geological Survey Feonornyeckas cnyxk6a CLUA




Lecture 5: Pre-Construction Fatality Monitoring using GenESt

Nekuna 5: MoHUTOpUHI cmepTHOCTM nocne ctpontenbctsa BIC. Mcnonb3oBaHme GenESt
GenEst: GenEst:

. . .
o Data anaIy5|s tool to estimate post- MHCTPYMEHT aHa/n3a AaHHbIX MOHUTOPUHTA

construction fatality rates CMepPTHOCTU Nocae CTPOUTENbCTBA

. .
0 [Fee becnnatHbIM

What does GenEst require? 470 Tpebyet Genkst?

* [lpoBepKa 3pHeKTUBHOCTU yHETUMKA
* [poBepKa COXPaHHOCTU TPyMnoB

e Trials to estimate searcher efficiency

*  Trials to estimate carcass persistence
*  MNHpopmauma o 30He Noucka

*  Pa3mepbl U XapaKTepUCTUKK

* Information on search area:
* size & features

Paul Rabie Mon Pabu
Biometrician Cneuuanuct no 6MONOTUYECKMIA CTaTUCTUKE
Western EcoSystems Technology (WEST), Inc. Western EcoSystems Technology (WEST), Inc.




Lecture 5: Pre-Construction Fatality Monitoring using GenESt

Nekuna 5: MoHUTOpUHT cmepTHOCTM nocne ctpontenbctea BIC. Mcnonb3oBaHme GenESt

What does GenEst produce?

*  Reliable estimates of
* Searcher efficiency
* Carcass persistence
* Numbers of carcasses

* By:
* Time period
* Carcass size
* Species
® .......... (as specified)
Paul Rabie
Biometrician

Western EcoSystems Technology (WEST), Inc.

Y10 GenEst npegoctasnaet?

*  HapexHble oueHKM
* 3ddEeKTUBHOCTU YHETUMKA
* CoxpaHHOCTM TyLUeK
* Konnvecrtsa Tywek

* Mo:
* [epunoay BpemeHu
* Pasmepy TyLlek
* Bugam
* .......... (KaK yKasaHo)
Mon Pabu

Cneuuanuct no 6MONOTUYECKMIA CTaTUCTUKE
Western EcoSystems Technology (WEST), Inc.




Resources: NCTOYHUKU:

GenEst is available: GenEst goctyneH:
*  Online: https://connect.west-inc.com/GenEst/ *  Ownaiin: hitps://connect.west-inc.com/GenEst/
* Locally (uses R): https://cran.r- *  JlokanbHoe ucnonb3osaHue (uses R): hitps://cran.r-

project.org/web/packages/GenEst/index.html ~ project.org/web/packages/GenEst/index.html|

A guide to post-construction fatality PyKoBOACTBO NO MOHUTOPUHTY CMEPTHOCTH
monitoring (PCFM): nocne ctpoutenbcrtea (PCFM):

hittps://www ifc.ore/en/insichts- /2023/bird-bat- . ) A o



https://connect.west-inc.com/GenEst/
https://cran.r-project.org/web/packages/GenEst/index.html
https://cran.r-project.org/web/packages/GenEst/index.html
https://www.ifc.org/en/insights-reports/2023/bird-bat-fatality-monitoring-onshore-wind-energy-facilities
https://www.ifc.org/en/insights-reports/2023/bird-bat-fatality-monitoring-onshore-wind-energy-facilities
https://connect.west-inc.com/GenEst/
https://cran.r-project.org/web/packages/GenEst/index.html
https://cran.r-project.org/web/packages/GenEst/index.html
https://www.ifc.org/en/insights-reports/2023/bird-bat-fatality-monitoring-onshore-wind-energy-facilities
https://www.ifc.org/en/insights-reports/2023/bird-bat-fatality-monitoring-onshore-wind-energy-facilities

Lecture 6: Mitigation Jlekums 6: CmsaryeHne

Avoid impact altogether U3beraHne NonHOro BO3AeNCTBUA
Minimize impact MuHuMM3aumA Bo3aeNCTBUA
Compensate for impact KomneHcauua 3a BavaHue

U.S.Fish & VWildite Sorvico

Mitigation Policy
(Appondix 1, 501 FW2)

Taber Allison Tanbep InAncoH [mpeKTop no Hayke UHcTUTyTa
Former Director of Research BO306HOB/NIAEMOM IHEPTETUKMU U OUKOW
Renewable Energy Wildlife Institute (REWI)  Mpupoabl (Ha neHcun)




Lecture 6: Mitigation Jlekums 6: CmsardyeHne

Avoid U3beraHue

* Areas of high ecological sensitivity * Y4acTKOB C BbICOKO 3KO/IOrMYECKOM YA3BUMOCTbO

* Presence of key species * [lpucyTcTBMEM KIOYEBBIX BUAOB

* Macro- vs micro-siting * PasmeLLeHre Ha MaKpPOo 1 MUKPO YPOBHAX

* Decision support tools *  VIHCTpYMEHTbI 418 NOAAEPKKM NMPUHATUA peLIeHN
* Habitat based * Ha ocHoBe mecTo0buTaHui
* Species based * Ha ocHoBe B1aoB

* Involves prioritizing one value over * [lpeanonaraet NPMOPUTET OAHON LIEHHOCTU Haf,

another ApYrm
Taber Allison Tanbep InAncoH [mpeKTop no Hayke UHcTUTyTa
Former Director of Research BO306HOB/NIAEMOM IHEPTETUKMU U OUKOW

Renewable Energy Wildlife Institute (REWI) Mpupogbl (Ha neHcuw)




Lecture 6: Mitigation

Minimize
* Curtailment
* Automated (IdentiFlight)
* Human-driven (observers)
* Scheduled (bats)
* Reduces energy produced
* Deterrence
* Auditory, visual

* Can be species-specific

Taber Allison
Former Director of Research

Renewable Energy Wildlife Institute (REWI)

Nekymna 6: Cmaryenme

MuHumasauua

* OrpaHuyeHune paboTbl TYpOUHDI

ABTOMaTU4YecKkoe orpaHuyeHue (ldentiFlight)
Ynpasnsaemble Yyenosekom (Habaoagatenn)
Mo rpaduKy (netyume mbliiun)

OrpaHu4yeHne NPON3BOACTBA SIHEPTUM

* OtnyrmBaHue

Tabep InnucoH [IMpeKTop no Hayke MHCT
BO306HOBNAEMOM IHEPTETUKM U SUKON
Mpupoap! (Ha neHcum)

3BYKOBOE, BU3YyasibHOE

MoKeT 6bITb cneundUYHbIM 417 KaXKa0oro




Lecture 6: Mitigation Nekymna 6: Cmaryenme

Compensate KomneHcauus
* Habitat * Cpepna obuTaHus
+ Alteration, Restoration, * /3meHeHMe, BOCCTAHOB/IEHME, 3aLUMTa
Protection * Memod KomneHcayuli npu 8o3delicmauu
* Avian-Impact Offset Method Ha nmuy
* Shaffer et al. 2022 7 Wegage v ajg. 2002

. * CmepTHOCTb
* Fatalities

*  OpAabl: MOAepPHU3ALMA CTONI60B
a/1eKTponepenay, CHUKEHME BO34EeNCTBUSA
CBMHLLA, CHUXKEHME CMEPTHOCTU Ha A0POora)

* Eagles: power pole retrofit,
lead mitigation, reduce road
mortalities

HemHorouymMcneHHble onuun ana gpyrux Bug0B8
* Few options for other species

Taber Allison Tanbep InAncoH [mpeKTop no Hayke UHcTUTyTa
Former Director of Research BO306HOB/NIAEMOM IHEPTETUKMU U OUKOW
Renewable Energy Wildlife Institute (REWI) Mpupogbl (Ha neHcuw)




Lecture 6: Mitigation Nekymna 6: Cmaryenme

Resources Pecypchbi:
* Avian impact offset method * MeToa KOMNEeHcaLnn Npu
« doi.org/10.3133/0fr20221049 BO3AENCTBUM Ha NTUL,

* doi.org/10.3133/0fr20221049

e US Fish & Wildlife Service
Mitigation Policy * Nonutnka Cny*bbl oxpaHbl Pbibbl
e https://www.fws.gov/sites/de A ARl o e i) (S PO
fault/files/policy/pdfs/FWS- CMATHEHWMIO NOCNEACTBMM
Mitigation-Policy.pdf e https://www.fws.gov/sites/de

fault/files/policy/pdfs/FWS-
Mitigation-Policy.pd

Taber Allison Ta1ibep dnnancoH AupeKTop no Hayke UHCTUTYTa
Former Director of Research BO306HOBNAEMOIN SHEPTETUKN U ANKOM
Renewable Energy Wildlife Institute (REWI) [pupogabl (Ha neHcun)



https://www.fws.gov/sites/default/files/policy/pdfs/FWS-Mitigation-Policy.pdf
https://www.fws.gov/sites/default/files/policy/pdfs/FWS-Mitigation-Policy.pdf
https://www.fws.gov/sites/default/files/policy/pdfs/FWS-Mitigation-Policy.pdf
https://www.fws.gov/sites/default/files/policy/pdfs/FWS-Mitigation-Policy.pdf
https://www.fws.gov/sites/default/files/policy/pdfs/FWS-Mitigation-Policy.pdf
https://www.fws.gov/sites/default/files/policy/pdfs/FWS-Mitigation-Policy.pdf

Lecture 7: Regulation & Policy for Wind Energy
Jlekuuna 7: lNpaBoBoe perysiMpoBaHune U cTpaTternm ana

BETPO3HEPIreTuKu
Hierarchy Uepapxusa
* Law * 3aKoH

* Written by congress, parliament * [lnweTtca KoHrpeccom, napsameHTOM

Regulation * HopmaTMBHbIN aKT

* Written by agency, ministry * [lnweTtca AreHTCTBOM, MUHUCTEPCTBOM
Policy * [lonntmka

* Implemented by field managers * Peannsyetca oTpacieBbimun
Guidance cneuyanncTamm

* Clarification of policy * Pykosoactso

* PasbAcHEeHWe NoANTUKHU

Jennifer Miller xxenndep Munnep
Chief, Branch of Permits & Regulations PykoBoauTenb cay»k6bl oxpaHbl pbl6HbIX
U.S. Fish and Wildlife Service pecypcoB U AMKUX XKMBOTHbIX CLLUA




Writing regulations

Lecture 7: Regulation & Policy for Wind Energy

Nekuymna 7: lNpaBoBoe perynanposaHue u cTtpaterum ana
BeTpO3HepreTukm

Incentivize desired behavior .

Common-sense, understandable, «
clear, simple

Engage subject-matter experts & .
stakeholders

Identify goals of the different .
stakeholders

Provide choices for implementation .

Jennifer Miller
Chief, Branch of Permits & Regulations
U.S. Fish and Wildlife Service

HanucaHue HOPMQATUBHbIX dKTOB

CTMMyNMpOBaHME Kenaemoro noseaeHus

34paBblit CMbICA, MOHATHOCTb, ACHOCTb,
npocToTa

MpuBAeYEHNE COOTBETCTBYHOLLNX
3KCNEepToB U 3aMHTEPEeCcoBaHHbIX CTOPOH

Onpeaenute Lenn pasindHbIX
3aMHTEPECOBAHHbIX CTOPOH

MpeaocTaBbTe BbIGOP ANA peanmsaumnm

Oxxenndep Munnep
PykoBoauTenb cny>6bl 0xpaHbl pbl6HbIX
pecypcoB U AUKUX XKMBOTHbIX CLLUA



Best practices: wind-wildlife interactions & central Asia
Jlydlwine npakTUKKU: BAUSIHUE BETPOIHEPTETUKU U
LleHTpanbHaa A3una

Survey for birds & bats

Survey pre- and post-construction
Use GenEst to estimate fatality rates
Develop mitigation frameworks
Incentivize regulations

Use the resources we have provided

Ask us if you have questions!

NccnepoBaHuA NTUL U NETYYNX MblLLEN

UccnepoBaHuA nepes n nocne
cTpoutenbctsa BIC

Ucnonb3oBaHne GenEst AnAa oueHKu
CMepPTHOCTH

Pa3paboTka pamoyHbIX Nporpamm Ans
CMArYeHNs BO3AENCTBUIM

CTMMynMpoBaHMEe HOPMATUBHbBIX AaKTOB

Mcnonb3yliTe npeaocTaBieHHble HaMK
pecypcbl

CnpawmBaKTe Hac, ecnum y Bac ecTb
Bonpochbi!



Todd Katzner Jill Shaffer

tkatzner@usgs.gov jshaffer@usgs.gov

THANK YOU for your participation!!
bnarogapum 3a yyactue!!



