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Executive Summary

The VirginiaElectric and Power Company, doing business as Dominion Energy Virginiandfeze

referred to as Dominion Energy), is proposing to construct, own, and operate the Coastal Virginia
Offshore Wind (CVOW) Commercial Project (hereafter referred to as thed®roJhe Project will be

located in the Commercial Lease of Submerged Lands for Renewable Energy Development on the Outer
Continental Shelf (OCS) Offshore Virginia (Lease No. O&8483) (Lease Area)

The goal of tisassessment is to provide a detailed analysis of the bird and bat species that may be
exposed to eaabf theProject components, and to describe potential impacts to those species at the
population and, where necessary, species or individual level. Hos@aiect group, a semuantitative
approach was taken that first descsilmepactproducing factors, the species that would potentially be
exposed to the impagiroducing factors, and the vulnerability of the species exposed.

Offshore the proposed Preg¢t is unlikely to impact bat populations. While some individual-cave
hibernating bats may occur within the Lease Area during operation of the Project, and will be vulnerable
to collision with operating turbines, the exposure of dalernating bats to @pating turbines is

expected to bémited, given their distance from shorgigratory tree bats are expected to occur in the
Lease Area; however, this is reasonably expected to include low numbers of indj\gouesishe
Project ds di sdteabatactiity wilime cenlcemtrated daring a small portion of the year.

Within the Nearshor&renchless InstallatioArea the Offshore Export Cable will be installed using
trenchless installatioftom the Offshor&@renchless InstallatioRunchOut Location taheCable Landing
Locationwhere the Offshore Export Cable transitions to the Onshore Export @aipjéng the cables

and siing the Cable Landing Location withaproposed parkingpt will minimize potential impacts to
batsby avoiding habitat disruptio®long theOnshore Export @leRoute impactswill be minimized

by burying the cable withipreviously disturbed areas aexisting roadwayslhe Interconnean Cable
RouteAlternativegass through an area of wetlands identified as having very high ecological value and
tree cutting has the potential to ingpéhe habitat of a variety of bat species, includioghern long

eared bats and Indiabats Thetwo Switching Station Alternatives aaéso locatecdjacent tar within

area of high ecological valuandhave the potential to disturb bat habitat depending on which alternative
is chosen and the extent of tree clearing requtredFentresSubstation largely avoids disturbing

suitable summebpat habitat because development will be primarily confined to an existing developed
area Sincethelnterconnedbn Cable Route Alternativdgve the potential to impact bat habitat,
DominionEnergywill conduct field surveysf required,prior to construction activitieso identify if

species of conservation concern are present and will work wiButteau of Ocean Energy Management
(BOEM), Virginia Department of Wildlife ResourcégDWR) and the US KBh and Wildlife Service
(USFWS)to minimize potential impacts.

Based on the analysis providedhis Risk Assessmersctivities occurring in theease Areare

unlikely to affect the populations of coastal or marine birelsause, with the exception of stepatrels,
exposure for most species is minimal to IdlelLease Areds generally faenough offshore as to be

beyond the range of most breeding terrestrial or ddaisthspecies andvoidmarine bird concentration

areas. Ederally listed species, (Golden Eagle, Bald Eagle, Red Knot, Piping Plover, and Roseate Tern as
well as the Blackcapped Petrel which is a candidate spe@es)expected to havienited exposureand

thus risk to individualgs unlikely.

Onshorehabitat modification will be limited at th@able Landing Locatioand along thé©nshoreExport
and Interconnectio@able Routg and little impacts are expectéthelnterconneébn CableRoutesand
the Switching Station Alternativesould be locatediearareasdentified as hawg high orvery high
ecological value and tree cutting has the potential to impact spedessgirvation concefmabitat Since
theseOnshoreProject @mponens have the potential to impact bird habitat, Domiriorergywill
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conduct field surveysf required,prior to construction activitiesp identify if species of conservation
concern are present and will work wB®EM, VDWR and USFWSo minimize potential impacts.
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1 Partl: Introduction

1.1 Project Description

The Virginia Electric and Power Company, doing business as Dominion Energy Virginia (hereafter
referred to as Dominion Energy), is proposing to construct, own, and operate the Coastal Virginia
Offshore Wind (CVOW) Commercial Project (hereafter referred th@Ptoject). The Project will be

located in the Commercial Lease of Submerged Lands for Renewable Energy Development on the Outer
Continental Shelf (OCS) Offshore Virginia (Lease No. @&98483 Lease Area), which was awarded
through the Bureau of Ocean &gy Management (BOEM) competitive renewable energy lease auction

of the Wind Energy Area (WEA) offshore of Virginia in 2013. The Lease Area covers approximately
112,799 acres (ac; 45,6B8ctares [ha]) and is approximately 27 statute miles (mi;r2818cal miles

[nm], 43.5 kilometers [km]) off the Virginia BeadoastlingFigurel-1).

The offshore components of the Project, includipgo 205Wind Turbine Generators (WTGswith an
expected minimunair gap and blade tip heigbt 821 804 [25 245m] and maximunair gap and blade tip
heightof 112 869 ft [34 265 m]), andup to threeDffshore Substationsyill be located in federal waters
within the Lease Ared'he Offshore Export Cable Corridor will traverse both federal and state territorial
waters of Virginia.The onshore components of the Project will includeXhkele Landing Loation,
Switching StationOnshore SubstatigpandOnshoreExport and nterconnectioiCableRoute Corridors

and will be located ithe cities oiVirginia Beachand Chesapeak¥irginia. During construction, the
Project will additionally involve temporary construction laydown area(s) and construction port(s). The
operations and maintenance (O&Mageof the Project will include an onshore (O&M) facility with an
associated Base Port.

Thelocations of Offshore and Onshore Project Comporientievelopment of the Project have been
selected based on the preliminary environmental and engineering site characterization studies that have
been completed to date. Hadocatiorswill be further refned by the final engineering desigs well as
ongoing and continuing discussions, agency reviews, public input, and the National Environmental Policy
Act (NEPA) review process.

The purpose of this Project is to provide between 2,500 and 3,000 medaViljtsf clean, reliable

offshore wind energy; to increase the amount and availability of renewable energy to Virginia consumers;
to create the opportunity to displace electricity generated by fossipéwetred plants, and to offer

substantial economic drenvironmental benefits to the Commonwealth of Virginia. This Project

represents a viable and needed opportunity for Virginia to obtain clean renewable energy and realize its
economic and environmental gaals
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1.2 Wildlife Regulatory Background

Impacts to birdand batsare regulate@grimarily under three federal lawdieEndangered Species Act

(ESA), the Migratory Bird Treaty Act (MBTA), and the Bald and Golden Eagle Protection Act (BGEPA).

In addition, the National Environmental Policy Act (NEPA) requires that federal agencies evaluate
environmentaeffectsof major fedeal actionsincluding issuance of federal permits. Impacts to

biological resources, including birds and bats, must therefore be identified and evaluated as part of the
environmental review process for the Projatlis assessment was developetheetConstruction and

OperatiorPlan COP) requirements30 CFR 585.626alignwi t h BOEM6és 2020 Avian G
(BOEM 2020b) provideinformation forNEPAreview, and support agency consultations

1.3 AssessmenApproach

This assessment provides an overview of the species that have the potential to be afteetpddposed
onshore and offshore activities, with separate sections on federally listed Speeipstential impacts

were evaluated for eastage(construction, operation, and decommissioninghefProjectincluding

habitat modification, collisiorend displacemenfEor theOnshoreProjectComponend, the assessment

focused on the habitats that would potentially be disturbed, and the bat and bird species that may occupy
each major habitat type.

For the offshore assessmensemiquantitative approach was taken that first described impactucing
factors (e.g., wind turbines), the species that would potentially be exposed to thepnyolacing
factors, and the vulnerability of the species exposed. The assessment precssollaws:

1 ImpactProducingFactorsi The first step in the assessment was to describe the impact
producing factors, which are the activitiedRyojectComponentshat have the potential to pose a
hazard tdirds or batsFor the Projectyind turbine generatoend vessels used for consttion
or maintenancare the impaeproducing factors

1 Exposuré The next step in this procesas toassesexposure for each species and each
taxonomic group, where 6exposured is defined :
seasonal or annuaistribution and théease AreaFor species where sipecific data was
available, a semijuantitative exposure assessment was conducted. The exposure of birds to the
Lease Area was assessed using multiple datasets, species a&iodsits the World) andother
information from diteraturereview. This assessment of exposure was focused exclusively on the
horizontal, or twedimensional, likelihood that a bird would use the Lease Area.

1 RelativeVulnerabilityi Potential effectsverethen assessed qualitatively by combining the
exposure assessment with the best information available on behavioral vulnerability to offshore
wind. For the purposes of this analysis, O6behs:
which a speciess expected to be affected by the Project based on known effects at similar
offshore development$his assessment of behavioral vulnerability was done using a quantitative
scoring process for marine birds, and qualitatively for-mamine migratory birdand bats using
information on avoidance behaviors, flight heights, and collision risks published in the literature.

1 Riski The likelihood thathe Projectvould impact birds and/or batgas then evaluated using a
weightof-evidence approach, based uplo& ¢xposure and vulnerability assessments described
above. Recognizing that there is uncertainty in any risk assessment, impacts were determined by
considering the likelihood that the viability of the resource,(bieds and bajswould be



threatened by the impaproducing factor. For notisted species, the assessment provides
information for BOEM to make their impact determination at a population level, as has been done
for recent assessmentsather WEAWEA; BOEM 2016b)and projectspecific Environmental
Impact Statements (EJBOEM 2018) For federally listed species, this assessment provides
information on an individual level because the loss of one individual from the breeding

population has a greater likelihood of affectingpayation than notisted species.



2 Part Il: Bats

2.1 Overview of bats in Virginia

There are 17 species of bats known to oattine Commonwealtbf Virginia, 14 of those species have
been documented withemdadjacent to the Project Ar€@able2-1). These species can be divided into
two major groups based on their wintering strategy:-¢abernating bats and migratory tree bats
(Fleming 2019) Both goups of bats are nocturnal insectivores that use a variety of forested and open
habitats for foraging during the sumn{Barbour and Davis 1969Cavehibernating bats are generally

not observed offshoie Do wl i ng

a n din tedad, ¢hkesk bats Migra&te from summer habitat to

winter hibernacula in the midtlantic region(Maslo and Leu 2013Migratory tree batgenerdly
migrateto southern parts of the U.@ryan 2003)with some species likely present yeaund in
Virginia (Timpone et al. 2011)and have been observed offshore during migrédtitaich et al. 2013)

Table2-1.

Inland Fisheries 2018)

Cave-hibernating bats

Bat species presentthe Project Areand their conservation stai(\éirginia Department of Game and

m E

Little brown bat Myotis lucifugus

Northern long-eared bat Myotis septentrionalis T T
Indiana bat Myotis sodalis E E
Southeastern myotis Myotis austroriparius

Tri-colored bat Perimyotis subflavus E

Big brown bat Eptesicus fuscus

Raf i nes genedmt | Corynorhinus rafinesquii E

Brazilian free-tailed bat

Tadarida brasiliensis

Migratory tree bats

Evening bat Nycticeius humeralis
Eastern red bat Lasiurus borealis
Seminole bat Lasiurus seminolus
Hoary bat Lasiurus cinereus

Silver-haired bat

Lasionycteris noctivigans

Northern yellow bat

Lasiurus intermedius

liTypeo

refers to
in large numbers in caves during the winter (year-round residents), while migratorytree bats do notaggregatein

t wo

maj or

I ife

caves and are known to migrate considerable distances.
3E = Endangered; T = Threatened.

history

s -hibeanttie g batereosta

Two federally listed bat speciesay overlap with the Project Argielndiana bat, and northern long

eared bat. The northern lomgred bat is found throughout tBemmonwealttof Virginia, while the

range of the Indiana bebes not typicallynclude the eastern part of the st@@npone et al. 2011;

VDGIF 2020a; 2020b; 2020giHowever recent studies have documented presence of Indiana bats in the
coastal plain of Virginia (Silvis et al. 201De La Cruz and Ford 2020), includipgssibleyearround

activity (De La Cruz and Ford 201,8nda maternity colony recently discovered in Caroline Co(sty
Germain et al. 2017)n addition,thenorthern longeared bat and Indiana bat are dilsted as state
threatened anegendangered species respectively (VDGIF 20TBjeeotherstatelisted bat species may

also overlap the Project Area: little brown bat,dro | or e d

bat

acaréd bRtaRedemt e squ e 6 s

studies and monitoring effortabe suggested the presence of coastal populations of these species in
Virginia (St. Germain et al. 2017; De Lauz 2018;2020; Tetra Tech 2019Based on this available
information, these federal and stgti®tected bat species are considered to haveotieatial to occur in



or near the Project Area. Maternity colonies of northeng-eared bathave been found at Naval
Auxiliary Landing Field Fentreg§igure2-12).

Prior tosevere population declisenorthern longeared bats were historicakpown tooccur statewide

in Virginia (VDGIF 2020d) Recent mistnetting and acoustic surveys indicaétch rates and acoustical

detections of northern longared batasstill relatively low, buthigher in theransitionareafrom the

Piedmont into the Coastal Ptaihan in the western mountaifi3e La Cruz and Ford 2018, 2020his

suggests thatoutheastern Virginia may be an increasingly important area forNatihern longeared

bats are an insectivorous species that hibernates in caves, mines, and other locations ameévspensl

the remainder of the year in forested habitétast known northern longared bat hibernacula in

Virginia are reported along the western boundary of the &f&I6IF 2020e) The speci esd r ang¢
includes most of the eastern and midstern US. and southern Canada. Due to imgdobm the fungal

disease known as whiteose syndrom@/VNS), the species has declined by 200% in most locations

where the disease has occutrBaisincludesVirginia, where a comparison of prand postWNS

capture rates suggests significant decl{iRey/nolds et al. 2016peclines are expected to continue as

thisdiseass pr eads t hroughout t he(USEANB2016)Asa resuld, horthelme spec
long-eared bats were listed @kreatenedinder the ESA in 2015

The northern longeared bat is active throughout early spring to latg kédirch-November Brooks and
Ford 2005; Pet t,ithougtasospgect€lindiiecmdtireg papwlationsappear to maintain
some level of activity throughout the winter in southeastern Virginia and northeastern North Carolina
(Figure2-1; Grider et al. 2016; De La Cruz and Ford 2018)summer roosting locations, northern leng
eared batform maternity colonies (aggregations of females and juveniles) where females give birth to
young in midJune. These maternity colonies are moved eveld @ays by the females carrying their

pups; colonies can consist Gf3D female bats with pugMenzel et al. 2002)Juveniles are flightless

until mid-July (Carter and Feldhamer 200%)dult females and volant juveniles remain in maternity
colonies until midAugust, at which time the colonies begin to break up and bats begin migrating to their
hibernation siteéMenzel et al. 2002)Bats forage around the hibernation site and mating occurs prior to
entering hibernation in a period knoas thetall swarno (Broders and Forbes 2004, Brooks and Ford
2005) During breeding and in the samer, northern longeared bats have small home ranges (less than 25
ac [10 ka; Silvisetetal. 2016in Dowling et al. 2017and migratoy movements can be up to 170 mi

(275 km;Griffin 1945in Dowling et al. 2017)
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Figure2-1. Relative activity of northern leagred bats\lyotis septentrionalisluring winter in southeastern
Virginia, 20182018 (Figure 12 in De La Cruz et al. 2018).

The Indiana batvas originally listed ain danger of extinction under the Endangered Species
Preservation Act of 1966, is currently listeceaslangeredinder the Endangered Species Act of 1973
(U.S. Fish and Wildlife Service 2008nd is an International Union for the Conservation of Nature
(IUCN) redisted speciegArroyo-Cabrales and Ospir@arces 2016)Iindiana bats are primarily found in
eastern and Midwestern paofsthe U.S., with the range extending into some southern §fdtegmartin
et al. 2013) After modest population growth through the A21000s, particularly in the Northeast, over
40,000 bats have been lost to whitese syndrome, with over ~95% offpoations expected to decline
below extirpation thresholds in the next 50 ygairsogmartin et al. 2013)'he summer range of Indiana
bats in the state is also likely minimal outside the western portion of the state, although a maternity
colony was reently discovered in Caroline Cour(gpprox. 110 mi. [177 km] from the Project Arga)
which isa first record in the Virginia coastal plgigt. Germain et al. 2017)n addition recent acoustic
studies and mistetting efforts in southeastern Virginia have identified apparentrgpead activity @
Indiana bats in the coastal pld®ilvis et al. 2017; De La Cruz and Ford 2018)

The Indianaat istypically active throughout early sing to late fal] though suspected ndnbernating
populations appear to maintain some level of activity throughout the winter in southeastern Virginia and
northeastermNorth Carolina Figure2-2; De La Cruz and Ford 2018ndiana bats begin to emerge from
winter hibernacul@n caves and mines in early April and migrate to their summer breedind lduetes

and Murray 2002)During the summer, female Indiana bats form maternity colooi@poseaf 20 100
individuals, primarily roosting under exfoliaty bark on trees or dead snags, and less commonly in cracks
and crevicegTimpone et al. 2010; Carter and Feldhamer 2005; Foster and Kurta D@2@) snags are

most commonly used for dayosts, though use of live trees with exfoliating bark (particularly shagbark
hickory [Carya ovatd) has been document@dumphreyet al.1977) Maternity roosts in the core



breeding range have included several hardwood species (e.d-rashiisspp.], oak Quercusspp.],
sweetgum Liquidambarspp.];Carter and Feldhamer 200B)hile maternity roosts documented in the
southeastern U.S. have been found commonly in conifer Beagake et al.2003) The first documented
maternity colony in the coastalain of Virginia was found in a loblolly pind>{nus taedaSt. Germain et
al. 2017) Indiana bat maternity colonies commounkeone or more primary roosts, with a series of
alternate roosts that may be used less frequently by fewer bats during mefgmmer weather
(Humphreyet al.1977) to access certain foraging grounds, or as a precaution against damage or loss of
primary roost treefKurta and Murray 2002; Carter and Feldhamer 2005; Sitas. 2014) Foraging
activity has been linked to riparian areas and forest ddgebowski et al. 2014; Menzel et al. 2D0&s
well as forested areas with high canopy cqW@omacket al.2013) with relative plasticity in foraging
range size based on oesce availability.
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Figure2-2 Relative activity of Indiana ba#y(tis sodalisduring winter in southeastern Virginia, 820173
(Figure 15in De IGauz et al. 2018).
2.2 Methods

The impact assessment was conducted using a welightidence approach by evaluatifaj the

likelihood bas will occur in the ProjedArea (i.e., exposure), arfd) the known vulnerability of bats to
collisions withOnshoreard Offshore Project Componeni&he likely presence of bat species was
categorized based on criteria presented balsimg the best available data and information on
geographic range and habitat requireménable 22). Literature was used to determine vulnerability for
each species or groupased on behavior, habitat requirements, seasonality of use, and known impacts
associated with construction, operatiand decommissioning of proposed Project infrastructure.



Table2-2. Exposure categoriesd definition
| Exposure category Exposure definition ‘

Minimal Notlikely to be present, and littleto no evidence of use ofthe offshore/onshore environment
for breeding, or wintering, and minor predicted use during migration.

Low Little evidence of the use of the offshore/onshore environment and a low proportion of the
population exposed.

Medium Moderate evidence of the use of the offshore/onshore environment and a moderate
proportion ofthe populationis exposed.

Hiah Strong evidence ofthe use of the offshore/onshore environment, the environmentis primary

9 habitat, and a high proportion ofthe population is exposed.

2.2.1  Data sources
2.2.1.1 Northern longeared bat surveys and radio telemetgar and within the Project Area

Tetra Tech, Inc. (Tetra Tech) was contradigdhe U.S. Navyo conduct mishetting and radigracking
surveys for the federallyhreatenedhorthern longeared bat at Naval Support Activity Hampton Roads
Northwest Annex (NSAHR Northwest Annex or Insttitha), Naval Air Station Oceana, Naval Air
Station Oceana Dam Neck Annex, and Naval Auxiliary Landing Field Femrgggjinia and North
Carolinabetween 2014 and 20{%etra Tech 20164, b, c, 201®orthern longeared bats, especially
lactating females, were targeted for ratliacking to locate maternity roosts and to characterize roost
choices, bubther rarethreatened, anehdangeredbats werelsofitted with radio transmitters
maximize the number of transmitters deployed. If roosts were found, emergence counts were performed
toidentify the presence of maternity colonidshome range or knowhabitat analysis was created from
the compilation of capture sites and multiple roost sites to document the areas of the Instiiédaos
beingusedby northern longeared bats. At some Installationat betectas were deployed nearist-net
sites during eaclsurvey nighto inform siting and to survey for species more easily detected through
acoustics than capturéhe information in thesgudiesprovides additional information about bat
distributions i the viénity of the onshore Project Argéa support the COP.

2.2.1.2  Acoustic Surveys Conducted by Tetra Tech

Eightdifferentgeophysical and geotechnical survegsels were equipped withitdl spectrum Wildlife
Acoustics SMbat detector andatal of 592bat passes were recorded in the Offshore Project Area
acrossapproximatelyd11detectornights from April2020to May 2021 (Table2-3). Therecordedpasses
were from thesilver-haired batl(asionycteris noctivagahpseastern red bakL&siurus borealigSeminole

bat (Lasiurus seminolyshoary batl(asiurus cinereus unidentified high frequency speciesd

unidentified low frequency species. Eastern red bats and Seminole bats are included in a single group
because their echolocation calls are indistinguishable from each other during manual vetting, however
eastermmed bats are more common both onshore and offshore. All bat species confirmed were from
migratory tree bats, but some cave species may be present in the unidentified high and low frequency
groups for bat passes that twe lowquality to distinguishhespecies(see Appendix €2). During the

survey periogeight bats were visually observed roosting on survey vessels during the day and night or
flying aroundthem during the dayHoary bat, eastern red bat, and sHiaired bat were all observieas

were two that could not be identifie®ix bats were observed in the fall of 2020 and two eastern red bats
in the spring of 20210f these visual observationsur were observed while in the Lease Area, one
offshore, one while docked in Norfolk, and two werenmkn(see Appendix €2 for more details)



Table2-3. Summary afurvey effortand bat activitpmacoustic detectors deployed aboard research vessels in
the Lease Are2022021(see Appendix-Q).

Activity

Total Bat Rates: Bat
Passes Passes/
Detector Vessel Survey Dates Dgtector- During a Detector- il 6T
Nights a/ ) Passes d/
Detector- Night
Night b/ (Standard
Error) c/
Terrasond 04/14/2020-
CVOW-1 | sara Bordelon | 12/13/2020 3 3 1.00 (0.54) 170
Alpine Ocean 5/13/2020-
CVOW-2 Shearwater 7/23/2020 0 0 0.00 (0) 0
Terrasond 4/21/2020-
CVOW-3 Marcelle 12/18/2020 28 0 0.00 (0) 34
Geoquip 6/3/2020-
CVOWwW-4 Speer 213012020 34 12 0.35 (0.35) 12
Geoquip Dina 6/22/2020-
CVOW-5 Polaris 10/1/2020 59 324 5.49 (2.54) 324
Geoquip 6/26/2020-
cvow-6 Saentis 8/31/2020 10 0 0.00 (0) 0
Terrasond
CVOW-7 Kommandor 8/28/2020- 21 9 0.43 (0.30) 28
lona 11/30/2020
Alpine Ocean 9/16/2020-
CVOW-8 | \iinerva 11/13/2020 0 0 0.00 (0) 0
Geoquip Dina 11/13/2020-
CVOW-9 Polaris 5/13/2021 111 1 0.01 (0.01) 2
Geoquip 11/13/2020-
CVOW-10 Speer 3/12/2021 41 2 0.05 (0.05) 2
Geoquip 3/20/2021-
CVOw-11 Saentis 5/15/2021 34 19 0.56 (0.39) 20
Overall 411 440 1.07 (0.39) 592
a/ Detector nights include nights in which the vessel was within the Lease Area at both sunset and sunrise.
b/ Incudes bat passes recorded during nights fulfilling detector-night definition above.
c/ Activity rates include only bat passes recorded during nights fulfiling detector-nightdefinition above.
dl ncudes all bat passes recorded in the Lease Area regardl]I

2.2.1.3  Coastal Virginia Offshore Wind Pilot ProjeBtost Construction Monitoring

Postconstruction monitoring at the recently constructed CVOW Pilot Project {®C&7)has
commencdin 2021, and results from these efforts will be incorporated into this report when they become
available.

2.2.1.4  Offshore Obswations of Eastern Red Bats (Lasiurus borealis) in the-Mildntic United
States Using Multiple Survey Methods

Aerial and boabased surveys of wildlife in thraid-Atlantic region, conducted as part of the Mid
Atlantic baselinesurveys Eigure2-3; Williams et al. 2015)detected a possibheigration event of

10



eastern red bats in September 2(Hatch et al. 2013)Eleven bats were observed between 10.8L69
km) and 25.9 m(41.8 k) east of New Jersey. The information in this study provides additional
information about bat distributions in the vicinity of the Lease Area to support the COP.
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Figure2-3. Seasonal survey efforttae MidAtlantic BaselinelBveys
2.2.15

Offshore Activity of Bats along the Mistlantic Coast

The University of Maryland Center for Environmental Science conducted shipboard bat surveys using
Anabat Il detectorfom March-October 2009Sjollema et al. 2014)The goal of this project was to study
theoffshore occurrence of bats along the Delmarva Peninsula. Acoustic mondbhats off the

Atlantic coast (from Massachusetts to North Carolina) was conducted for 86 nights from March 2009 to
August 2010 in spring (Mareheginning of June) and fall (Augiui€2ctober) They recorded 16B6at
detections over 898 hours of recording time. Maximum detection distance from shore was(23.8 mi
km) and mean distance was 5.2(&i4 km). The information in this study is sufficient in spatial and

temporal extent to describe the existing condisiof bat distribution in the vicinity of the Lease Area to
support the COP.

11



2.2.1.6  Autumn Coastal Bat Migration Relative to Atmospheric Conditions: Implications for Wind
Energy Development

Acoustic monitoring for bats was completed along the Atlautést ofsouthern New England during fall
(range Augusctober) 20102012(Smith and McWilliams 2016 During 775 detector night47,611

bat detections were recorded. The most commonly identified calls belonggsteon red bats and silver
haired bats. Bat activity varied with regional wind conditions, indicative of cold framisvas strongly
associated with various aspects of temperature.

2.3 Results
2.3.1 Offshore

This section discusses the species of bats thabeexposed to constructionperation, and
decommissioning of th@ffshore Project Componenikhe Lease Area covers approximately 112,799
aaes(ac; 45,65&a) and is approximately 27 statuteesi{mi; 23.5 nm, 43.5 khoff the Virginia Beach
coastline.The OffshoreProject @mponents, including the WT@sd up tahreeOff shore Substatian
will be primarily located in federal waters within the Lease Area, while the Offshore Export Cable
Corridor will traverse both federal andit territorial waters of Virginito theshore, but the cablese
located on/within the seafloor and therefare not expected to be an impact producing factor for bats
consistent witlthe Supplemental EIS for the Vineyard Wind 1 (VW1 SEIS) offshonelioject which
did not consider new cable laying as a hazard to(B&&M 2020b)

2.3.1.1 Exposure

While there isuncertainty on the specific movements of bats offsiroxérginia, bats have been

documented in the marine environment in the Y&@ady and Olson 2006; Cryan and Bro2007;
Johnsoretal.2 0 1 1 ; Hat ch et al . 201 3; Dowl i ng anad O6Del |
in Europe(Boshamer and Bekker 2008; Ahlénal.2009; Lagervelet al.2015; Lagerveld et al. 2020)

Bats have been observed to temporarily roost on structures on nearshoregslands ligpthouses

(Dowling et al. 2017)and there is evidence of bats, particularly eastern red bats, migrating offshore in the
Atlantic (Hatch et al. 2013)n the midAtlantic, only the silverhaired bat, eastern red bat, and hoary bat

are considered to possibly migrate or forage in Wind Energy Areas in the (B@&M 201D; BOEM

2020. In a mid-Atlantic bat acoustic study conducted during the spring and fall of 2009 and 2010 (86
nights), the maximum distance that bassevdetected from shore was 13.6(#1i.9 kn) and the maa

distance was 5.2 mi (8.4 kr8jollema et al. 2014)n thesameacoustic study78% of all bat detections
offshore wereeastern red bats (166 bat detections during®®&toring hours)and bat activity

decreased as wind increag&gbllema et al. 2014)n addition, eastern red bats were detected @[3 {®

mi (44 km)offshore by high resolution video aerial surveys in the-Atidntic (Hatch et al. 2013)

Acoustic bat detectors deployed aboard research vessels at seatlatexidat activityp to 80 mi (130

km) from shorgStantec 2016)

Several studiesutside of Virginiehave also highlighted the relationship between ti@atity and weather
conditions which may represent how bats behave offshore in theAtihtic. In general, bat activity has

been found to occur primarily during nights with warmer temperatures and low wind Hpieeltisr

2004; Reynolds 2006; Cryan et al. 2014; Gorretext.2020; Stantec 2016 mith and McWilliams
(2016)developed predictivenodels of regional nightly bat activity using continuous acoustic monitoring

at several locations in coastal Rhode Island. Bat activity was found to steadily decrease with decreasing
temperatures, and departures from seasonally normal temperaturesngtyéalsibited bat activity later

in the season (September through October). Although Smith and McWilliams (2016) found no association
with wind speed and activity of migratory bats (primaeéstermedbatsand silverhaired bats), they
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demonstratdas t r ong r el ati onshi p thatcombinéswnd speedsando f i t , 0 a
directions that would likely indudavorable conditions focoastal flight paths.

During the 2022021 offshoreacoustic survey, 411 detectoights were sampled within theéfGhore

Project Area from April 14, 2020 to May 15, 2021 and showed no presence of federally listed species
(Appendix O2). A total of 592 bat passes were recorded in the Offshore Project Area, with a mean of

1.07 bat passes per detector night. Specigmi®ffshore Project Area included only long distance

migratory tree bats: eastern red bat/Seminole bat (0.36 bat passes per detector nigitajrat/bat

(0.12 bat passes per detector night), and hoary bat (0.01 bat passes per detector nigtyh. tAkhou

acoustic signatures of eastern red bat cannot be distinguished from Seminole bat, the activity documented
in this survey |ikely represents eastern red bat
commonly documented offshore (Hatetal. 2013, Dowling et al. 2017, VDWR 2021).

Bat passes were recorded at low levels in the spring and summer, and higher levels during the fall
migratory period (85 percent, August 15 through November; Appen@ix Bat passes were distributed
across th Offshore Project Area and although concentrations of passes occur, they often represent single
nights with multiple bat passes and not repeated use of the same area over many nights. Twelve (12)
groups of over ten continuously recorded bat passes ifidlat passes or 69 percent of all bat basses
recorded in the Offshore Project Area. This suggests a small number of individual bats contributing large
amounts of bat activity. Bats were documented day and night roosting on the vessels within the Offshore
Project Area.

In land-based surveys, bat activity levels are known to be affected by temperature and wind speed.
Temperature is generally positively correlated with bat activity (Arnett et al. 2007; Wolbert et al. 2014)
and high wind speed negatively calated with bat activity (Arnett et al. 2007). However, this study did
not find any significant correlation between temperature or wind speed and bat activity, which could be
due to the different conditions recorded at the offshore weather buoy anded¢gbiEocations within the
Lease Area, or simply that bat activity was unaffected by temperature or wind speed near the vessels
(Appendix O2). There was a significant correlation between bat activity and hour of the night with a
pulse of activity betweeeight and ten in the evening and again between two and six in the morning.

The findings from this study are consistent with our current understanding of bat activity offshore and
demonstrate low levels of bat activity (Z.08at passes per detector night) within the area proposed for
development and concentrated during the fall migration period (Appeng)x Ebr comparison, activity
rates in onshore preonstruction wind farm surveys averaged 1.89 bat passes per detgbtavith a

range of 0.53 to 6.27 bat passes per detector night (Solick et al. 2020).

Cavehibernating batsCavehibernating bats Virginia hibernate regionally in caves, mines, and other
structuresand feed primarily on insects in terrestrial and frestier habitats. These species generally
exhibit lower activity in the offshore environment than the migratory tred 8gilema et al. 2014 with
movements primarily during the fglPeterson et al. 2014, Stantec 2016Jlividuals oftheMyotisgenus
are capable of, and may make, long distance offshore f(i§taatec 2016)ut it is uncommoin the
mid-Atlantic. In a midAtlantic study the maximum distanddyotisbats were detected offshore was 7.2
mi (11.5 km Sjollemaet al.2014) As shown by these studies, the use of coastline as a migratory
pathway by cawibernating bats is likely limited to the fall magion period. Furthermoracoustic
studies generally indicate lower use of the offshore environment byhilaeating bats (as compared to
treeroosting specieBOEM 2020¢ and cavehibernating bats do not regularly feed on insects over the
oceanResults from the CVOW Commercial Project offshore bat acoustic survépérand 202lid
notdocumeniMyotisspecies in the Offshore Project Aiaat any point during the survéyigure2-4).

All identifiedbat species wemigratory tree bats, but some cavibernating species may be present in
the unidentifiechigh and low frequency groups for bat passes that are not high enough quality to
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distinguish speciefsee Appendix €). For these reasons, exposure to the Lease Area is considered
minimal to lowfor cavehibernating bats in general

There remains uncertainiyhether northern lorgared bats and Indiana bats traxféhore snce
research on the movements of these bats in the marine environment is lintliegiviére to migrate
over water, mov@ents would likely be in close proximity to the mainlaBdsed on available data
collected during surveys and from the literatuietimern longeared batand Indiana batsre not
expected in the Lease Ardmcause they were not detected in the acosisticeys and, like other cave
hibernating bats, they do not regularly use the offshore environment for foraging or mi@s&xtig
2020¢ BOEM 2019; Dowling et al. 2037Given that there is little evidence of use of the offshore
environment by northern lorgared bater Indiana batsexposure is expected to iménimal.

Migratory tree batsTree batgenerallymigrateto southwestern and southern parts of the U.S., including

coastal regionsptoverwinter(Cryan 2003; Cryaet al.2014) and have been documented in the offshore
environmen{Hatch et al. 2013)Eastern red bats were detectethiea md-Atlantic up to 25.9 mi (41.8

km) offshore by high resolution video aerial survégatch et al. 2013)The bat®bserved in the Hatch

et al. (2013) studyere all observed in September to the north of the WE gheftoasof Delaware and

Maryland as shown ifrigure2-5,East er n red bats have been detected
late in the fall, and one bat was tracked as far south as Mar@anding et al. 2017)This particular bat
madeasinglmi ght jump from Mar t ha &straightlinegoyraeyaf t o Cape N
approximately 280 mi (450 km) that could possibly have taken the bat up to 62 mi (100 km) from shore,

if it traveled in a direct patiThese results are supported by historical observations of eastebats

offshore as wellas acoustic and survey resylitiatch et al. 2013; Peterson et al. 2014; Sjollema et al.

2014) Acoustic surveys conducted within the Lease Area positively identified only migratory tree bat

species, including eastern red bats, hoary bats, and-kiwed batsTree batsi@ most likely to pass

through the Lease Area during the migration period (late summer/earlptaltheir use of the Lease

Area woul d f{BOEM 2012yFutthermoreain taedVW1 SEIS, BOEM determined that tree

bats offshor e wasydowiasllingtedpe cs erdi ng@ dred Af al | mi gr at i
very specific conditions (BOEKVED2Db) Sincapatmavemenid hi gh t
offshore is generally limited to fall migration, spatiotemporal exposure is expectetbt. be
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2.3.1.2 Impacts
2.3.1.2.1 Impact Producing Factors

Offshore,the primary hazardsats may be exposeddceconstruction and maintenance vessels\aimdl
turbines. Except for vessel activities during constructionQtishore Export Cable Rouig not

considered a hazard for b&BOEM 2020b)and therefore no impact analysis was conducted. For the
analysis belowthe full range of turbine sizes that may be used by the Project are considered and it is also
assumed that foundation type will reignificantly change the hazards during construction

2.3.1.2.2 Construction and Installation

Bats may be attracted to the offshore construction areas, including lighted, \asstdety B2 moving
throughout the Offshore Project ComponeBiats at onshore wind féities have been documented
showing higher attraction and more frequent approaches to turbines when the blades are not spinning
(Cryan et al. 2014a¥o0 attraction may be stronger during the caresion period prior tmperation of
turbines. Howeverstationary objects are not generally considered a collision risk fofBfaEsM 2014)

due totheir use of echolocatigidohnson et al. 2004; Hoet al.2008)and as such, individual bats are
unlikely to collide with construction equipment or offshore facility structures during construg@d M
determined that noise from pitiriving is shortterm, temporary, and highly localized; is not expected to
cause direct impacts (i.e., hearing loss); and, while bats may avoid offshore construction areas, indirect
effects (and direct effects) are egpel to be negligibleBOEM 2020b) Furthermore, exposure to
construction and installation infrastructure is tengpgiso population level impacts are unlikely.

2.3.1.2.3 Operation and Maintenance

During migration bats may be attracted to tBéfshore Project Componertig lighted maintenance

vessels, turbinegand substations. The primary potential impact of the operational component of the
Project to bats is mortality or injury resultingin collision with WTGsand based on collision

mortalities documented at terrestrial wind faraisbats with potentiaio occur within the Lease Area are
vulnerable to collisionBarotrauma from extreme pressure changes near rotating turbine blades has also
been hypothesized as a contributor to bat mortality at terrestrial wind(fBamisvald et al. 2008)

though more recent studies hauggested collisions likely account for most mortaliflesvson et al.

2020) At terrestrial wind fams in the U.S., bat mortality has been documef@egan and Barclay 2009,
Hayes 2013, Small wood 2013, Ma rptedominaatiympacting 201 7,
migratory treeroosting batg¢Kunz et al. 2007)The highest proportion of bédtalities tends to occur in

late summer and early fglCryan 2@ 8 , ML nt o i,&ndsdme siudies su@dex that population
level effects could result without proper fatality reduction meagéinesk et al. 2017, EPRI 2020)n

Europe, there is some evidence to suggest that bats forage over the surface of thediceaease their
altitudewhen foraging around obstacles (ileghthouses and wind turbineshlénet al.2009) In

addition to foraging behavior, fatality risk in the offshore environment may also be influenced by flight
heightduring migration. Bats migrating over the Baltic Sea have been observed frequently flying below
33 ft (10 nt Ahlén et al. 2009and bats observed during sthpsed srveys in the North Sea flew at

heights betweeh6i 66 ft (51 20 nt Lagerveld et al. 2014Brabantet al.(2018)reported that offshore
acoustic bat activity recorded at nacelle height is significantly lassathlower heights, though high

altitude flight offshore (particularly during migration) has been reported in the easgriHdtch et al.

2013) and is likely a common occurrence elsewlieti@épop and Hill 2016)Fatality risk to offshore

wind infrastructure may also be influenced by exploratory behavior around Y}AhGEn et. al.2009),
attraction to red aviation lightingy/oigt et al.2018) and daytime roosting opportunsi@g.agerveld et al.
2017)
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Several studies have investigated theacts of different lighting methods on attraction and avoidance
behaviors in bats. Red aviation lights on top of WTG towers have been considered to be a potential source
of interest to batéVoigt et al.2018) however, studies have shown that mortality at{aased towers

with aviation lights is similar to or even less than mortality at towers without aviation (Ayitstt et al.

2008, Bennett and Hale 2018ennett and Hale (2014¢ported higher red bat fatalities at unlit WTGs in
comparison with those lit with red aviation lights. Bats may also be attracted to maaictesessels

servicing WTGs and Offshore Substation{®rticularly if insets are drawn to the lights of the vessels.

Bats are not expected to regularly forage in the Lease Area but may be present during niBo&idn
2012 BOEM 202Q. As discussed abové)e exposure of cav@ibernating bats to the Lease Area is
expected to be minimal to lokecause they are rarely encountered offshndewould only occur on rare
occasions during migration. Therefore, population level impacts to cave hibernating bats are unlikely
duringoffshoreoperations of the Projedturthermore, th®ffshoreProjectComponentareexpected to
pose little to no teisk toindividual northern longeared batand Indiana bat because these spexuies
highly unlikely to forage or migrate offshore

Migratory tree bats have the potential to pass through the Lease Area, but overdlhasrhat of bats
are expected in the Lease A&OEM 2020Db) given its distance from sho(BOEM 2012) While there
is evidence of bats visiting wind turbines close to shordg 23mi[4i 7 km]) in the Baltic Sea (enclosed
by land Ahlénet al.2009; Rydell and Wickman 201&hd bats are demonstrated to be vulnerspl
collisions,bats entering the Leaseéaare expected to occur in low numbémrdative to the population),
whichwould be primarilyduring late summer/fall migration. Therefore, populaiievel impacts are
unlikely. In a different region, thiBnding is consistent with thBupplementaEnvironmental Impact
Statement developed IBOEM for the Vineyard Wind 1 project, which found that thiect and indirect
impacts of the projesto u | d b e tédmirQ(BOEMI2020bk

2.3.1.2.4 Decommissioning

In general, dcommissioning activitiesre expected teesemble construction activities and will involve
removal of some portionsr all, of the lPoject infrastructureThus, he potential impadb batsfrom
decommissionings expected to be equal to or less than impacts from construction. For these reasons,
decommissioning of the offshore portion of the Project is unlikely to impact populations of bats
species

2.3.2 Onshore

This section discusses the sjgs of bats that may be exposed to construction and operation of the
OnshoreProjectComponentswhich includeheCable Landing LocatigrOnshore Export Cable

Switching Statios, InterconnectiorCables, andOnshore Substatigisee Onshore bird section for further
details) TheOnshore Project Arda located within the heavily developed cities of Virginia Beach and
Chesapeake, characterized by dense residential and commercial developments, forested wetlands, major
watercourseand associated floodplains, the Intracoastal Waterway, agricultural fields, milifaidair
facilities, sports complexes, and golf coursasshoreProjectComponents are discussed below.

1 CableLanding LocationThe Offshore Export Cable will transition to shore usiegchless
installationand will terminate inthe Proposed Parking Latest of Firing Range at SMRycated
east of Regulus Avenue and north of Rifle Range Rbaylire2-6). Theproposegarking lot
doesnot provide important habitat for any bat species.

1 OnshoreExport CableRoute Cable Landing Location t6ommon Locatiomorthof Harpes
Road(Figure2-7):



The Onshore KportCable will be buried within thpreviously disturbed areéSee Onshore

Birds section), and construction will largely avoid cutting trees or disturbing vegetation.é¢n som
areas, individual trees or vegetation immediately adjacent Orkkore Export Cable Route
Corridormay need to be removed.

The Onshore Export CabRoutepasgsthrough several habitat types, including open water,
developed, forested, shrub/scrub, agricultural field, and wet{&®a Onshore Birds secticamd
includes areas that have been identified as having general to very high ecologiciaadtie.
trees ad nighttime foraging locations of ndisted species (e.g., tricolored bat, southeastern
Myotig) have been identified in the forested areas bordering Birdneck(Retrd Tech 2019)
Tri-colored bats are statisted asEndangeredn Virginia, thus making these areas of added
importance for this specieBat mistnetting efforts in the vicinity othis route(within 0.5 mi [0.8
km]), particularly along Birdneck Road and withive SMRhave not reported captures of any
federally listed species. Acoustic analysis in this same(aréiain 0.5 mi [0.8 km] of Onshore
Export Cable Routd)ad no confirmed northern loreared bat calldVhile 16 passes were
classified as Indiana bat by acoastinalysis software, presence was not confirmed during manual
vetting(Tetra Tech 2019)The calls of Indiana bat®d little brown bats are nearly
indistinguishableandrecent studies have suggested the presence of coastal populations in
Virginia (St. Gernain et al. 2017, De La Cruz and Ford 2018, 20&fthe absence dhe
Indiana batannot be assumed.

Switching Station Alternative$hestation would beonstructed taollect power antransition

from underground transmission line to overhead transmission line, and would be &iteted
northof Harpers Roadn Navy propertyInterconnection Cable Routalternatives 1 through]5

or northof Princess Anne Roddlternative §; Figure2-9). The parcedconsist of a mix of
forested, woody wetlands, developed areas, and agricultural fiel&wikehingStation
operational footprint is anticipated to @enaximum ofpproximately\26.3 ac (10.6 ha)orthof
Harpers Roadr 22.3 ac (9D ha) north of Pncess Anne Roadepending on which alteative is
selectedincluding any associated stormwater facilities, parking areaslretd-larpers

Switching Station is expected to be constructed within part of an existing golf course on Navy
property, resulting in minimal vegeian clearing. The Chicory Switching Station is located in an
area of mixed forest and vegetation clearing will be required.

InterconnectiorCableRouteAlternatives InterconnectiorCableRouteAlternativesrun from the
Common Locatiomorthof Harpers Roatb Fentress Substatiomhere are currently six
dternatives under consideratiofigure2-8): five overheadand one hybrid (a combination of
overhead and underground@he underground section of the hybrid raalternatives co-located

with existing roadways and overfieansmission lines are primarily-tocated with either
roadways or existing transmission corridors to varying degrees (See Onshore Birds Séwtion).
InterconnectiorCable Rutes pass througieveral habitat types, including open water,

developed, forgted, shrub/scrub, agricultural field, and wetland Seghore Birds section).

There are three broad portions of theerconnectiorCableRouteAlternatives. The first portion

is from theCommon Locatiomorthof Harpers Roadp to the forested and wetland habitat
adjacent to the North Landing River, which primarily passes through a mix of urban developed
areas and agricultural land. The second portion passes through a relatively undisturbed area of
mixed forest, wetlands, amtverine habitat associated with the North Landing River (i.e., Gum
Swamp) and is assessed to have Avery higho
mix of agricultural lancgandwetlands adjacent to a canal. While each of the sections roaigler
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roosting and/or foraging habitat for bats, the central portion around the North Landing River
likely provides the greatest amount of highality habitat.

Onshore SubstatioThereis oneOnshore 8bstation site associated with the Project Area. The
InterconnectiorCableRouteAlternativeswill terminate at thé&-entresSubstation. The Fentress

parcel consists ofreexisting substation and surrounding forest habiajure 211). Proposed
construction activities include the expansion of the existing substation footprint from
approximately 12 aes(4.9 ha) to an additional 13ras(5.3 ha), for a total of approxinmely 25

aaes(10 ha).Limited tree cutting may be required in the area adjacent to the substation. The
forestis in an area that is bordered by agricultural areas, urban development and roads, and could
provide limited roosting and/or foraging habitat.
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2.3.21 Exposure

All bat species present in Virginia are nocturnal insectivores. Preferred foraging habitats vary among
species. Foraging habitat selected may be linked to flightemalocation capabilities, as well as

preferred diet(Norberg and Rayner 198 Small, maneuverable spegiltse northern longeared bats

and little brown batscan forage in cluttered conditigrssich as the forest understory or small forest gaps.
Larger, fasteiflying bats, such as hoary bats, often forage above the farespy or in forest gaps

(Taylor 2006) Some species, such as little brown bats andotdred bats, regularly forage over water
sourcesSeveral bat speciege also known to use waterways as foraging areas, as well as travel corridors
(Barbour and Davis 1969, Brooks and Ford 2005)

Forested habitats, such as areas adjacent to the potential onshore cable routes, can providaddmsting
foragingareas for both migratgrand normigratory species. All bat species present in Virginia
(migratory and normigratory) are known taseforested areas of varying types during summer for
roosting and foraging. Some of these species roost solely in the foliage of trees, whilsaldotidead

and dying trees where they roastderpeeling bark or inside crevices. Some species may select forest
interior sites, while others prefer edge habi{Barbour and Davis 1969; Silvet al.2016)

Caves and mines provide key habitatdon-migratory bats. These locations serve as winter hibernacula,
fall swarm locations, and summer roosting locations for some individuals. Four main factors are
understood to determine whether a cave or mine is suitable for use as a hibernaculum:daf level
disturbance; suitable temperature; humidity; and air{louttle and Taylor 1998While the nearest

known hibernacula occur far from the Project Area alongveéesterrandnorthwesterrmorders of the

state, maternity roosts and active detections (mist net captures and acoustic recordings) have been
reported for northern longared bats in areas around Virginia Beach, with the nearest reported maternity
roosts located adjacent to the Fess Air Field and in close proximityithin 1,000 ft[305 m]}o some
proposed Interconnaon CableRouteAlternatives (Figure2-12). In addition, recent acoustic studies

have documented yeaound use by both northern lomgred bats and Indiana bats in nearby areas (e.g.,
Great Disnal Swamp NWR and Princess AWWMA; Figure2-1, Figure2-2), suggestinghe presence of
non-hibernating overwintering populations, and highlighting the coastal plain as a potentially important
refuge for several bat species affected by WN&La Cruz and Ford 2018, 2020)o capturesand only

one confirmed acoustic deteatiocof northern longeared bat were reportadd no captures or acoustic
detections of Indiana bat were reportiedling surveys at NAS Oceana Dam Neck Annex, located

the Onshore Project Aréavithin approximatsy 2 mi [3.2 km] of Cable Landing Location and Onshore
Export Cable Routg)Tetra Tech 2016a, 2019)

Overall, both cawibernating and migratory tree bats may oagithin orin the vicinity of theOnshore
ProjectArea TheCable Landing Locatiois unlikely to provide bat habitat artdis species aranlikely
to use the urbanized, developed areas witigronshore portions of the Project Arééhile bats may be
present in habitat adjacent to the Onshore Export Gaalée, exposure is consideneinimal to low,
because the route is primarily-tmcated with existing development are@sveloped areasaunlikely
to provide high quality foraging or roosting habifabuting through existindisturbed areas will also
lessen the amount of clearing or habitat disturbafeelnterconnectiorCable Routé\lternatives have
the potential to provide core halijtas they vary in their degree of-tmcation within existing disturbed
areas (e.g., roads, transmission corridors) and pass through several areas designated as high or very high
ecological value. For these reasons, bat exposunéei@wonnectiorCable Rotesis consideredo be
mediumto high. At the potential Switching Station locatioingte is some likelihood thhatscoulduse
the treed areas for foraging and roosting @peh field areas for foraging during the bat active period
(generally April to @tober) as well as potentially during the winter if rbiibernating populations
persist in this ared’herefore, exposure to tiavitching Station Alternativas consideredbow to
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medium Exposure to th®nshore 8bstation is considerddw, because it is primarily located in existing
disturbed areas.
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2.3.2.2 Potential Impacts
2.3.2.2.1 Impact Producing Factors

Onshore, the pmary hazard is temporary and/or permanent habitat modification (e.g., tree clearing,
vegetation clearing, and soil disturbance) during construction. During operation, maintenance activities
have the potential to cause temporary habitat modification ¢eayind disturbance), but disturbance

would generally be similar to or keshan the construction of the Onshore Expahl€ (e.g., impact

smaller areafor short durations)As stationary objects are not generally considered a collision risk for
bats(BOEM 2014)due totheir use of echolocatididohnson et al. 2004; Hoat al.2008), overhead
transmission lines are generally not considered a hazard for batsofblusre operatiagnarenot

expected to have any specific loteym hazards.

2.3.2.2.2 Construction and Installation

Habitat Modification

Cable Landing LocatiorOverall, coastal disturbae during construction will be temporary and there
will be little to nodirect disturbance of the beach or dunes an@€tide Landing Locatiois in a
proposedarking lot. TheCable Landing Locatiois hot expected to provide quality roosting or foraging
habitat for bats and impacts to bat hakaraunlikely.

OnshoreExportCableRouteCorridor: Overall, habitat lossom the Onshore Export CatfRoute
Corridorwill be limited because the cable wiletburied withinpreviously disturbed are&s limit
disturbance to habitatndividual trees need to be removadimited quantitiesand speciespecific time
of year cutting restrictions will be followeaflnecessary pending coordination/consultation with federal
and state agenci¢see Mitigation and Monitoring sectian)

InterconnectiorCableRouteCorridors. TheOnshordnterconnectiorCableRouteCorridor Alternative
pass through a variety of habitgpes with 341 69% of the routepassing through freshwater wetlands.
The portion of the routes that pass through the forested and wetland areas associated with the North
Landing River likely provide quality roosting and/or foraging habitat for. bédbitat loss and co
occurrence withxasting linear infrastructure varies among the propdséeztconnectiorCableRoute
Corridor Alternatives (See Onshore Birds sectiptijough kss than @6 of theRoutes2-5 are celocated
with existing linear development such as roadstesmsmission lineverall, impacts to bat habitat
during construction are expected because nortloerg eared bat maternity roosts have been documented
immediately adjacent to the roufggthin 1,000 ft [305 m])there have been acoustic detections of
Indianabats in the regiofil2-14 mi [1922 km] from the Cable Landing Location and Fentress
Substation)and bat activity has been documented throughout theQearto these potential impacts,
monitoring and mitigation during all seasons may be reqygee Mitigation and Monitoring section).

Switching Station Alternativesid Onshor&ubstationThe Switching Statiorparcelat Harpers Road
(InterconnectiorCableRoute Alternatives 1 through &locaiedadjacent to areadentified has having

high ecological valueandthestationwould be built in asemideveloped area and part of @xistinggolf
course Since theHarpersSwitching Stations locatedadjacent tanon-disturbed areas, there is potential

for impacts to bat habitd#ttree clearing is requiregbee Mitigation and Monitoring)ltheChicory

Switching Statior{InterconnectioCableRoute Alternative His locatedn an are@entified has having

high ecological value, and would be buwiithin a forestegbarce] with potential fordisturbing bat habitat

if tree clearing is required (see Mitigation and Monitorind)e OnshoreSubstatiorParcel(Fentress)s
located in an existing developed area and is associated with fragmented habitat; therefore, depending
upon the number of treéisat need to be removed, impacts to bat habitat are unlikely.
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Temporary Disturbance: Noise and Vibration

In the VW SEIS, BOEM determikthat onshore construction noise would not cause direct effects, but
there ispotential for shorterm, temporary, lodaed indirect impactsConstruction noise could cause
limited temporary displacement, bBBOEM determind thatthese impact&ill not befbiologically
significant 0 a n d mvdymdvesto diffarénsroost impacts are not expected because bats often
change roosting locatiqisBOEM 2020b) Overall, BOEM concludes thahshore noise from offshore
wind development is not expected to impadividual fitness or populati@(BOEM 2020b) Any

displaced batare expected to return once construction activity is complbis, the potential impact to
batpopulations from noise imlikely. For the Onshore Expor&Ble Switching Stationlnterconnection
CableandOnshore 8bstation, noises not expected to be an independent hazard during construction.

Due to thei generally high mobility, batsre likely to leave construction areas durdogstruction
activities, as a resuttf disturbance from noise and equipmétwwever, since th8witching Statiosand
thelnterconnectiorCableRoutes have the potential to disturb areas where bats may be dbeseirtion
Energywill follow minimization measures and conduct the necessary field syrvegguired,to identify
the presence/absence of bat species, particularly those federally listed.

2.3.2.2.3 Operation and Maintenance

There is the potential for mto be temporarily distbed by noise during maintenance activities, but
these are expected te Bphemeral in nature, and bi#at are disturbed would likeheturn to the area
once the activities have ceas€ither maintenance activities are not likely to further modify baitata
Therefore, the potential impaaitoperation and maintenance activities to individual bats, including
northern longeared bats and Indiana bats, anddogulationverallareunlikely.

2.3.2.2.4 Decommissioning

While the specifics of decommissioning activities are not fully known at this time, impacts from
decommissioning are expected to be equal to or less than impacts from construction. The Project will use
best practices available at the time to minimize pakeffects tabats

2.4 Mitigation and Monitoring

Exposure obatpopulations toNWTGshas been minimizedly s i t i n g WiGsafshBre,mpect 0 s
WEA designated wBOEM. In addition, the Project will take the following mitigation and monitoring
measures:

Onshore

1 Since northern longared bats and Indiana bats may be presentrgead, Dominion Energy
would (1) conduct surveys (miskt),if required,and (2) develop avoidance and minimization
measurepossibly including time of year restrictiof@ending the results of sigpecific surveys)
or potential waivers of such restrictioms,coordination witrBOEM, USFWS and/DWR.

Offshore
1 Comply with Federal Aviation Administration (FAA) and United States Coast Guard (USCG)

requirements for lightingnd to the extent practicable, use lighting technology (e.g- low
intensity strobe lightdlashing red aviation lights) that minimize impacts ondpecies;
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1 Develop a robust postonstruction monitoring plan with clear goals, monitoring questions, and
methodsincludingmonitoringthat focuses on areas of uncertainty sudiehgresence offshore;

9 Install automated radio telemetry receiver station (e.g., Motus towessjenoffshore
structures; and

1 Document ay dead or injured batsundon Project vessels or infrastructure (offshore and
onshore)uring construction, operation, or decommissioningn annual report submitted to
BOEMand USFWS

2.5 Summary and Conclusions

Overall, theoffshore components of the Project ardikely to impact bapopulationsWhile some
individual cavehibernating bats may occur within the Lease Area during operation of the Project, and
will be vulnerable to collision with operating turbines, the exposure oflednernating bats (including
northern longeared batindiana batand statdisted species) to operating turbines is expected to be
minimal to low given their distance from shore. Small numbers of migratory tree bats are expected to
occur in the Lease Area during construction and operations; howeves,réasonably expected to
include low numbers of individua(BOEM 2020b)given theL e a s e distaneeafrdors she and
concentratedature of tree bat activityuring anarrow window eackear (i.e., fall migration; August to
October,BOEM 2012) Due to low exposure of bats to the Lease AreaDffghoreProject @mponents
are unlikely to have population level impacts for any species of bats. In addition, individual federal and
statelevel listed lat species are unlikely to be affected.

These findings are consistent with BOEM cumulative impacts assessment conducted for VW1, which
encompasses all offshore wind projects along the Atlantic coast of the U.S., including CvOW. BOEM
determined that the curtative impacts for all offshore wind projects, along with the inypaotiucing

factors of c¢climate change and ongoing onsdme®r e hab
of the IPFs associated with future offshore wind activities that aftslore would be expected to
appreciably contri bu(BOEM2020mv er al | i mpacts on bat s

At theCableLanding Locationpotential impacts will be minimized by usitrgnchless installatioand

by locating theCable Landing Locatiom a proposegarking lot. Along thédnshore Export &ble

Route impacts are minimized by burying the cable witpreviously disturbed areashe
InterconnectiorCable Routélternatives pass through an area of wetlands identified has having very
high ecological value and tree cutting has the potential to impact the habitat of a variety of bat species,
includingboth federly listedand state listedpecies.

The Switching Statioralternatives aralso locatecdjacent tar within area of high ecological value

and development has the potential to disturb bat roosting and/or foraging iialgiéatutting is required
theOnshoreSubstationargely avoids disturbing bat habitat because development will be primarily
confined to an existg developed are&incetheOnshore Export Cable Routgwitching Station
Alternatives andlnterconnegon Cable RuteAlternatives have the potential to impact bat habitat,
Dominion Energywill conduct field surveysif required,to identify if species of conservation concern are
present and will work witBBOEM, USFWS and/DWR to minimize potential impacts.
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3 Partlll: Birdsi Offshore

3.1 Overview of Offshore Species

A diverse range of avian species may pass through the Lease Area, including migrant landbirds (such as
raptors and songbirds)pastal birds (such as shorebirds, waterfowl, and waders), and marine birds (such
as seabirds and sea duckable3-1). A highdiversity of marine birds may use the Lease Area because it

is locatedat the southern end tie Mid-Atlantic Bight, an area of overlap betwesorthern and southern
species assemblagdhis assessmeifdllows the taxonomic order presented in the most recent checklist
produced by the North American Classification and Nomenclature Committee of the American
Ornithological SocietyChesseet al. 2019)

Table3-1. Bird species recorded offshore of Virginiain the D G&lsttic Baseline Studies higsolution
digital video aerialand bdegsed surveys, cross referenced with USFWS IPaC database
https://ecos.fws.qov/iphc. A = present in the dataset
Aerial Boat

Taxonomic Group Species

Survey Survey
Dabblers, Geese, and Swans
Brant Branta bernicla A A
Canada Goose Branta canadensis A
Green-winged Teal Anas crecca A
American Coot Fulica americana A
Bufflehead Bucephala albeola A
Common Goldeneye Bucephala clangula A
Surf Scoter Melanitta perspicillata A A
White-winged Scoter Melanitta fusca A A
Black Scoter Melanitta americana A A
Long-tailed Duck Clangula hyemalis A
Red-breasted Merganser Mergus serrator A
Horned Grebe Podiceps auritus A A
Red-necked Grebe Podiceps grisegena A
Wilson's Plover Charadrius wilsonia A
Semipalmated Plover Charadrius semipalmatus A
Whimbrel Numenius phaeopus A
Ruddy Turnstone Arenaria interpres A
Sanderling Calidris alba A
Dunlin Calidris alpina A
Least Sandpiper Calidris minutilla A
White-rumped Sandpiper Calidris fuscicollis A
Semipalmated Sandpiper Calidris pusilla A
Lesser Yellowlegs Tringa flavipes A
Red-necked Phalarope Phalaropus lobatus A
Red Phalarope Phalaropus fulicarius A
Skuas and Jaegers
Pomarine Jaeger Stercorarius pomarinus A A A
Parasitic Jaei er Stercorarius iarasiticus A A
Dovekie Alle alle A A
Common Murre Uria aalge A
Thick-billed Murre Uria lomvia A
Razorbill Alca torda A A
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Taxonomic Group

Atlantic Puffin Fratercula arctica

Small Gulls

Species

Aerial
Survey

Boat
Survey

Least Tern

Sternula antillarum

Sabine's Gull Xema sabini A A
Bonaparte's Gull Chroicocephalus philadelphia A A A
Little Gull Hydrocoloeus minutus A
Black-legged Kittiwake Rissa tridactyla A A
Laughing Gull Leucophaeus atricilla A A
Ring-billed Gull Larus delawarensis A A
Herring Gull Larus argentatus A A A
Lesser Black-backed Gull Larus fuscus A A
Great Black-backed Gull Larus marinus A A A

Small Terns

Roseate Tern

Sterna dougalli

Black Tern Chlidonias niger A

Common Tern

Sterna hirundo

Forster's Tern

Sterna forsteri

Royal Tern

Large Terns
Loons
Red-throated Loon

Thalasseus maximus

Hydroprogne caspia

Gavia stellata

A
A

3o 50| 30| 350 [ 3> 3>

>

A A | ]

Common Loon

Wilson's Storm-Petrel

Gavia immer

Oceanites oceanicus

A
A

A

3| 2

I

A
A

Storm-Petrels

Leachds-PeBdal or m

Northern Fulmar

Oceanodroma leucorhoa

Fulmarus glacialis

A
A

Shearwaters and Petrels

Cory's Shearwater

Calonectris diomedea

Sooty Shearwater

Ardenna grisea

Great Shearwater

Ardenna gravis

Manx Shearwater

Puffinus puffinus

30| 0| 350 30| 30

3o 30| 30| 30| 3

Audubonds Shearw

Gannet

Puffinus lherminieri

A
A
A
A
A

Northern Gannet

Cormorants

Double-crested Cormorant Phalacrocorax auritus - A 1 A ]

Pelicans

Heron and Egrets
Great Blue Heron

Ardea herodias

Green Heron

Butorides virescens

A
A

Snowy Egret

Egretta thula

Black Vulture

Coragyps atratus

A
A
A

A

American Bittern Botaurus lentiginosus

Northern Flicker

Colaptes auratus

Ospre Pandion haliaetus A
Songbirds

Purple Martin

Progne subis

Barn Swallow

Hirundo rustica

A

Red-breasted Nuthatch

Sitta canadensis

Golden-crowned Kinglet

Regulus satrapa

Ruby-crowned Kinglet

Regulus calendula

T>of 30| I>0| To| I>of >
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Aerial

Boat

Taxonomic Group Species Survey Survey IPaC
American Robin Turdus migratorius A
Cedar Waxwing Bombycilla cedrorum A A
American Pipit Anthus rubescens A
Dark-eyed Junco Junco hyemalis A
Red-winged Blackbird Agelaius phoeniceus A
Brown-headed Cowbird Molothrus ater A
Northern Waterthrush Parkesia noveboracensis A
Tennessee Warbler Oreothlypis peregrina A
Mourning Warbler Geothlypis philadelphia A
American Redstart Setophaga ruticilla A
Blackpoll Warbler Setophaga striata A
Black-throated Blue Warbler Setophaga caerulescens A
Palm Warbler Setophaga palmarum A
Yellow-rumped Warbler Setophaga coronata A
Common Nighthawk Chordeiles minor A

Belted Kingfisher Megaceryle alcyon A

Baltimore Oriole Icterus galbula A

The Mid-Atlantic Bight is an oceanic region that spans an area from Capéassichusett$p Cape
HatterasNorth Carolinaand is characterized by a broad expanse of gently sloping,-batidyned
continental shelf. This shelf extends ug%8 mi) 150 km offshore, where the waters reach ab&0tft
(200 m) deep. Beyond the shedge, the continental slope descends rapidly to ardQr@DO ft(~3,000

m). Most of this midAtlantic coastal region is bathed in cool Arctic waters introduced by the Labrador

Current. At the southern end of this region, around Cape Hatteras, thiesatawe collide with the
warmer waters of the Gulf Stream. The nditlantic region exhibits a strong seasonal cycle in
temperature, with sea surface temperatures spanh8ty°€(Williams et al. 2015)

The Lease Area is located within one of four major North American +sakh migration routes (known

as o6flywayso)

for many

speci es

of

s dMebza eta.s |,

2012) The Atlantic Flyway is located along the Atlantic coast of North America and includssitéS
and Canadian provinces that span the route from Canada to Central America, South America, and the
Caribbean. Coastal and marine environments along the Atlantic Flyway provide important habitat and

food resources for hundreds of avian species at®tepsites, breeding locations, and wintering areas

(Menza et al. 2012)

3.2 Methods

3.2.1

Impactproducing factors

shor €

Hazards (i.e., impagtroducing factors) are defined as the changes to the environment caused by Project
activities duringeach offshore wind developmesitage(BOEM 2012, Goodale and Milman 201&or

birds, the primary impagproducing factors for th@ffshoreProject @mponers of the Project are above

water and include vessels, lighting, wittilbines, aneffshore SibstationsTable3-2). Below-water
Project activites, including but not limited t&/TG and Offshore Substatiorm&ndatiosandinter-Array
and Export @ble installation, are not expected to be a{targh hazard for birddBureau of Ocean
Energy Management 2018a)d are not discussed in detabw probability events, such as spills, are
discussed in the body of the C@rd the Oil Spill Response Plan (COP Apperix
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Table3-2. Potential effects on birds from offshore activities and the Bta@estfor which they are assessed.
Construction &

Impact-Producing Factor(s) Potential Effect Description Operation

Decommissioning*

Vessels, lighting, wind
turbines, Offshore Collision
Substations

Mortality and injury caused by = P
collisionwith Project structures

Vessels, noisefrom pile-
driving, wind turbine and Displacement
Offshore Substation (Temporary)

Foundations

Temporary disturbance by
Projectactivities resulting in P
effective habitat loss

Displacement
(Permanent),
Collision

Wind turbines, Offshore
Substations

Permanent avoidance and/or =
displacement from habitat

*Effects of decommissioning are expected to be less than or equal to construction activities.

3.2.2 Risk Framework

The potential effects associated with Biejectwere evaluated qualitatively using a risk assessment
framework. The framework uses a weigtitevidence approach and combiaesassessment of exposure

and behavioralulnerability within the context of the literature to establish potential Rgufe3-1).

Exposure has both spatial and temporal components. Spatially, birds are exposed on the horizontal (i.e.,
habitat area) andertical planes (i.e., flight altitude); temporally, bird exposamictated by a speci@és

life history and may be limited to breeding, staging, migrating, or wintefingrefore, to be at risk of

potential effects, a bird must be batkposedo an offshore wind development (i.e., overlapping in
distribution)and bewulnerableto either displacement or collisig@oodale and Stenhouse 2016)
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EXPOSURE

Minimal| l Low | | Medium| | High |

ULNERABILITY

Weak No Weak Strong
Avoidance | | Response | | Attraction | | Attraction

Strong
Avoidance

iDispIacemen; i Collision ;

Low Medium
Risk Risk

Figure3-1. Risk assessment framework. First exposure was assessed, second vulnerability was assessed, and
then, using a weight of evidence approach, the risk was evaluated.

Exposure was evaluated based @) high resolutiordigital video aerial surveys conducted as part of the
Mid-Atlantic Baseline Studies (MAB$)roject(Williams et al. 2015)(2) boatsurveys conducted as part

of theMABS project(Williams et al. 2015)(3) version 2 of the Marindife Data and Analysis Team
(MDAT) marine bird relative density and distribution modgisreafter MDATmodels;Curtice et al.

2016} (4) individual tracking studies; and (5) records in the Northwest Atlantic Seabird Catalog. Due to
gaps in knowledge on the relationship between the number of turbines and riagsés@nent analyzes

the exposure of birds to the total area of development rather than to a specific number ofturbines.

Behavioral vulnerability was evaluatbdsednthe literaturgFurnes®t al.2013; Wade et al. 2016and
vulnerability score for theurbines being considered by tRmject. Seeection3.2.4(p.51) for details on
the vulnerability assessment.

Individual riskwas assessdur listed speciesvhile populationlevelrisk was assesseir norntlisted
speces(Table3-3). Population vulnerability wasonsidered in assignindiaal risk categorywhere a

'Risk may not increase in a linear manner as the numb
may increase as the numbers of turbines increases. Risk is also likely affected by the size and spacing of turbines:
largerturbines have fewmsvolutions than smaller turbines, may have a greater airgap between the water and the

lowest blade position, and may be spaced much further apart. Thus, fewer larger turbines may pose a lowerrisk than
many smaller turbindgohnston et al. 2014a)
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risk score was adjusted up or down based on the overall conservation status of the population (discussed
in detail insection3.2.4).

Table3-3. Final risk evaluation matrix. CV = colligidnerability; DV = displacement vulnerability, and PV =
population vulnerability. An initial risk determination is made based upon vulnerability and exposure,
and then the PV score is used to either keep the score the same, adjust the score up witd@wn, or

‘ risk range eliminate the lower or upper portion of the range.

Vulnerability (CV & DV)

Exposure Minimal Low Medium High PV
Low - Low Low Low

Medium - Low Medium Medium
High - Low Medium -

3.2.3 Exposure Framework

Exposure has both a horizontal and vertical component. The assessment of exposure focused exclusively
on the horizontal exposure of birds. Vertical exposure (i.e., flight heighfavetdered within the

assessment of vulnerabiljtgithough little is known about migration altitudes for most bifde

exposure assessment was quantitative whergps#eific survey data was available. For birds with no

available sitespecific data, sgcies accounts and the literature were used to conduct a qualitative

assessment. For all birds, exposure was considered both in the context of the proportion of the population
predicted to be exposed to the Lease Aasavell as absolute numbers of indivals. The following

sections introduce the data sources used in the analysis, the methods usethkxomoapic group

exposure, methods used to assign an exposure metric, methods to aggregate scores to year and taxonomic
group, and interpretation of expos scores.

3.231 Exposure Assessment Data Sources and Coverage

To assess the proportion of marine bird populations exposed to the Lease Area, a series of primary data
sources were used to evaluate local and regional marine bird use: (1) high resolutiovidigitaérial

survey data collected as part of MABS study(Williams et al. 2015a), (2) version 2 of the Mariiife

Data and Analysis Team (MDAT) marine bird relative density and distribution m@laisce et al.

2016) and (3) modeled flight heightierived from offshore survey data in the Northwest Atlantic Seabird
Catalog maintained by NOAA. THR@ABS surveys provide local coverage of both the Lease Area and
surrounding waters. The MDAT models are modeled abundance data providing a large regiertl con

for the Lease Area but are built from offshore survey data collected froni 2@ Of note, the MABS

aerial and boat survey data were included in the MDAT modeling eBach of these primary sources is
described in more detail below, along witldé@ional data sourcessed tanform the avian impact
assessmenData collected during these surveys are in general agreement with BOEM guidelines and the
goals detailed above and described below.
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3.2.3.1.1 Mid-Atlantic Baseline Studies (MABS) surveys

Fifteen aerial surveys were conducted over two years (Marchi@$2014) in shelf waters offshore of
Delaware, Maryland, andirginia (Figure3-2, Figure3-3). Surveys were flowat high densities (narrow
spacing) within proposed/EAs (20% coverage) and at much lower density (2 d®erage) across a

large area in a sawtooth pattern extending from the federal/state waters boundary to approximately the
30m isobath, or beyond where the WEAs extended into deeper waters. Additional survey coverage was
added to offshore Maryland waters to increase survey coverage between the Maryland WEA and shore.
All digital aerial video surveys usah array ofour cameragovering a total strip width of 200 m atéh
ground spatial resolution (GSR). A few early sawtooth surveys had a strip width of 30&cm &SR,

but it was quickly determined that 3 cm GSR was not sufficient resolution to provide good species
identification rates; therefore, beginning in September 2012 all surveys were conducted at 2 cm GSR. All
surveys were flown at an altitude of 610 m and a flight speed of 250 km/hr.

Digital video data was analyzed in a video lab, where initially video reviewerdmecevery frame and

marked any objects observedterwhich marked objects were assessed by a wildlife biologist and

identified to the lowest taxonomic level possible. A measure of certainty was assigned to each

identification using three levels of codéince (definite, probable, and possible), where definite species

are >95% certain, probable aré 98% certain, and possible are <50% certain. To be conservative, all
identifications deemed fipossi bl edo wer@gdowngraded
possible Black Scoter became a definite/probable unidentified scoter). An extensive process of QA/QC

was performed, specific details of which can be found in the MABS final répliiams et al. 2015)

Flight altitude data was determined for as many targets in the video as possible using an estimate based on
the principles of parallax. However, since this study was conductedefwbrk has demonstrated that

valid confidence intervals cannot be determined for flight heights using this method (A. Webb, personal
communication) and so these estimated flight heights are not consistently reliable enough to be used for
vulnerability asessment in this study.

In the MABS project, more than 46,000 birds from 121 species were identified across 49,576 km (10,403
km?) of surveys, nearly half of these were not identified to species level, but at a broader taxonomic level
(e.g., unidentifieddrge tern). Due to the large numbers of birds not identified to species, the analyses was
conducted across the following broad taxonomic grouphgsks geese, and swans; coastal diving

ducks; sea ducks; grebes; shorebirds; phalaropes; skuas and jagigersiall gulls; medium gulls;

large gulls; all gulls; small terns; medium terns; large terns; all terns; loons;gairets; shearwaters

and petrels; gannet; cormorants; pelicans; heron and egrets; raptors; passerines; and all birds, rather than
at the species level. Groupings such as all terns, consist of all species and higher taxonomic groupings
within the ternsincludingsmall, medium, and large terns. The all birds group consists of all birds
identified. Grouping species in this manner maximireddata for analysis but came at the expense of
species level analysis. For example, all unidentified scoter identifications were used along with all scoters
identified to species in the sea duck group for analyzing exposure of sea ducks.

In addition todigital video aerial surveys, 16 belatsed surveys were also conducted in 22194 as

part of the MABSproject Figure3-2). Thesesurveys covered ~559 km in long transects transiting the
northern and southern sections of the MABS study area, with a large break in coverage between surveys
areas. Boabased surveydid cross through the WEAandparts of thre¢ransectsurveyed by boat

traversed the Lease Area. For this reason, the digital aerial video survey data were used as the primary
data source for exposure analysis, but the boat surveys provide secofatangtion on normarine

species occurring sporadically across the MABS study area. AHdasad surveys were conducted using

a distance sampling meth@@8uckland et al. 2001)Observations were made within a 3&€gree view of

the observer because good visibility on the vessel allowed for a greater than normal survey area; however,
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effort was concentrated within a 90 degree bow to beam arc and within 300 m of the vessele Risth
angle to each bird (or group) was estimated, along with behavior, sex, age, etc., if known and time
allowed for entry.
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DOE MieAtlantic Baseline Studies digital aerial survey efitbiih the Lease Areaand acrossthe
broader region.

3.2.3.1.2 The MDAT Marine Bird Abundance and Occurrence Mod¥ksrsion 2)

Seasonal predictions of densitgre developed to support Atlantic marine renewable energy planning.
Distributed as MDAT bird modelCurtice et al. 2016, Winship et al. 2018)ey describe regiafhscale
patterns ofelativeabundanceUpdatego these models (Version 2) are available directly from Duke
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Uni ver si ty 0 sial Malagy LakeMD&lenaodepwaeb pagerhe MDAT analysis integrated
survey data (1972016) from the Atlantic Offshore Seabird Dataset Catahath a range of

environmental variables to produce letggm average annuahd seasonal modeEiQure3-4). These
models were specifically developed to support marine spatial plannth@irtlantic waters In Version

2 (used here), relative abundance and distribution models were producecvwari3pecies using
marinewaters from Florida to Maine; this resource thus provides an excellent regional context for local
relative densities estimated frahedigital aerial surveydescribed above

The MDAT and MABS information sources each havengties and weaknesses. The MABS data were

collected in a standardized, comprehensive way, and the data are on average more recent, so they describe
recent distribution patterns in the Lease Area and surroundings. However, these surveys covered a fairly

smal area relative to the Northwest Atlantic distribution of most marine bird species, and the limited

number of surveys conducted in each season means that individual observations (or lack of observations,

for rare species) may in some cases carry subdteulight in determining seasonal exposure. These

aerial surveys also produced Aunidentifiedod obser
ternodo) which pr ove disgedific expposutes; fiorahis reasonathegeadatawerg s p e c i
analyzed at higher taxonomic groupings.

In contrast to baseline surveyise MDAT models are based on data collected at much larger geographic
and temporal scales. These data were also collected using a range of survey methods. The larger
geographic scalis helpful for determining the importance of the Lease Area to marine birds relative to
other available locations in the Northwéskantic andis thus essential for determining overall exposure.
However, these models are based on data from decades®fsand longerm climatological averages

of dynamic covariates; given changing climate conditions, these models may no longer accurately reflect
current distribution patterns. Model outputs that incorporate environmental covariates to predict
distributions across a broad spatial scale may also vary in the accuracy of those predictions at a local
scale.

In order to analyze MDAT models at the taxonomic group level, individual species models were first
combined into combined species taxonomic group modaideMd density is lonterm average relative
densitythereforeaggregating species into group models required normalizing model output and then
combining. The recommendation for normalization is to divide the relative density values by the sum total
relative density value, normalizing the data to between 0 gkdiriship et al. 2018)Normalization for

all speciesseason NDAT models was performed prior to combining into taxonomic groups. Taxonomic
group MDAT models were created from the list of species within a defined taxonomic group, if that
species was present in either MABS aerial video or boat surveys, providingaevitlahthe species

occurs in the local area. Species present within each group are shown in the map caption for each
taxonomic grougseason combination.

2 hitp://seamp.env.duke.edu/models/mdat/
% https://coast.noaa.gov/digitalcoast/data/atloffshoreseabird.html
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3.2.3.1.3 Northwest Atlantic Seabird Catalog

The Northwest Atlantic Seabird Catalogt h e 0 G#hensstcormgpéehensive database @fshore
and coastal bird surveys conducted in Atlantic shelf waters of the U.S. from Maine to Florida. The

Seabird Catalog database contains records fromi 2839 ,integraing more than 180 datasets and
>700,000 observation records along with associated effort information (K. Coleman, personal
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communication). The database is currently managdde National Oceanic and Atmospheric

Admi ni stration ( NOAA) . AAWiovidedth® CuEeMiddatabasp tp BRbforghls, NO
assessmenfll relevant data from the Catalog were mapped to determine the occurrence of rare species
within the Lease Area. Flight heights waileoderived fromobservations itheCatalog.

3.2.3.1.4 Secondary Soges
3.2.3.1.4.1 Mid-Atlantic Diving Bird Tracking Study

A satellite telemetry tracking study in the mAdlantic was developed and supported by BOEM and the
USFWS with objectives aimed at determining fine scale use and movement patterns of three species of
marine divig birds during migration and wintever the course of five years (202016),(Spiegel et al.
2017) These specidsthe Redthroated LoonGavia stellatd, Surf Scoterlflelanitta perspicillatd, and
Northern Gannet\lorus bassans) i are all considered species of conservation concern and exhibit
various traits that make them vulnerable to offshore wind development. Nearly 400 individuals were
tracked using satellite transmitters including some tagged Surf Scoters as part of the Atlantic and Great
Lakes Sea Duck Migration Study by Sea Duck JoinitWee partner's Results provide a better
understanding of how these diving birds use offshore areas of thattaitic OCSand beyond

(Stenhouse et al. 2020)

3.2.3.1.4.2 Migrant Raptor Studies

To facilitate research efforts on migrant raptors (i.e., migration routes, stopover sites, space use relative to
WEAs, wintering/summer range, origins, contaminant exposure), BRI has deployed sateflitettess

on fall migrating raptors at three different raptor migration research stations along the north Atlantic coast
(DeSorbo et al. 2012, 2018c, 2018Rgsearch stations include Block Island, Rhode Island, Monhegan
Island, Maine, and Cutler, Maine.

Satellitetagged Peregrinéalcors (n=41) and Merlingn=16) provided information on fall migration

routes along the Atlantic flyway. Positional data was filtered to remove poor quality locations using the
Douglas Argos Filtering todDouglas et al. 2012vailable online on the Movebank data reposiory
where these data are stored and processed.

3.2.3.1.4.3 Tracking movements of vulnerable terns and shorebirds in the Northwest Atlantic using
nanotags

Since 2013, BOEM and the USFAhave supported a study using nanotags and an array of automated
VHF telemetry stations to track the movements of vulnerable terns and shorebirds. The study was
designedo assess the degree to which these species use offshore federal waters durimy ipreedi
migratory staging periods, and on their migratidns pilot study in 2013, they attached nanotags to
Common Terns$terna hirundpand American Oystercatchetdgematopus palliatysand set up eight
automatedadio-telemetrystationgLoring et al. 2017)Having proved the methods successful, the study
was ex@nded to 16 automated stations in 2014, and fromiZlllY, tagging efforts included ESited

Piping PloversCharadrius melodysand Roseate TernSterna dougall). This study provided new
information on the offshore movements and flight altitudes for these species gathered from a total of 33
automated telemetry stations, including areas of Massachusetts, New York, New Jersey, Delaware, and

* https://seaduckjv.org/sciencesources/atlantiand-greatlakesseaduckmigrationstudy/
® https://www.movebank.org/

29



Virginia (Loring et al. 2019)Although the Lease Area whsyond the range of the onshore receiver
stations, thistudyprovides important regional data.

3.2.3.1.4.4 Tracking movements afifaRed Knots in U.S. Atlantic Outer Continental Shelf Waters

The eastern North American population of Red Ki@#l{dris canutu¥isdesignated as a subspeci€s (

c. rufa). Building from a previous tracking studyfa Red Knots were fitted with digital VHF

transmitters during their 2016 southbound migration at stopover locations in both Canada and along the
U.S. Atlantic coast. Indivduals were trackedsing radio-telemetry stations within the study area that
extended from Cape Cod, Massachusetts, to Back Bay, Virginia. Modeling techniques were developed to
describe the frequency and offshore movementsfederal waterand specifidVEAs within the study

area. The primary study objectives were to (1) develop models related to offshore movenmefas for

Red Knotsandassess the exposure to each WEA during southbound migration, and (2) examine WEA
exposure and migratory departure movements in relation to various meteorological cofiditim et

al. 2018)

3.2.3.1.4.5 Sea Duck Tracking Studies

The Atlantic and Great Lakes Sea Duck Migration Study, a fpaltiner collaboration, was trated by

the Sea Duck Joint Venture (SDJV) in 2009 with the goals of (1) fully describing full annual cycle
migration patterns for four species of sea ducks (Surf Scoter, Black ScotersWWyeal Scoter, and
Long-tailed Duck), (2mapping local movemesiind estimating lengtbf-stay during winter for

individual radiemarked ducks in areas proposed for placement of wind turbines, (3) identifying near
shore and offshore habitats of high significance to sea ducks to help inform habitat conservation efforts
and (4)estimating rates of annual site fidelity to wintering areas, breeding areas, and molting areas for all
four focal species in the Atlantic flyway. To date, over 500 transmitters have been deployed in the U.S.
and Canada by various project partnersluding the Biodiversity Research Institute, Canadian Wildlife
Service, USGS Patuxent Wildlife Research Center, University of Rhode Island, Rhode Island Department
of Environmental Management, U.S. Fish and Wildlife Service, Sea Duck Joint Ventutkeand

University of Montreal. These collective studies have led to increased understanding of annual cycle
migration patteraof sea ducks, as well #sepotentialfor interactions with and impacts fropmnoposed
offshore wind energy developmdihbring et al. 2014; Meattey et al. 2018; 2019; SDJV3)01

Additionally, BOEM and USFWS partnered with the SDJV during 2@026 to deploy transmitters in
Surf Scoters as part of a satellite telemetry tracking study in thétfadtic, with objectives aimed at
determining fine scale use and movement pastef three species of marine diving birds during
migration and winter (Spiegel et al. 2017).

3.2.3.1.4.6 Great Blue Heron GPS Tracking Study

A Great Blue HeroifArdea herodiastracking study was performed by the Maine Department of Inland
Fisheries an@vildlife (MDIFW) from 2016 2020 in order to study trdaily movements, hatat use,

colony fidelity, migration rbeedingnedgns and wi ntering
(https:/www1.maine.goviwordpress/ifwheron/2016/07/29/trackivagnesgreatblue-herors-online/).

Solar GPS/GSM tags were deployednine individuals in Maine, five captured in the spring of 2016,

two in the summer of 2018, one in fall 2018, and one in summer 2019
(https://www1.maine.gov/iwordpress/ifwheron/author/ddauria/). Tag data wemdahded from the

online movement data repository, Movebamkwiv.movebank.ory Tags record data up to every 5

minutes and include altitude data as height above ellipsoid which was corrected to the orthometric heigh

(in meters) by subtracting the GEIOD12B geoid model height
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(https://geodesy.noaa.gov/iGEOID/GEOID1PBY each point location from the ellipsoid height given by
the transmitte(Dolinski 2019) Only the middle 95% of the data was kept to exclude extreme outliers.

3.2.3.2  Exposure Mapping

Maps were developed to display local and regional context for exposure assesdniamtepanel map

was created for each tasaason combination that includes regional MDAT and/or local baseline survey
data (see Part V). Any tassason combination which did not at least have either MDAT model or

baseline survey data (i.e., blank repwere left out of the final map set. An example map for sea ducks in
winter is providedelow (Figure3-5).
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Figure3-5.

Example taxaeasor(sea ducks in wintezbmbinatiomap of relative density proportions locally and
regionallyPanel (A) presents the DOE digital aerial survey data as proportions of tatairetfd
counts.Panels B and C include data from MDAT models presented at different scales: baseline survey
data and the northwest Atlantic.

31



The first map panel (A) presents the DOE digital aerial survey dar@pertions of total effortorrected

counts The proportion of the total effecorrected counts (total counts jser ki) was calculated for

each BOEMlesignated OC3_ease Block, across all surveys in a given season. This method was useful

as it scaled all effortorrected count data fromDto standardize data visualizations amtam@nomic

groups Exposure was ranked from leiw-high for eachiaxonomic grougbased on weighted quantiles of

these count proportions. Quantiles were weighted by the count proportions because data were skewed
towards zero. OCS Lease Blocks with zero counts were always the lowest, and blocks with more than one
observatiorwere divided into 4 weighted quantiles.

The next two map panels (B and C) include data from MDAT models presented at different scales; Panel
B shows the modeled densities in the same area as the DOE digital aerial surveys, while Panel C shows
the densityoutput over the entire northwest Atlantic. Density data are scaled in a similar way to the DOE
digital aerial survey data, so that the tbwgh designation for density is similar for both datasets.

However, there are no true zeroes in the model outputghas no special category for them in the

MDAT data. All MDAT models were masked to remove areas of zero effort within a season. These zero
effort areas do have density estimates, but generally are of low confidence, so they were excluded from
mapping andnalysis to reduce anomalies in predicted taxonomic group densities and to strengthen the
analysis. Additionally, while the color scale for the MDAT data is approximately matched to that used for
the DOE digital aerial survey data, the values that ureddgréim are different (the MDAT data are

symbolized using an ArcMap default color scale, which uses standard deviations from the mean to
determine the color scale rather than quantiles). Maps should be viewed in a broadly relative way between
local and reginal assessments and even adi@Ssnomic groups

3.2.3.3 Exposure Assessment Metrics

To assess bird exposure at the local (i.e.,-Midntic Bight) and regional scales (i.e., U.S. Atlantic

waters), thé.ease Areavas compared to other similarly sized areaschedataset for each season and
taxonomic groupUsing the MDAT data, masked to remove zeffort predicted cells, the predicted

seasonal density surface for a givaxonomic groupvas aggregated into a series of rectangles that were
approximately the sae size as the Lease Area, and the mean density estimate of each rectangle was
calculated. This process compiled a dataset of density estimates for all species surveyed, for areas the
same size as the Lease Area. Th&, 8", and 78 weighted quantiles of this dataset were calculated,

and the quantile into which the density estimate for the Lease Area fell for agreeromic grouand

season combination was identified. Quantiles were weighted by using the proportion of thensithal de

across the entire modeled area that each sample represented. Thus, quantile breaks represent proportions
of the total seabird density rather than proportions of the raw data. A categorical score was assigned to the
Lease Area for each seasspeciesO (Minimal) was assigned when the density estimate for the Lease

6 Outer Continental Shelf (OCS) is defined by the Departmentof the Interior
(https://www.bsee.gov/newsroom/library/glossaryas A Al l submerged |l ands seaward
beneath navigable waters. Lands beneath navigable waters are interpreted as extending from the coastline 3 nautical
miles into the Atlantic Oceathe Pacific Ocean, the Arctic Ocean, and the Gulf of Mexico excluding the coastal

waters off Texas and western Florida. Lands beneath navigable waters are interpreted as extending from the
coastline 3 marine leagues into the Gulf of Mexicooff Texasandw er n Fl ori da. 0o

"OCS Lease Blocks are defindutps://catalog.data.gov/dataset/otdentinentakshelf-leaseblocksatlantic

regionnad83 anmllgéographic areas within an Official Protraction Diagram (OPD) for leasingand

administrative purposes. These blocks have been clipped along the Submerged Lands Act (SLA) boundary and
alongthe Continental Shelf Boundaries. Additional details areadolafirom: https:/Amww.boem.gov/BOEM
Newsroom/Library/Publications/1999/@®06p d f . as px 0
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Area was in the bottom 25%; 1 (Low) when it was between 25% and 50%; 2 (Medium) when it was
between 50% and 75%; and 3 (High) when it was in the top quartile (>75%).

A similar process was &ad to categorize eathxonomic grougseason combination using thaseline
survey dataThe mean relative density ftreLease Areda collection of 29 partial or full OCS Lease
Blocks) was calculated. To compare esase Areo other locations withithesurvey regionthe

nearest 29 OCS Lease Blocks to each OCS Lease Blwekyed outside the Lease Area in each season
(winter,n=394; springn=387; summem=384; and falln=389) were identified and the relative density
of each 29 OCS Lease Block ggs was calculated. Thus, a dataset of relative densities for all possible
Lease Aressized OCS Lease Block groups was generated withisutvey regiorusing thebaseline

survey dataThis data set was used to assign scores taxahomic grougseasortombinations, based

on the same quartile categories described for the MDAT models above. If a scamxtoranic group
season combination was not available usingotieeline survey datgocal assessment), and because the
avian surveys made every efféo survey all species, then the local assessment score was assigned a 0
since ndvirdswere sighted for thaaxonomic grougseason combination.

3.2.3.4  Taxonomic GroufExposure Scoring

To determine the relative exposure for a giteetonomic groupand season in the Lease Area compared

to all other areas, the MDAT quartile score &adeline survey datpartile score were added together to
create a final exposure metric that ranged foim 6. The density information at both spatial scales was
equally weighed, and thus represent both the local and regional importance of the Lease Area to a given
taxonomic grouguring a given season. However, ttaonomic grougseason combination wastn

available for the MDAT regional assessment, then the score from the local assebasadintg(survey

datg was accepted as the best available information fotdkahomic groufseason, and it was scaled to
range from 0 to 6 (e.g., essentially doulledhatch the final combined score).

The final exposure score was categorizethizsmal (a combined score of Opw (combined score ofil

2), medium(combined score ofi3), orhigh (combined score ofi%; Table3-4). In general terms,

taxonomic grougseason combinations labeled@gsimal had low densities at both the local and regional
scalesLow exposure was assessed tBoronomic groupwith below-average densities at both spatial

scales, or abovaverage density at one of the two scales and low density at the otheksthian

exposure describes several different combinations of densities; one or both scales must be at least above
average dengif but this category can also incluggonomic grougseason combinations where density

was high for one scale and low for anothtigh exposurealescribesvhen both scales are high density, or

one is high and the other is above average. Both local aifwhatgxposure scores were viewed as equal

in importance in the assessment of exposure.
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Table3-4. Definitions of exposure levels developed for the COP for each taxononaicd segson. The listed
scores represent the exposure scores fromthe local DOE digital aerial survey data and the regional

MDAT on the leftand right, respectively.
Exposure Level Definition Scores

. Lease Area densities atboth local and regional scales are belowthe 25™
Minimal - 0,0
percentile.
Lease Area local and/or regional density is between the 25" and 50" percentiles. 1,1
Low OR
Lease Area local density is between the 50! and 751 percentiles and regional 20
density is below the 25" percentile, or vice versa. ’
Lease Area local or regional density is between the 50 and 75" percentiles. 2,2
OR
Lease Area local density is between the 50 and 75" percentiles and regional 51
density between the 25™ and 50" percentiles, or vice versa. '
OR
Medium P th . . L
Lease Area local density is greater than the 75™ percentile and regional density is 30
below the 25" percentile, or vice versa. '
OR
Lease Area local density is greater than the 75" percentile of all densities and
regional density is between the 251 and 50" percentiles of all densities (or vice 3,1
versa).
Lease Area densities atboth local and regional scales are above the 75™ 33
percentile. :
High OR
Local densities are greater than the 751 percentile and regional densities are 32
between the 50" and 75™ percentiles, or vice versa. ’

3.2.3.5  Aggregated Annual Exposure Scores

To understand the total exposure across the annual cycle faaganbmic groupall the seasonal scores
were summed to obtain an annual score froa20 These annual scores were mapped to exposure
categories ofminimal (0i 2), low (3i 5), medium(6i 8), ard high (91 12). The annual exposure category
for ataxonomic groupepresents the seasonally integrated risk across the annual cycle.

Finally, because these scores are all relative to seasonal distribution, estimates of count density were
provided within tke Lease Area and over the entire survey area for each species from the baseline survey
data. Uncommon taxonomic groupih few detections in the Lease Area may be somewhatraved

for exposure using this method, while common taxonomic graithgelaively few detections in the

Lease Area may be effectively ungmited in terms of total exposure to the Project. Density estimfates o
count per sq. km are presented to provide context for the exposure scores.

3.2.3.6 Interpreting Exposure Scores

The final exposurecores for eactaxonomic grou@nd season, as well as the aggregated annual scores,
should be interpreted as a measure of the relative importancele&ites Aredor ataxonomic groupas
compared to other surveyed areas in the region and in the estthtlantic. It does not indicate the
absolute number of individuals likely to be exposed. Rather, the exposure score attempts to provide
regional and populatietevel context for eactaxonomic group
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A low or minimal exposure score means that téveonamic groupwas predicted to occur at lower

densities in théease Aredhan in other locations. finimal exposure score should not be interpreted to
mean there are no individuals of tk@tonomic groupn theLease Arealn fact, commonaxonomic
groupsmay receive aninimal exposure score even if there are still substantial numbers of individuals in
theLease Areaso long as their predicted densitiegsideare comparatively higheA high exposure

score indicates that the observed and predicted @ensittheaxonomic groupn theLease Areavere

high relative to densities of thi@xonomic groupn other surveyed arealhis quantitative annual

exposure score was then considered with additional spaméesfic information, along with expert

opinion, to place eactaxonomic groupvithin a final exposure category (described below in section
3.2.3.7.

3.2.3.7 Exposure Categories

The quantitative assessment of exposure (described above), other locally available data, existing
literature, and species accounts were utilized to develop a final qualitative exposure determination. Final
exposure level categories used in this assessanerttescribed imable 3-5:

Table3-5. Assessment criteriaused for assigning species to finalenedesels.

| Final Exposure Level Definition

Minimal seasonal exposure scores in all seasons or minimal scorein all but 1
season

AND/OR
Minimal . . . . .
Based upon theliteratured and, if available, other locally available tracking or

survey datad little to no evidence ofuse (e.g., no record in Project Area) ofthe
offshore environmentfor breeding, wintering, or staging, and low predicted use

during migration

Low exposure scoresin 2ormore seasons, or Medium exposure scorein 1
season

i AND/OR

Based upon the literatured and, if available, other locally available tracking or
survey datad low evidence of use of the Lease Area or offshore environment
during any season

Medium exposure scoresin 2or more seasons, or High exposurescorein 1
season

Medium AND/OR

Based upon theliteratured and, if available, other locally available tracking or
survey datad moderate evidence ofthe Lease Area or use ofthe offshore
environmentduring any season

High exposure scoresin 2or more seasons

AND/OR

High . . . . .
Based upon the literatured and, if available, other locally available tracking or

survey datad high evidence ofuse ofthe Lease Area or offshore environment, and

the offshore environmentis primary habitatduring any season
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3.2.4 Vulnerability Framework

Researchers in Europe and the U.S. have assessed the vulnerability of birds to offshore wind farms and
general disturbance by combining ordinal scores across a range of key véFabtes®t al.2013a;

Wade et al. 2016; Kelsey et al. 2018; Fliessbach et al. 2019; Wiktalt013) The purpose of these
indices was to prioritize species in environmental assessifizegholm 2009)and provide a relative

rank of vulnerability(Willmott et al2013) Importantly, the past assessments and the one conducted here,
are intended to support decisioraking by ranking the relative likelihood that a species will be sensitive

to offshore wind farms but should not be interpreted adsmlate determination that there will or will

not be collision mortality or habitat loss. In addition, for many species there remains significant
uncertainty (see discussion below) on critical inputs into vulnerability score (e.g., avoidance rates).
Therebre, the results should be interpreted as a guide to species that have a higher likelihood of risk and
be used to prioritize the species that should be the focus e€¢quastruction monitoring.

The existing vulnerability methods assess individaagl vunerability to collision and displacement
independently, then incorporate populatienel vulnerability to develop a finapeciesspecific

vulnerability score. These past efforts provide useful rankings across a region but are not designed to
assess the vulnerability of birds to a particular wind farm or certain turbine designs. Collision risk models
(e.g.,Band 201240 estimate sitspecific mortality, but are substantially influenced by assumptions

about avoidance rat¢€hamberlain et al. 200@)nd do not assess vulnerability to displacement. Thus,

there is a need to develop@jectspecificvulnerability score for each species that is inclusive of both
collision and discement and has fewer assumptions.

The scoring process in this assessment builds from the existing methods, incorporates the specifications
of the turbine models being considered by the Project, utilizes local bird conservation status, and limits
the vulneability score to the species observed in the local surveys. The results from this scoring method
may differ for some species from the qualitative determinations made in other COP assessments. For
species, or species group, for which inputs are lackimgjtérature is used to qualitatively determine a
vulnerability ranking using the criteria frable3-6. Below is a description of the scoring approach.
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Table3-6. Assessment criteriaused for assigning species to each behavioral vulnerability leve

Behavioral Vulnerability Level Definition

0-0.25 ranking for collision or displacementrisk in vulnerability scoring

Minimal AND/OR
No evidence of collisions or displacementin the literature. Unlikely to fly within
the rotor-sweptzone (RSZ).

0.26-0.5 ranking for collision or displacementrisk in vulnerability scoring

Low AND/OR
Little evidence of collisions or displacementin the literature. Rarely flies within

the RSZ.

0.51-0.75 ranking for collision or displacementrisk in vulnerability scoring
Medium AND/OR
Evidence of collisions or displacementin the literature. Occasionally flies within
the RSZ.

0.76-1.0 ranking for collision or displacementrisk in vulnerability scoring

. AND/OR
High

Significantevidence of collisionsor displacementin the literature. Regularly flies
within the RSZ.

3.2.4.1 Population Vulnerability (PV)

There are many factors that contribute to how sensitive a population is to mortality or habitat loss related

to the presence of a wind farm; these include vital rates, existing population trends, and relative
abundance of bird$soodale ad Stenhouse 2016n this avian risk assessment, the relative abundance

of birds is accounted for by the exposure analysis described above. The vulnerability assessment creates a
population vulnerability score by using Partnersin Flight (RilEjont i nent al combi ned

a | ocal istate statuso (SSmax), and adult survi
independent variable that is not accounted for in the CCSmax. This approach is based upon methods used
by Kelsey et al. (2018) and Fliessbach et al. (2019)

Each factor included in this assagent (CCSmax, SSmax, and AS) is weighted equally and receives a
categorical score ofib (Table3-7). The final population level vulnerability scoreg aescaled to a@
scale, divided into quartiles, and are then translated into four final vulnerability categabk=3(6).

Since using quartiles creates hardafitpoints and there is uncertainty present in all inputs (see
discussion on uncertainty below), using only scores can potentially misrepresent vulnerability (e.g., a
0.545 PV score leading tan@ediumcategory). © account for these issues, the scores are considered
along with information in existing literature. If there is evidence in the literature that conflicts with the
vulnerability score, then the score will be appropriately adjusted (up or down) accordoayinented
empirical evidence. For example, if a PV score was assess$ed, g1t a paper indicated an increasing
population, the score would be adjusted up to include a rarg@iohedium

0@ 606 Yd QWYA O Y Equationl
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Specifics for each factor in PV are as follows:

1 CCSmaxsincluded in scoring because it integrates various factorgdes-to indicate global
population health. It represents the maximum value for breeding arbreeding birds

developed by PiF, and combines the scores for population size, distribution, global threat status,

and population trenfPanjabi et al. 2019)The CCSmax score from PiF was rescaled ficba 1
scale to achieve consistent scoring among factors.

1 SSmais included in scoring to account for local conservation status, which is not included in the

CCSnax. Local conservations status is generally determined independently by states and
accounts for the local population size, population trends, and stressors on a species within a
particular state. It was developed following method&dsms et al. (2016n which the State

conservation status for the relevant adjacent states is placed within five categories (1 = no

ranking, to 5 = endangered), and then, for each species, the maximum state ranking is selected.

1 ASisincluded in the scoring because speuwits higher adult survival rates are more sensitive to

increases in adult mortaliffpesholm 2009; Adams et al. 2016he five categories are based
upon those used in several vulnerability assessrii€alsey et al. 2018; Fliessbach et al. 2019;
Willmott et al.2013), and the speciespecific values were used fraiillmott et al. (2013)

Table3-7.
Vulnerability

Definition and Source

assessment

Scoring

Component
1 = Minor population sensitivity
2 = Low population sensitivity
\F;Slauelglb(?l?ty CCSmax Partners in Flight continental combined score: ge:ng/ilt?\(jiltl;/m population
(PV) http://pif.birdconservancy.ora/ACAD/Database.aspx 4 = High population sensitivity
5 = Very-High population
sensitivity
1= No Ranking”
2 = State/Federal Special
SSmax State status from states adjacentto Project; Adams | Concern
a et al. 2016 3 = State/Federal Threatened
4 = State/Federal Endangered
5 = State & Federal T&E Species
1=<0.75
AS Adult survival score: scores and categories taken g : gggototoobggS
from Willmottetal. 2013 4= >0.85 10 0.90
5=>0.90
. Turbine-specific percentage offlight heights in rotor _ .
Collision . . 1=<5%in RSZ
Vulnerability RSZt ;""eg.trgoget(fzsz)c' Ft"ghthe'?rht; rl’golde'e‘j tfr?m NW| 3 = 51 20% in RSZ
(V) eabi atalog. Categories from Kelsey et al. 5= > 20% in RSZ
2018
1=>40% avoidance
= 0, i
MAG Avoidancerates and scoring categories from g _ ig tg gg;; Z:g:gzziz
Willmottet al. 2013 and Kelsey et al. 2018 4=61to 17% avoidance
5=0to 5% avoidance
Nocturnal Flight Activity (NFA) and Diurnal Flight 1=0120%
NFA & Activity (DFA). NFA scores were taken from 2 =211 40%
DEA Willmotet al. 2013; DFA was calculated using 3 = 417 60%
locally available aerial surveys thatrecordsifbirds | 4 = 611 80%
are sitting or flying. 5 = 8171 100%
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Vulnerability
Component

Factor Definition and Source Scoring

1=0i5% avoidance

Displacement Macro-avoidance rates thatwould decrease 2 =6i17% avoidance
Vulnerability MAd collisionrisk from Willmottetal. 2013 and Kelsey et | 3 = 181 29% avoidance
(DV) al. 2018 4 = 301 40% avoidance

5=> 40% avoidance

0 = speciesdoes notforagein
the Atlantic Outer Continental
Shelf

1 = speciesuses a widerange of
habitats over a large area and
usually has a widerange of prey
available to them

2to 4 = grades ofbehavior
between scoresland 5

5 = species with habitat- and
prey-specificrequirements that
do nothave much flexibility in
diving-depth or choice of prey
species

*Note actual definitions for state conservation ranking may be adjustedto follow individual state language.

The degreeto which aspeciesis considered a
habitat generalist(i.e.,can foragein a variety of
HF habitats) or a specialist (i.e., requires specific
habitat and prey type). HF score and categories
taken from Willmottet al. 2013

3.2.4.2 Collision Vulnerability (CV)

Collision vulnerability assessments can include a variety of factors including nocturnal flight activity,
diurnal flight activity, avoidance, proportion of time within the rotor swept zone (RSZ), maneuverability
in flight, and percentage of time flyir{urnes®t al.2013a; Kelsey et al. 2018; Willmaidt al.2013)

The assessment process conducted here follows Kelsey et al. (2018) and includes proportion of time
within the RSZ (RSZt), a nasure of avoidance (MAc), and flight activity (NFA and DFA; Equation 2).
Each factor was weighted equally and given a categorical scor® ¢Tdble3-7). The final collision
vulnerability scores were rescaled toid @cale, divided into quartiles, and then translated into four final
vulnerability categoriesliable3-6). As described in the PV section, the score is then considered along
with information available in existing literature; if there is sufficient evidence to deviate from the
quantitative score, @V categorical range is assigned for each species.

6o YO O O U 0d 00l Equation2
Specifics for each factor in CV are as follows:

1 RSzis included in the score to account for the probability that a bird may fly through the RSZ.
Flight height data was selected from the Northwest Atlantic Seabird Catalog. Flight heights
calculated from digital aerial survey methods were excluded beca&useethod has not been
validated (Thaxter et al. 2015) and the standard flight height data used in European collision
assessmentdviasden 2019 modeled primarily from bodiased survefdohnston et al. 2014a)
However, it is believed that beaased visual estimates of flight height may be biased low and
estimates are limited by observations conditi@whnston and Cook 2016; Johnston et al. 2014a;
Harwoodet al.2018)which would tend to underestimate risk. For tiggsonwe include as
much reliable data as possible and generate models of flight height to best assess flight height
distributions and limit biases.

Many of the boabased datasets provided flight heights as categorical ranges for which the mid
value of the range in meters were determined, as well as the lower and upper bounds of the
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category. Upper bounds that were giver@s$0 ft (or m) were capped at 400 m to estimate

upper bounds. A few datasets provided exact flight height estimates which resulted in upper and
lower ranges being the same as the mid value. A total of 100 randomized datasets were generated
per species usingehuniform distribution to select possible flight height values between lower

and upper flight height bounds. Similar to methods fdamnston et al. (2014)light heights

were modeled using a smooth spline of the square root of the binned counts biri& The

integration of the smooth spline model count within each 1 m increment was calculated and the
mean and standard deviation of all 100 models were calculated across all 1 m increments. The
proportion of animals within each RSZ zone was estimated by summing the hin cou

integrations and dividing by the total estimate count of animals across all RSZ zones, then values
were converted to d b scale based upon the categories used by Kelsey et al. (2M837).

The RSZ was defined by minimum and maximum turbine options being considered~bgjése

(two different power units at two different tower heightable 38). The analysis was conducted

in R Version 4.0.2.0f note, there are several important uncertainties in flight height estimates:
flight heights from boats can be skewed lower; flight heights are dgnexeorded during

daylight and in fair weather; and flight heights may change when turbines are present.

Table3-8.
Turbine Option

Turbine optionsused in the vulnerability analysis
Colorinflight Lower blade Upper blade
heightfigures tip height(m) tip height(m)

green 25 245

2 gold 34 265

1 MAc isincluded in the score to account for maakmidance rates that would decrease collision
risk. Macrecavoi dance is defined as a birdés ability
area(Kelsey et al. 2018)versus mesavoidance (avoiding individual turbines), and micro
avoidance (avoiding turbine blad&kov et al. 2018)The scores used in the assessment were
based on Willmott et al. (2013), who conducted a literature review to determine known macro
avoidanceates and then converted them ta & &core based upon the categorieBable 3-7.
The MAc indicates that this factor is used in the CV versus the, MAdh was used in the DV
score (described below). For the assessment conducted here, Willmott et al. (2013) avoidance
rates were updated to reflect the most recent empirical s{iiggsveld et al. 2011; Cook et al.
2012; 2018; Vanermen et al. 2015; Skov et al. 204®) indexeé~urness et al. 2013a; Wade et
al. 2016; kelsey et al. 2018; Bradbury et al. 2014; Garthe and Huppop 2004; Adams et al. 2016)
For the empirical studies, the average avoidance was used when a range was provided in a paper.
For the indices, the scores were converted to a continuous valuehesimgdian of a scores
range; only one value was entered for related indices (e.g., Adams et al. 2016, Kelsey et al 2018).
When multiple values were available for a species, the mean value was calculated. For some
species, averaging the avoidance ratessadnoth the empirical studies and indices led to some
studiesbeing counted multiple times. Indices were included to capture how the authors
interpreted the avoidance studies and determined avoidance rates for species where data was not
available. There arseveral important uncertainties in determining avoidances rates: the studies

8 R Core Team (2020). R: Alanguage and environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URttps:/www.Rproject.org/
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were all conducted in Europe; the studies were conducted at wind farms with turbines much
smaller than are proposed for the Project; the methods used to record avoidanesieatesd

included surveys, radar, and observers; the analytical methods used to estimate avoidance rates
also varied significantly between studies; and the avoidance rate for species where empirical data
is not available were assumed to be similar toetyerelated species.

1 NFA and DFA include scores of estimate percentage of time spent flying at night (NFA) and
during the day (DFA) based upon the assumption that more time spent flying would increase
collision risk. The NFA scores were taken directlyfrthe scores, based upon literature review,
from Willmott et al.(2013. The DFA score were calculated from MABS baseline survey data
that categorized if a bird was sitting or flying for each bird observation. Per Kelsey2 1.
the NFA and DFAores were equally weighted and averaged.

3.2.4.3  Displacement Vulnerability (DV)

Rankings of displacement vulnerability account for two factors: 1) disturbance from ship/helicopter traffic
and the wind farm structures (MAd); and 2) habitat flexib{lit§) (Furness et al. 2013, Kelsey et al.

2018) This assessment combines these two factors, weights them equally, and categorizegttieih
(Equation 3;Table3-7). Note: While Furness et al. (201@)wnweighed the DV score by dividing by 10

(they assumed displacement would have lower impacts on the population), the assessment conducted here
maintains the two scores on the same scale. Empirical studies indicate that for some species, particularly
sea ducks, that avoidance behavior may change through time and that several years after projects have
been built some individuals may forage within the wind farm. The taxonomic specific text indicates if
there is evidence that displacement may be partiathpbrary. The final displacement vulnerability

scores are rescaled toidlGscale, divided into quartiles, and translated into four final vulnerability
categoriesTable3-6). As described in the PV section, the score is then considered along with the
literature; if there is sufficient evidence to deviate from the quantitative score, a DV categorical range is
assigned for each species.

Ow 00O0Q 00 Equation3

Specifics for each factor in DV are as follows:

1 MAdis included to account for behavioral responses from birds that lead to-enaidance of
wind farms, and that have the potential to cause effective habitat loss if the birds are permanently
displaced Foxet al.2006) The MAdscores used in the assessment were based on Willmott et al.
2013, but updated to reflect the most recent empirical st(idiggsveld et al. 2011; Cook et al.
2012; Vanermen et al. 2015; Skov et al. 2018; Cook et al. 2af@#)indexef~urnesst al.
2013a; Wade et al. 2016; Kelsey et al. 2018; Garthe and Hippop 2004; Adams et al. 2016;
Bradbury et al. 2014)See MAc abwe for further details. The scores are the same as the MAc
scores described above, but, following methods from Kelsey et al. (2018), are inverted so that a
high avoidance rate (> 40%) is scored as a 5. Since the > 40% cutoff is a low threshold, many
specia can receive a high 5 score; there is a large range within this high category that includes
species documented to have moderate avoidance rates (e.g., terns) and species with near complete
avoidance (e.g., loons).

1 HF accounts for the degree to which &aps is considered a habitat generalist (i.e., can forage in
a variety of habitats) or a specialist (i.e., requires specific habitat and prey type). The assumption
is that generalists are less likely to be affected by displacement, whereas speciaisteare
likely to be affectedKelsey et al. 2018)The values for HF used in this assessment were taken
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from Willmott et al. (2013). Note that Willmott etal. (2013) useddm1l scal e pl us a @A 0C¢C

indicate that a species does not forage in the Atl@@g

3.2.4.4 Final Risk Determination

The CV, DV, and PV calculations are all used to make a final evaluation on population level risk. First
the CV and DV categories are combined with the exposure assessment to develop a preliminary risk
determination. Rather than multiplying the CV and DV score, as is done in some vulnerability
assessmentd-urneset al.2013a) the PV score is used to adjust the risk score up or down based on the
following rules:minimal = adjustment down in riskow to medium= no adjustment; anltigh =

adjusted up. In the case of a riglkge (e.qg., b), an adjustment down would eliminate the high of the range
and an adjustment up would eliminate the low end of the range. This approach down weights the
influence of PV in the risk assessment to account for the broad uncertainty in urtdilegstexpulation
dynamics.

3.2.5 Uncertainty

Uncertainty is recognized in this assessment for both exposure and vulnerability. Given the natural
variability of ecosystems and recognized knowledge gaps, assessing how anthropogenic actions will
affect theenvironment inherently involves a degree of uncertainty (Walker et al. 2003). Broadly defined,
uncertainty is incomplete information about a subject (Masden et al. 2015) or a deviation from absolute
determinism (Walker et al. 2003). In the risk assessowmrducted here, uncertainty is broadly

recognized as a factor in the process, and is accounted for by including, based upon the best available
data, a range for the exposure, vulnerability, and population scores when appropriate.

For offshore wind avian asssments, uncertainty primarily arises from two sources: predictions of bird

use of thd_ease Areand the region (i.e., exposuiiehorizontally and verticallyand our understanding

of how birds interact with turbines (i.e., vulnerability). While unaetty will always be present in any
assessment of offshore wind, and acquiring data on bird movements during hours of darkness and in poor
weather is difficult, overall knowledge on bird use of the marine environment has improved substantially
in recent yars through local survey efforts (e.g., DOE digital aerial surveys), revised regional modeling
efforts (i.e., MDAT models), and individual tracking studies (e.g., falcons, terns, Piping Plover, Red

Knot, diving birds). For many species, multiple data sesinay be available to make an exposure
assessment, such as survey and individual tracking data. If the data sources show differing patterns in use
of the wind farm area, then a range of exposure is provided (e.g., mitawiao account for all

availabledata and to capture knowledge gaps and general uncertainty about bird movements.

Similarly, knowledge has been increasing on the vulnerability of birds to offshore wind facilities in
Europe (e.g., Skov et al. 2018). Vulnerability assessments have rithgrarated uncertainty into the
scoring process to calculate a range of rédKlketsey et al. 2018; Willmottt al.2013), or have developed
separate standlone tablegWade et al. 2016)n order to keep the scoring process as simple as possible,
this assessment does not directly include uncertainty in the scoring, but rather uses the uncertainty
assessment conducted by Watal. (2016) as a reference and references all available literature. Like
exposure, if there is evidence in the literature, or from other data sources, that conflicts with the
vulnerability score, the score will be adjusted up or down, as appropriatelute a range that extends
into the next category. This approach accounts for knowledge gaps and general uncertainty about
vulnerabilityof birds to wind facilities
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Table3-9.

FromWadeetél.2 0 16 ) :
factors for 38 seabird species. Uncertainty Scores equate to five Uncertainty Categories with greater
scores indicating lower uncertainty: very high (score 1), high23coroderate (score 3), low (score

4) and very low uncertainty (score 5). These categories and scores are on an ordinal scale where the
numerical values have no significance beyond allowing a ranking to be established. Species rankings
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European storm-petrel 1 2 1 5
Leach's storm-petrel 1 2 1 5
Sooty shearwater 1 2 1 5
Arctic skua Moderate 1 1 1 6
Common goldeneye 1 1 2 High 2 6
Greater scaup 1 1 High 2 High 2 6
Manx shearwater High 2 1 High 2 1 6
Slavonian grebe 1 High 2 High 2 1 6
White-tailed eagle 1 High 2 High 2 1 6
Great-crested grebe High 2 High 2 High 2 1 7
Long-tailed duck 1 High 2 High 2 High 2 7
Roseate tern 1 High 2 High 2 High 2 7
Great skua Moderate 3 High 2 High 2 - 1 8
Little tern - 1 Moderate 3 - 1 Moderate 3 8
Velvet scoter High 2 - 1 Moderate 3 High 2 8
Black-headed gull Moderate 3 Moderate 3 High 2 1 9
Northern fulmar Low 4 High 2 High 2 1 9
Arctic tern Moderate 3 Moderate 3 High 2 High 2 10
Great northern diver High 2 High 2 - 1 TVl | | 5 10
Little auk - 1 Low 4 Low 4 . 1 10
Black-throated diver High 2 Moderate 3 High 2 Low 4 11
Common gull Low 4 Low 4 High 2 - 1 11
Common eider Moderate 3 Moderate 3 Moderate 3 Moderate 3 12
Sandwich tern Low 4 Low 4 High 2 High 2 12
Black guillemot ~veryhigh 1 High 2 | Verylow 5 | Verylow 5 13
European shag High 2 Low 4 High 2 5 13
Great black-backed gull Low 4 ﬁ 5 Moderate 3 1 13
Great cormorant Moderate 3 Verylow 5 High 2 Moderate 3 13
Black-legged kittiwake 5 _l 5 High 2 High 2 14
Common tern 5 Low 4 High 2 Moderate 3 14
Herring gull . Verylow 5 5 Moderate 3 1 14
Lesser black-backed gull 5 5 Moderate 3 1 14
Northern gannet 5 5 High 2 High 2 14
Red-throated diver Low 4 Low 4 High 2 Low 4 14
Common scoter Low 4 _l 5 Low 4 High 2 15
Atlantic puffin Moderate 3 Moderate 3 _ 5 I-I 5 16
Razorbill Low 4 | Verylow 5 ﬁ 5 Low 4 18
Common guillemot Low 4 TV | | 5 Ve | | 5 T Ve | | 5 19
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3.3 Results Overview

3.3.1 Potential effects by constructiatage

Construction and InstallatioBirds can potentiallpedisplaced by construction activities or collide with
construction equipment when they interact with construction vess@l$Gs being installed. Spatially,

bird exposure to the Lease Area will be similar during all developstagésbut exposure to

congruction activities are considered to be tempof&gx and Petersen 201¥)uringconstruction, there
may be temporary distbance of sediment during cable installation, but the disturbance will be confined
to a relatively small argat depth) and permanent loss of foraging habitat for seabirds is unlikely.
During construction, a sheterm impaciproducing factor to birdsicludes the lighting of construction
vessels that may attract birds. However, risk of increased collision due to attraction to lighting during
nighttime construction activities is considered to be temporary (Fox et al. 2006) and is unlikely to affect
popultions; and thus, lighting is not discussed in detail as an individual h&z#énis assessment,

potential effects from construction are assessed simultaneously with operation.

Operations and Maintenand&uring operations e potential effects afffshore wind facilitie®nbirds

are habitat loss due to displacemamdmortality due to collisiorfDrewitt and Langston 2006; Fet al.
2006; Goodale and Milman 201@)he lighting associated witWTGs and theOffshore Substationmmay
result in attraction of birds and increased risk of colligidontevecchi 2006)These effects are variable

by taxonomic group, but can be minimized by using best management practices, suchmenkty

strobe light§ BOEM 2020c) Lighting is not discussed in detail as an individual hazard but considered a
factor that could increase collision ridkhe presence of maintenance vessels and associated activities
may temporarily displace birds, but are not expected to cause advecss(BOEM 2018a)

DecommissioningWhile the specifics of decommissioning activities asefally known at this time, the
effects from decommissioning are expected to be the same or less than construction @éétixided
Petersen 2019}hus, the potential impacts from decommissioning are not assessed independently.

The following sections describe the analytical methods and criteria used to assess exposure, the criteria
used to assesallnerability, and the how the exposure and vulnerability assessments were combined to
assess potential effects.

3.3.2 Exposure

Migrant terrestrial and coastal species may follow the coastline during migration or choose more direct
routes over expanses of opeater. Many marine birds also make annual migrations or seasonal
movements up and down the Atlantic coast (e.g., gannets, loon, and sea ducks), taking them directly
through the midAtlantic region, particularly in spring and fall. The rAdlantic region aso supports

large populations of birds in summer, some of which breed in the area, such as coastal gulls and terns.
Other summer residents, such as shearwaters, visit from the Southern Hemisphere (where they breed
during the austral summer/boreal winténthe fall, many of the summer residents leave the area and
migrate south to warmer regions and are replaced by species that breed further north and winter in the
mid-Atlantic region. This results in a complex ecosystem where the avian community coompstifis
regularly, and temporal and geographic patterns are highly variable.

Three avian species listed under the Endangered Species Act (ESA) are present in the region: the Piping
Plover Charadrius melodys Red Knot Calidris canutus rufy and Roseat Tern Sterna dougallj.

Piping Plovers nest along Virginia beaches and will also migrate (spring and fall) through the region to
and from northern breeding sites. Red Knots pass through the region during migration in transit to far
northern breedingites andise some stopover areas in Virginia to refuel along the way. Roseate Terns
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formerly bred along the coast of Virginia, but now only pass through on their way north to breeding sites
in New York and New England states. Other federedlgognized spees include the Blackapped

Petrel, currently proposed for listing under the ESA, and the Bald Eagle and Golden Eagle, both protected
under the BGEPA none of which are likely to occur in the Lease Area.

The assessment, below, includes the following &mhespecies group: a description of the spatiotemporal
context of exposure, exposure assessment, relative behavioral vulnerability assessment including flight
height data, and a final risk determination. Marine birds are further divided into family gbma&uses

listed under the Bald and Golden Eagle Protection Act and the ESA are assessed individually. A summary
table is provided at the end of the assessment.

3.4 Results: Normmarine migratory birds

3.4.1 Coastal Waterbirds

3.4.1.1 Spatiotemporal Context

Coastal waterbirdsse terrestrial or coastal wetland habitats and rarely use the marine offshore
environmentln this group, species are included that are generally restricted to freshwater or that use
saltmarshes, beaches and other strictly coastal habitats, and ti@t@aptured in other groupings (e.g.,
grebes and waterfowl). Some grebe species migrate to and winter on saltwater, where they generally stay
inshore in relatively shallow and/or sheltered coasgaérs butnay also be found offshore in shallower
regionsor over shoals (Stout and Nuechterlein 1998aterfowl comprises a broad group of geese and

ducks, most of which spend much of the year in terrestrial or coastal wetland l{Baitddéssarre and

Bolen 2006) The diving ducks generally winter on open freshwater, as well as brackish or saltwater.
Species that regularly winter on saltwater, including mergansers, scaup, and goldeneyes, usually restrict
their distributions to shallow, very nearshore waf€wen and Black 1990The IPaC database did not

identify any coastal waterbird species in tleaseArea or surrounding waterA.subset of the diving

ducks, however, have an exceptionally straffinity for saltwater, either yeaound or outside of the
breeding season; these species ar e ktheMarimeBard t he
section (below)

3.4.12 Exposure Assessment

Exposure for coastal waterbirds was assessed spauies accounts, DOE digital aerial survey data, and
literature. Exposure onsidered to bminimal because most coastal waterfowl spend a majority of the
year in freshwater aquatic systems and+sbare marine systems, athere is little to no usefdhe

Lease Area during any seag®iigure 36). Due to theninimal exposure rating, a vulnerability and risk
assessment was not conducted.
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Figure3-6. Coastal ducks, geese, and swans (left) and grebes (right) observed, by season, duridmiteé DOE
aerial and bodiased surveys. Note the different scales used inthe series of maps of each group.

3.4.2 Shorebirds

3.4.21 Spatiotemporal Context

Shorebirds are coastal breeders and foragers and generally avoid straying out over deep waters during
breeding. Fevghorebird species breed locally on the U.S. Atlantic coast; most shorebirds that pass
through the region are northern or Arctic breeders that migrate along the U.S. east coast on their way to
and from wintering areas in the Caribbean islands, or Cemt&duth America. Of the shorebirds, only

the two phalaropes (Red Phalarope and Rezked Phalarope) are generally considered marine species
(Rubegaet al.2020; Tracyet al.2020) Very little is known regarding the migratory movementdese
species, although they are known to travel well offshore. Two shorebird species that are federally
protected under the ESA occur in the redidhe Piping Plover and the Red Kricand these are

addressed in detail belgiable3-10).

Table3-10 Shorebirds of federal conservation concern occurring in Virginia, and their conservation status (E =
Endangered; T = Threatened

| Common Name Scientific Name State Status Federal Status
Red Knot Calidris canutus rufa T T
Piping Plover Charadrius melodus T T

3.4.2.2 Exposure Assessment

Exposure was assessed using species accounts and DOE digital aerial survey data. Spatial and temporal
exposure t@onstruction and operation is considered tanp@mal because few were observed offshore

and none in the Lease Ardedure 37). A recent tracking study conducted in inland Canada indicates

that shorebirds need 1.2 7 mi (2 14 km) to climb above a 541 ft (165 myline(Howell et al. 2019)

Since thenshore edgef the Lease Area 87 mi (44 km) from thenearestoast, most migrating
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shorebirds are likely above 1,000 ft (304 m) at the time that they reach the Leasthéugh some
uncertainties remain regarding migratory flight heigbise b the minimal exposure, a vulnerability and
risk assessment was not conducted forB&A shorebird species.

Figures-7. Shorebirds observed, by season, during the DOE digital aerial avasledesurveys.
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