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1. Introduction

In the MagnusorStevens Fishery Conservation and Management Act (MS@éngress recognized that

one of the greatest lorigrm threats to the viability of commercial and recreational fisheries is the

continuing loss of marine, estuarine, and other aquatic habitats. Congress also determined that habitat
considerations shoul@ceive increased attention for the conservation and management of fishery
resources of the United States. As a result, one of the purposes of the MSA is to promote the protection of
Essential Fish Habitat (EFHI) the review of projects conducted under federal permits, licenses, or other
authorities that affect or have the potential to affect such habitat.

The MSA require$ederalagencies to consult with the Secretary of Commerce, through the National

Marine Fisheries Service (NMFS) wi t h respect to fiany action author
proposed to be authorized, funded, or undertaken, by such agency that may adversely affect any essential
fish habitat i de nUnitetl Stated Caddl(8.€)18 1855(h)(2). Thiscptocess is1l 6

guided by the requirements of the EFH regulation at &fe®fFederalRegulations (CFR$00.905. The

Bureau of Ocean Energy Management (BOEW) be the lead Federal agency for the consultation and

will coordinate with any other Federal agencies that may be issuing permits or authorizations for this

project, as necessary, for one consultation that considers the effects of all relevaniaeddagal

including in offshore and inshore coastal environméantg, issuance of permits by the U.S. Army Corps

of EngineergUSACE] and/or the U.S. Environmental Protection Age[id$EPA]).

USACE intends to utilize this EFH assessment to meet its responsibilities under Section 404 of the Clean
Water Act and Section 10 of the Rivers and Harbors Act of 1899. These permits may include the
construction of offshorevind turbine generatol®VTGs), scour protection around the base of the WTGs,
submarindnterarraycables connecting the WTGs, offshore substagtlatforms(OSP9, interarray

cables connecting the WTGs to tB&Ps and installation of export cables from th8Psto the onshore
interconnection facilities.

Pursuant to the MSA, each Fishery Management Plan (RMiB) identify and describe EFH for the

managed fishery, and the statute defines EFH as i
spawning, breeding, feeding or growth aiomalmat uri ty
Oceanic andAtmosphericAdministration (NOAAY egul ati ons further define EF

include aquatic areas and their associated physical, chemical, and biological properties that are used by
fish and may include aquatic areas historically u
sediment, hard bottom, structures underlying the waters, and associated biological communities;
inecessaryo means the habitat required to support
contribution to a healt hy eeecdoisnygs,t eomm; garnodw tfihs ptaow nm ant
species' full life cycle.

The EFH final rule published in the Federal Register on January 17, 2002, defines an adverse effect as:
fany i mpact which reduces the quality and/ or quan

An adverse effect may include direct or indirect physical, chemical, or biological alterations of the
waters or substrate and loss of, or injury to, benthic organisms, prey species and their habitat and
other ecosystems components, if such modificatiotisae the quality and/or quantity of EFH.

The EFH final rule also states that the loss of prey may have an adverse effect on EFH and
managed species. As a result, actions that reduce the availability of prey species, either through
direct harm or capture dnrough adverse impaats the prey species' habitatay also be

considered adverse effects on ERdverse effect®n EFH may result from action occurring

within EFH or outside EFH and may include s#tpecific or habitatwide impacts, including

individual, cumulative, or synergistic consequences of actions.
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The EFH regulations state that for degeralaction that may adversely affect ERldderalagencies

must provide NMFS with a written assessment of the effects of that action on EFH (50 CFR 600.920(e)).
This EFH Assessment should include analyses of all potential impacts, including temporary and
permanent and direct and indirect individual, clative, and synergistic impacts of the proposed project.
The EFH assessment must contain the following mandatory elements: (i) a description of the action, (ii)
an analysis of the potential adverse effects of the action on EFH and the managed spdatiesearal
agencyds conclusions regarding the effects of the
applicable (50 CFR 600.920(e)(3)). Due to the potential for substantial adffexte onEFH from the
proposed project, an expanded EFH consultation as described in 50 CFR 600.920(f) is necessary for this
project. As part of the expanded EFH consultation, the EFH Assessment for the proposed project, the
assessment should also contain additigmformation, including: (i) the results of an-eite inspection to
evaluate the habitat and the site specific effects of the pr@jethe views of recognized experts on the
habitat or species that may be affec(@g a review of pertinent literature and related informatigw)

an analysis of alternatives to the actiand (v) other relevant information.

The EFH expanded consultation process allows the maximum opportunity for NMFS éediettad

action agency, in this case BOEM, to work together to review the action's impacts on EFH and federally
managed species, and for NMFS to develop EFH conservation recommendations (CRs) to avoid,
minimize, or otherwise offset adverse effectsEFH and federally managed species. Although the EFH
consultation is a separate review mandated pursuant to the MSA, the EFH regulations encourage the
consolidation of the EFHomsultation with other interagency consultation, coordination, and
environmental review procedures required by other statutes, sttah Idational Environmental Policy

Act (NEPA), where appropriate.

SouthCoasWind Energy LLC SouthCoastVind) has submitted the draft Construction and Operations

Plan (COPJor their proposed Projethhat would be located in a Lease Area in federal waters south of
Marthaés Vineyard and Nantucket andlectivehorefasrédftes hor e
hereafter as the Project, to BOEM for review and appro@ainsistent with the requirements of 30 CFR
585.620 to 585.638, COP submittal occurs after BOEM grants a lease for the Profectiini¢bast

Wind completes all studies and surveys defined in their site assessmeBipidnCoasWind is

working with BOEM to address additional information needs to finalize the COP. This EFH assessment
relies on the most current information available for the Project.

BOEM is consulting on the COP for the Project, as well as other permits and approvals from other
agencies that are associated with the approval of the COP. Othetimo agencies include the Bureau of
Safety and Environmental Enforcement (BSBER) USACE.USACE will adopt this EFH assessment for
impacts resulting from the Proposed Action that are relevant to USACE permitting actions under Section
10 of the Rivers and Harbors Act of 1899 (RHA;3%.C.8§ 403) and Section 404 of the Clean Water

Act (33U.S.C.§ 1344).

This EFH assessment provides a comprehensive description of the Proposed Action, defimgsdthe

area describes EFH and EFH species potenteligctedby the Proposed Action, and provides an

analysis and determination of how the Proposed Action may affect EFH and EFH species. The activities
being considered include approving the COP for the construction, operation, maintenance, and conceptual
decommis®ning of the proposed Project. A separate EFH consultation will be conducted for Project
decommissining.

1 On February 1, 2023, Mayflower Wind Energy LLC changed its name to SouthCoast Wind Energy LLC and changed the
project name from the Mayflower Wind Project to the SouthCoast Wind ProfeztMayflower Wind name has been

updated to SouthCoast Wind throughout this document, but references to certain documents may still refer to Mayflower
wind.
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2. Proposed Action

Under the Proposed Action (Alternative B in thevEEonmental mpactStatement [EIS), the

construction, operation and maintenance, and eventual decommissioning of the Project on(tbat&CS
Continental Shelfpffshore of Massachusetts would occur within the range of design parameters
described in Volume 1 of theouthCoasWind COP SouthCoast Wind 2023subject to applicable
mitigation measures. The Lease Aig&27,388 ares(51,552 lectreg with up to 149 positions
occupied by WTGand OSPsThe 149 positions will conform to arfhuticatmile-by-1-nauticatmile

grid (1.9kilometerby-1.9-kilometel) layout with an eastvest and norttsouth orientatiorwhich was
agreed on across &hodelslandMassachusettWind Energy AreaRI/MA WEA) leaseholders.e.,
Equinor Wind US, Eversource Ener@outhCoaswind, Orsted North America, and Vineyard Wind
LLC). The WTGs,OSks, andnterarraycableswill be located in BOEM Renewable Energy Lease Area
OCSA 0521 (Lease Area), part of tHdassachusettd/ind Energy AreaWEA). The Lease Area is in
federal waters of the OCS approximat2nauticalmiles @8 kilometerg southofMar t hads, Vi neyar
Massachusettandapproximatelyl nauticalmiles (L13kilometers) to theeast ofMontauk NewYork.
Foundation concepts csidered foWTGsand OSPincludemonopile, piled jackeandsuctiorrbucket
jacket Theinterarraycable network will bed24.3 to 497.1 miles (200to 800kilometes) long buried

3.2t0 8.2 feet (1.G0 2.5 meters) below the seabd@the Project will include one preferr&CCmaking
landfall and interconnecting to the ISO New England Inc. {NE) grid at Brayton Point, in Somerset,
Massachusett3.he Brayton PoinECCwill be 97 to 124 miles (L56to 200kilometers) longand may
contain up to 6 direct current (DCables buried 3.2 to 13.1 feet (10X.0 meters) below the seabdthe
Projecthasalso includé for analysisone variant export cable corridor whichp#rmitted would make
landfall and interconnect to the ISME grid in the town of Falmouth, Massachuséltse FalmouthECC
will be 51.6to 87 miles 83 to 140kilometel) longand may contain up tive alternaing current (AC)or
direct current (DCgables buried 3.2 to 13.1 feet (1004.0 meters) below the seabéd. described

below this variant is ndieing permitted at this tim&outhCoast Winis conducting Lease Area build
out in two projectsProject 1 and Project Zhe Brayton Point EC@iill be used for both Project 1 and
Project 2 while thé-almouth varianECCwill only be usedor Project 2 in the event that technical,
logistical, grid interconnection, or other unforeseen challenges arise during the design asatirggin
phase that prevent Project 2 from makingterconnection at Brayton Poifh addition to the ECCs, there
will be an Aquidneck Island Onshore Export Cable Ralnag theECC route to Brayton Poithat
contains up to four underground onshore DC cables and up to two communication cables, each 3 miles
(4.8 kilometers) long.

Thelandfall locationdbeing considered for each landing sitelude
1 Brayton Point ECC: Eastern or Western shorelines of Brayton Point
1 Aquidneck Island onshore cable route intermediate landfall: Portsmouth, Rhode Island

9 Falmouth ECC: Worcester Avenue, Central Park, or Shore Street

Project construction angperatios and maintenance (O&M)omponents are summarizedTiable 21
and described in the following sections.

While this assessment includes a descriptiath@fFalmouth ECC variant atige impact of this variant
on EFH,the applicanis notseeking USACE authorizatidor thisvariant at this timeSince this variant
is currentlynot reasonabliikely to occur it may beprematurdor NMFS toissue conservation
recommendations for this variant at this tirtighere is USACE permit action for this varigdiSACE
andotherappropriate Federal agencies will discuss any additional informatiomé#yabe necessary to
issue conservation recommendatipassuant tahe regulations at 50 CFB00.920outlining when
action agencies need to reinitiate consultation for impacts to essential fish. habitat
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Chapter2
Proposed Action

Table 2-1. SouthCoast Wind construction and O&M project components

Project Component ‘ Location Project Component(s)

Layout and Project
Size

Offshore

=a =4 -4 -4

Up to 149 WTG/OSP foundations
Up to 147 WTGs
Up to 5 OSPs

1 nautical mile x 1 nautical mile grid (1.9 kilometers x 1.9 kilometers)
grid layout with easti west and northi south orientation

Foundations

Offshore

Monopile, piled jacket, and/or suction-bucket jacket options for WTGs
and OSPs (suction-bucket jackets would only be installed for up to 85
positions in the southern portion of the Lease Area associated with
Project 2)

Seabed penetration: 65.61 262.4 feet (20.0i 80.0 meters)

Foundation diameters

o] monopiles: up to 52.5 feet (16.0 meters)

o] piled jackets: up to 14.7 feet (4.5 meters)

o] suction-bucket jackets: up to 65.6 feet (20.0 meters)

Scour protection for up to all positions

WTGs

Offshore

=a =4 -4 |4

Rotor diameter: 721.71 918.6 feet (220.0i 280.0 meters)
Blade length of 351.0i 452.8 feet (107.0i 138.0 meters)

Hub height above Mean Lower Low Water (MLLW): 418.71 605.1 feet
(127.61 184.4 meters)

OSPs

Offshore

=

Maximum structures envisaged located on grid positions: 5

Top of topside height above MLLW: 160.81 344.5 feet (49.07 105.0
meters)

One high voltage direct current (HVYDC converter OSP would use 9.9
million gallons per day of once-through non-contact cooling water, with
a maximum intake velocity of 0.5 feet per second, and a maximum
end-of-pipe discharge temperature of 86°F (30°C). Depth of withdrawal
for cooling water at 74 feet (22.6 meters) below the surface and 81 feet
(24.7 meters) above the seafloor

Scour protection for all positions

Interarray Cables

Offshore

Nominal interarray cable voltage: 60 kilovolts to 72.5 kilovolts

Length of interarray cables beneath seafloor:124.2i 497.1 miles (200i
800 kilometers)

Target burial depth (below level seabed): 3.2 8.2 feet (1.0i 2.5 meters)

Falmouth Offshore
Export Cables

Offshore

Number of offshore export cables: up to 5

Anticipated nominal export cable voltage (AC or DC): 2007 345
kilovolts (AC) or £525 kilovolts (DC)

Length per export cable beneath seabed: 51.61 87.0 miles (83.0i 140.0
kilometers)

Cable/pipeline crossings: up to 9
Target burial depth (below level seabed): 3.2-13.1 feet (1.0-4.0 meters)

Brayton Point
Offshore Export
Cables

Offshore

=A =4 -4 =4 =4

= =4

Number of offshore export cables: up to 6

Nominal export cable voltage (direct current [DC]): £320 kilovolts
Length per export cable beneath seabed: 971 124 miles (1561 200
kilometers)

Cable/pipeline crossings: up to 16

Target burial depth (below level seabed): 3.2i 13.1 feet (1.0i 4.0
meters)
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Project Component ‘ Location Project Component(s)

Aquidneck Island Onshore | § Portsmouth, Rhode Island
Onshore Export 1 Nominal underground onshore export cable voltage for DC
Cable Route transmission: +320 kilovolts
l(;r;ltgfrgﬂ)edmte 1 Up to 4 onshore export cables and up to 2 communications cables
1 Up to 3 miles (4.8 kilometers) per cable
Falmouth Landfall Onshore | Three locations under consideration: Worcester Avenue, Central Park,
Site and Shore Street
Installation methodology: Horizontal Directional Drilling (HDD)
Brayton Point Onshore Brayton Point: Two locations under consideration: Eastern and
Landfall Site Western shorelines of Brayton Point
1 Brayton Point: Installation methodology: HDD
1 Aquidneck Island: Several locations under consideration for the
intermediate landfall across the island
1 Aquidneck Island: Installation methodology: HDD
Onshore Export Onshore |9 Falmouth, Massachusetts
Cables from Landfall T Nominal underground onshore export cable voltage for AC
to Onshore transmission: 2007 345 kilovolts
Substation 1 Up to 12 onshore export power cables and up to five communications
cables
1 Upto 6.4 miles (10.3 kilometers) per cable
Onshore Export Onshore | Somerset, Massachusetts
Cables from Landfall 1 Nominal underground onshore export cable voltage for DC
to HVDC Converter transmission: +320 kilovolts
Station 1 Up to 6 onshore export cables and up to 2 communications cables
1 Upto 0.6 miles (1.0 kilometers) per cable
Onshore Substation | Onshore | Falmouth, Massachusetts
1 Two locations under consideration: Lawrence Lynch and Cape Cod
Aggregates
1 Upto 26.0 acres (10.5 hectares) for the substation yard
1 Transform to 345 kilovolts
9 Air-insulated substation (AIS) or gas-insulated substation (GIS)
configurations
HVDC Converter Onshore | Somerset, Massachusetts
Station f Up to two HVDC converter stations
1 Upto 7.5 acres (3.0 hectares)
1 Convert the power from DC to 345 kilovolts AC for injection to the
existing ISO-NE grid system
Transmission Line Onshore | Falmouth, Massachusetts
from Onshore 1 New 345-kilovolts overhead transmission line along existing utility
Substation to ROW (preferred)
::r\?:an:é) ount: eF::(t)ilcr)]r: of 1 To be designed, permitted, constructed, and operated by transmission
(POI) system owner, Eversource
1 New, 345-kilovolts underground transmission line (alternate)
1 Upto 2.1 miles (3.4 kilometers) in length
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Transmission Line Onshore | q Somerset, Massachusetts
f(gc())wvgr\t/eDrCStation o f New, 345-kilovolts underground transmission line
Brayton Point POI 1 Up to 0.2 mile (0.3 kilometer) in length
Falmouth POI Onshore | § Falmouth, Massachusetts
9 Upgrades to existing Falmouth Tap (new or upgraded POI by
Eversource)
Brayton Point POI Onshore | q Somerset, Massachusetts
1 Existing, National Grid substation 345-kilovolts GIS breaker building at
National Grid substation Station

Source: COP Volume 1, Table 3-1; SouthCoast Wind 2023 with supplemental information provided by Southcoast Wind

2.1 Project Area

The Project area comprises the project footprint for the Wind Farm Area, ECCs, and all areas affected by
the construction and operation of these facilities, which includes coastal nearshore habitats of the Brayton
Point ECC, Falmouth Point ECC, Aquidneskahd landfalls, adjacent Rhode Island and Massachusetts
state waters, and ocean habitats in the Massachusetts WEA on the OCS offshore of Massachusetts. The
different components of the Project area are showriginre 21.

Portsanticipatedo be used for Projecbnstruction and decommissioniagtivities includeNew
Bedford,Fall River, and Salem, Massachusetayisville and ProvidenceRhode IslandNew London,
ConnecticutSparrows Point, Maryland; Charleston, South Carol®arpus Christi, Texadltamira,
Mexico; and ports in Canada (Sheet Harbor, Sydney, ArgeMitgrial and equipment may be delivered
from vessels originating from Europe, Asia, and via the Panama ©dl.vesselrips would originate
primarily from the ports ofNew Bedford and Fall River, Massachusettsl New LondonConnecticut,

with occasionatrips originatingfrom ports in Davisville and Providence, Rhode Island; Salem,
Massachusetts; Sparrows Point, Maryta@tarleston, South Carolipnand foreig ports if needed

As detailed inSection5, potential impacts that would occur in the Project area under the Proposed Action
include generation of underwater noise during pile driving; release of suspended sediment plumes during
cable emplacement; generation of operational WTG noise; generagtacobmagnetic fiels(EMF)

and heat by operational transmission cables; and habitat conversion resulting from placement of the
foundations, scour protection, and cable proteckigure 21 depicts the geographic scope of each of the
potential impacts of the Proposed Action.
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Figure 2-1. Project area overview including Lease Area and ECCs
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2.2 Construction and Installation

The construction of Project components will ocicuthe nearshore and offshore waters of the Atlantic

OCS the nearshore waters of Falmouth, MassachyseittsNarragansett Bay. Project construction

methods and estimated quantities for each design alternative are described in the following section. The
potential adverseffects of project construction on the environment are discussed in Sgection

The total number of construction days for each project comparikrdepend on a number of factors,
including environmental conditions, planniragndconstruction and installation logistics. The general
installation schedule is provided Trable 22 andFigure 22. This schedule is approximated based on
several assumptions, including the estimated timeframe in which permits are received, anticipated
regulatory seasonal restrictions, environmental conditions, planning, and logistics. The installation
schedule inclués both piledriving and norpile-driving activities.Installation of scour protection is
included in the foundations/structut@aeline while horizontal directional drilling (HDDinstallation is
included in the export cabiestallationtimeline

Table 2-2. SouthCoast Wind indicative construction schedule

SouthCoast Wind Indicative

Construction Activity Construction Schedule
HVDC i Onshore Scope Q1 of 2025 to Q2 of 2029
HVDC i Fabrication/Installation and Commissioning Q2 of 2026 to Q4 of 2030
Foundations/Substructures i Scour Protection and Seabed Q1 of 2027 to Q3 of 2029
Preparation

Foundations/Substructures i Substructure Installation 7 Piled Q2 of 2028 to Q4 of 2030
Jackets/Monopiles

Foundations/Substructures i Substructure Installation i Suction Q2 of 2030 to Q3 of 2031
Bucket Jacket

Interarray Cable i Installation and Commissioning Q2 of 2028 to Q3 of 2030
Export Cable 1 Install i Onshore, Offshore, and Commissioning Q4 of 2026 to Q3 of 2030
WTG i Installation and Commissioning Q2 of 2029 to Q4 of 2031

Source: COP Volume 1, Figure 3-6; SouthCoast Wind 2023 with supplemental information provided by Southcoast Wind
Q = quarter
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2026 2027 2028 2029 2030 2031

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q@ Q1 Q@2 Q@ 4 Q1 Q2 Q@ M o Q2 @ Q4 o1 Q2 Q o4

Piled Jacket Installation ] I —

Monopile Foundation . 2z C——o

Installation

Suction-bucket Jacket [ )
Installation

Cable Landfall Installation —

(HDD Installation) C—

Offshore Cable Installation -1 )

Inter-array Cable Installation | J

WTG Installation and

Cﬁmmjssmnmg _
HRG Surveys e

Potential UXQ Detonation (i G e )
necessary)

@S  Project 1
) Project2

Source: Petition for Incidental Take Regulations for the Construction and Operations of the SouthCoast Wind Project (LGL 2024)
Note: Project 1 refers to Project components associated with the Brayton Point POI. Project 2 refers to Project components associated with either the Brayton Point POI or
Falmouth variant POI.

Figure 2-2. Anticipated construction schedule for the Wind Farm Area and ECCs
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2.2.1 Installation of WTG/OSP Structures and Foundations

Within the 127,38&cre (51,552ectare) Wind Farm Are&outhCoasWind would construct up to 149
substructures that support a combination of WTGs and OSPsliy-a-hauticalmile grid layout with

east west and norfisouth orientationKigure2-3). SouthCoaswind is consideringhreetypes of
substructures: monopil&igure2-4), piled jackeiFigure 25), andsuctiorbucket jacke(Figure 26).?
SouthCoast Wind has removegrhvity-based foundation structurrem the Project Design Envelope for
both Project 1 and Project 2. The Project will develop and install up to two different substructure concepts
for the WTGs and may use a third different concept for the OSPs. Project 1 will have one type of WTG
foundaton, either monopiles or piled jackets. Project 2 will likely also have one type of WTG foundation,
either monopiles, piled jackets, or suction bucket jackétsiopile and pild jacket foundatios are the

two typesprimarily under consideration fW TG andOSPsubstructures, argelection will be basedn

site conditionsaandthe design of th@©SP topside structur8uction-bucket jackefoundatiors mayalso

beusal as substructurder WTGsand OSP$utwould be restrictetb up to 85 WTG positions ithe

southern portion of the Lease Ar@gagure2-7). WTGs would extend up to 1,066.3 feet (325.0 meters) at
the highest blade tip height with a minimum tip clearance above highest astronomical tide of 53.8 feet
(16.4 meters(Figure 24). A summary of foundation design parameters is providddhbie2-3.

The proposed Project would include up to five OSPs to collect the energy generated by the WTGs and
would be located on the samd{-1-nauticatmile grid layout as the WTGs. OSPs help stabilize and
maximize the voltage of power generated offshore, reduce potential electrical losses, and transmit energy
to shorelnterarraycables would transfer electrical energy generated by the WTGs to the Th&ses.

OSP designs are under consideration: OptignModular (Figure2-8), Option Bi IntegratedFigure

2-9), Option Ci HVDC Converter(Figure2-10). Each O® design would include a topside that houses
electrical equipment and a foundation substructure to support the topside. The smallest topside structure
would be Option A Modular and would likely hold a single Attansformer with a single export cable.

It would sit on any type of substructure design considered for the WEGsnonopile, pilegacket
suctiorrbucket jacket Option Bi Integrated is also an AC solution but is designed to support a high
number ofinterarraycable connections, as well as multiple export cable connegcéindsvould contain

multiple transformers in a single topside structure. Depending on the weight of the topside structure and
soil conditionsa piled-jacket substructureith four to six legs thatrequires one to three piles per legay

be usedBecause of its larger size, if Option B is selected, a smaller number of OSPs would be required to
support the proposed ProjeBbuthCoasWind does not intend to use load balancing cables to connect
OSPs under OSP options A and@tion Ci HVDC Converter would convert electric power from high
voltage alternatingurrent (HVAC)to high voltage direct currenH{/DC) for transmission to the

onshore grid system and would serve as a gathering platfointdaarraycables or be connected to one

or more HVAC gathering units, which would be similar to the Modular and Integrated OSP designs. Due
to its size, the HVYDC Converter OSP would be installegited jacket substructuseSout hCoast Wi noc
preferred OSP design is Optiori ¢1VDC Converter with piled jacket foundations as substructures to

meet the specific engineering requiretsesr this designHigure2-10).

SouthCoaswind has selected an HVDC converter OSP (Option ClPfoject 1(Brayton Point
interconnectioh ForProject 2(Brayton Point interconnection tre Falmouthvariant interconnection
SouthCoaswind will select an OSP design, which may entail one or more OSPs, based on future offtake
agreements and through its supplier/equipment contracting process. Selection of HHRgjeftlr 2

21n May 2023, SouthCoast Wind informed BOEM that it was remogiagity-based structusfGBS)as a potential
foundation for WTGs and OSPs from its PBe to the technical, economic, and ecological challenges and greater impact
levels associated witBBS substructureSouthCoast Winalsoinformed BOEMthat it wouldrestrict possible locations

of WTGsand OSPsvith suctionbucket jacket foundatiorts the southern portion of the Lease Aasaociated with

Project 2 The EFH Assessment has been revised to refiese changes the Proposed Action.
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would meara total of two OSPwould be required, while selection of HYAC may requidglitional

OSPs (up tofour). SouthCoaswind filed aNational Pollutant Discharge Elimination SystédPDES
permit application for the HVDC converter OSP Rapject 1on October 31, 202&8nd revisedn August
2023(TetraTech and Normandeau Associates, Inc3R#2gure2-11 shows thdocation of the OSP with
converter statioffior Project 1 (Latitude = 40° 48' 18.16" N, Longituder8° 19' 29.41" W)An

overview of the characteristics of the cooling water intake structure (GWits3 HVDC converter OSP
is provided inTable2-4. If HVDC design is selected fétroject2 whi ch i s Sout hCoast
preferencethe second OSP would bestalled in the southern portion of the Lease Atbe indicative
location of the OSPLatitude = 40° &' 34.81" N, Longitude =70°28 4160' W) is shownin Figure

2-11. The parameters identified Fable2-4 for Project lare representative of tlsecond OSP, although
the OSP would be in deeper waitethe southern portion of the Lease Area (refdfigure2-3 for WTG
position depths)SouthCoast Wind would be required to apply for a separate NPDES permnsefoond
HVDC converter OSP.

As summarized iTable2-2 andFigure2-2, installation and commissioning of the OSPs will odcoim
Q2 of 2026 to 4 of 2030, substructure installation from Q2 to Q4 in 2028, 2029, and 2030\Vai&
installation and commissioning from Q2 of 202 Q4 of 203.
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Figure 2-3. Layout for full Lease Area build-out with maximum number of foundations
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Table 2-3. SouthCoast Wind foundation design parameters

Number of
Foundation Type Legs Footprint Diameter 2 Footprint Area?
WTG Pin-Piled Jacket 4 380.5 feet (116.0 meters) 2.61 acres (1.05 hectares)
WTG Monopile 1 374 feet (114.0 meters) 2.52 acres (1.02 hectares)
WTG Suction-Bucket Jacket 4 521.6 feet (159.0 meters) 4.91 acres (1.99 hectares)
OSP Pin-Pile Jacket 3to4 380.5 feet (116.0 meters) 2.61 acres (1.05 hectares)
i Option A Modular
OSP Monopile 1 374 feet (114.0 meters) 2.52 acres (1.02 hectares)
i Option A Modular
OSP Suction-Bucket Jacket 4 521.6 feet (159.0 meters) 4.90 acres (1.98 hectares)
i Option A Modular
OSP Pin-Pile Jacket 4t06 213 feet x 105 feet 7.54 acres (3.05 hectares)
i Option B Integrated (65 meters x 32 meters)
OSP Pin-Pile Jacket 4 279 feet x 197 feet 9.79 acres (3.96 hectares)

i Option C DC Converter

(85 meters x 60 meters)

Source: modified from COP Volume 1, Tables 3-2, 3-3, and 3-6; SouthCoast Wind 2023
a2 Footprint includes combined area of foundation, scour protection, and mud mats.
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Source: COP Volume 1, Figure 3-13; SouthCoast Wind 2023

Figure 2-4. Representative wind turbine generator diagram with monopile foundation
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Source: COP Volume 1, Figure 3-8; SouthCoast Wind 2023

Figure 2-5. Representative piled-jacket foundation
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49.2-114.8 ft
(15.0-35.0 m)
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Source: COP Volume 1, Figure 3-9; SouthCoast Wind 2023

Figure 2-6. Representative suction-bucket jacket foundation
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Wind Turbine Generator (WTG) or Offshore Substation Platform (OSP)
® WTG/OSP positions where suction-bucket jackets are under consideration (85)
® WTG/OSP positions where suction-bucket jackets would not be used (64)
[J southCoast Wind (OCS-A 0521)
—— Isobath (ft)

Source: SouthCoast Wind 2023.

0 5 10
i Miles

N 1:350,000

Figure 2-7. WTG/OSP positions where suction-bucket jacket foundations are under consideration
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Source: COP Volume 1, Figure 3-15; SouthCoast Wind 2023

Figure 2-8. Representative modular OSP diagram
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Source: COP Volume 1, Figure 3-16; SouthCoast Wind 2023

Figure 2-9. Representative integrated OSP diagram
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‘Above MLLW™|

Source: COP Volume 1, Figure 3-17; SouthCoast Wind 2023

Figure 2-10. Representative DC converter OSP diagram with piled-jacket foundations
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Figure 2-11. Location of the OSP with converter station in the Lease Area from SouthCoast Wind
Offshore Converter Station NPDES permit application for Project 1 and indicative location of the
OSP for Project 2
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Table 2-4. Characteristics of the CWIS for one SouthCoast Wind OSP converter station

Configuration
Parameter

Water Source

SouthCoast Wind OSP CWIS
Atlantic Ocean

Cooling Water
Intake System
(CWIS)

Non-contact, once-through cooling. Each of the three intakes pipes (caissons) operates
independently with its own seawater lift pump. No common entrance or shared piping
between each intake caisson. Typical operations utilize no more than two seawater lift
pumps, with the third serving only as a backup to the other two pumps (no operating
scenario will utilize three seawater lift pumps simultaneously).

Configuration of
intake

Three, approximately 28-inch (0.7-meter)-diameter vertical-shaft intake caissons, with
flared ends to accommodate intake velocity requirements, set perpendicular to the
seafloor, in the middle portion of the water column, located within the jacketed
foundation structure.

The three intake caissons on the OSP are separated by approximately 3.3 feet (1
meter) distance from each other, with the first caisson located approximately 91.9 feet
(28 meters) distance from the center of the platform coordinates. Note that the three
intake caissons are independently operating structures with no common intake or
entrance.

Configuration of
discharge

The cooling water discharge includes one 36-inch (0.91-meter)-diameter vertical-shaft
discharge caisson, located in the middle portion of the water column, and set
perpendicular to the seafloor, located within the jacketed foundation structure. The
discharge depth is 42.7 feet (13 meters) below the surface and the location of
discharge is within a 20-meter radius from the center of the platform coordinates. This
location/depth ensures sufficient distance is maintained between the lift pump caisson
and the overboard water caisson.

Trash/debris bar
rack

The intake caisson(s) will be equipped with a stainless steel trash or debris bar rack.
The proposed bar rack will be similar in concept and analogous to a turtle exclusion
device (TED), utilized by some commercial fisheries to prevent sea turtles from
becoming entrapped within a trawl net; in this case the bar rack would exclude large
marine organisms from entering the intake caisson. The bar rack will consist of three
stainless steel bars approximately 0.8 inches (20 millimeters) wide, or similar, fixed to
the bell mouth opening of the intake caisson. SouthCoast Wind will require the bar rack
to be incorporated into the specific design elements of the OSP fabricator. However,
the use of trash or debris bar racks is not optimal for a seawater lift pump caisson
installed in an offshore environment. The use of a bar rack at the intake of the pump
caisson will create maintenance concerns over time; the bar rack will biofoul with
encrusting/fouling organisms and will require direct access to the pump caisson intake
periodically for cleaning campaigns. The original design did not include a bar rack for
this reason, but a bar rack will be added for compliance requirements of the NPDES
permit application.

Pump
screens/strainers

Each seawater intake caisson is equipped with an in-built pump strainer with a typical
outer screen size of 3/8 inches (9.5 millimeters) intended to protect the seawater lift
pump impeller from debris in the water column. The strainers are retractable on the
seawater lift pump for cleaning. At deck level 1 of the OSP, each pump flowline is also
equipped with a dedicated filter (typical mesh size of 250 micrometers), intended to
protect the equipment and ensure reliable operation of the CWIS. The filter is provided
with an automated backwash cleaning system. No chemicals are involved in the
cleaning cycles.

21



SouthCoaswind Project
Essential Fish Habitat Assessment

Chapter2
Proposed Action

Configuration
Parameter

Number of
traveling screens/
screen wells

SouthCoast Wind OSP CWIS

N/AT no traveling screens

Water depth of
withdrawal, below
surface at MLLW

74 feet (22.6 meters) below the surface

Water depth of
withdrawal, above
seafloor

81 feet (24.7 meters) above the seafloor

Through-screen
velocity
(calculated from
Design Intake

Intake velocity will not exceed 0.5 feet (0.2 meters) per second to meet the
velocity-based impingement compliance option. A maximum velocity of less than or
equal to 0.5 feet (0.2 meters) per second will be integrated into the engineering design
of the CWIS to ensure compliance.

Flow [DIF]) The intake velocity of 0.5 feet (0.2 meters) per second (or less) will be ensured to be
the design limit velocity at the bar rack, accomplished by ensuring the CWIS intake bell
mouth diameter is sized in relation to the lift pump maximum flow rate (i.e., determined
at the maximum power of the motor driving the pump or the pump curve, whichever is
greater) and that the bell mouth face velocity is not exceeding 0.5 feet (0.2 meters) per
second. See NPDES permit Section 6.2 (Tetratech and Normandeau Associates Inc.,
2023) for intake velocity calculation, based on parameters below, including pump data
from a submersible seawater lift pump deployed on another project with a similar
cooling duty requirement of 50.16 Btu/h (14.7 megawatts):

1 Maximum cooling seawater flow required DIF: 9.9 MGD (2 x 780 m3h = 1,560
m?3/h), including contingency

1 Selected pump maximum operational flow (Qmax): (780 m3/h), based on
representative pump data

1 Typical pump configuration: 2 x up to 50% of operational flow, or 1 x up to 100% of
operational flow

1 Minimum pump flow (Qmin): 1.3 MGD (200 m%/h)

1 Minimum pump head (Hmin at Qmax): 160.8 ft (49 m)

1 Maximum pump head (Hmax at Qmin): 239.5 ft (73 m)

1 CWIS intake bell mouth diameter: 4.74 ft (1.445 m)

1 CWIS intake bell mouth area: 17.66 ft2 (1.64 m?)

1 CWIS intake velocity (face velocity): < 0.5 ft/s (0.15 m/s)

Seawater lift The seawater cooling system is a once-through (open loop) system. The maximum

pumps (intake heat duty of the OSP is 50.16 Btu/h (14.7 MW). This maximum heat duty of 50.16 Btu/h

pumps) (14.7 MW) requires a maximum seawater flow of 9.9 MGD (i.e.,1,560 m3/h, including

contingency) for cooling.

Up to two raw seawater vertical lift pumps are required to fulfill the cooling duty. Each
seawater lift pump has a rated maximum nameplate flow capacity of 900 cubic meters
per hour, but maximum operational flow would not exceed 780 cubic meters per hour
per pump, resulting in a maximum design intake flow (DIF) of 9.9 MGD, with two
pumps operating. Only two of the three pumps would be used under normal operating
conditions, with the third pump serving only as a spare/backup. Each seawater lift
pump supplies once-through, non-contact cooling water to a plate heat exchanger, to
facilitate heat exchange/cooling with the seawater cooling system (of 7.35 megawatt
heat duty capacity per heat exchanger). Internal cooling flow is controlled with the use
of a 3-way valve while maintaining a constant speed with seawater once-through (open
loop) cooling.

In addition, a variable frequency drive (VFD) on each of the seawater lift pump motors,
to accomplish the following:
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Configuration

Parameter SouthCoast Wind OSP CWIS

1. The seawater lift pumps are equipped with VFDs for slow start-up of the seawater
supply lines.

2. Fine-scale control of the flow volume, based on cooling requirements.

3. In order to prevent freezing of the standby line, a VFD is used to operate the
standby seawater lift pump at minimum flow capacity during the winter season (still
within the maximum 9.9 MGD DIF for the facility)

Maximum 86°F (30°C)

Discharge

Temperature

Total Design 9.9 MGD = maximum design intake flow required for cooling of the OSP.

Intake Flow (DIF)

Two of the seawater lift pumps operating at approximately 87% of their rated
nameplate capacity will each provide up to 9.9 MGD (DIF) during normal operating
conditions (up to 4.95 MGD each to supply the required cooling water).

During normal operating conditions, each individual seawater lift pump will provide up
to 4.95 MGD to ensure reliable, safe operating conditions at the unmanned OSP.
Seawater Lift Pump settings can be controlled with or without a variable frequency
drive (VFD). Internal cooling flow is controlled by use of a 3-way valve while
maintaining a constant speed with the seawater once-through (open loop cooling). The
system is designed for a rated nameplate capacity of each seawater lift pump of 900
m3/h. However, SouthCoast Wind is seeking 9.9 MGD maximum design intake flow
(DIF) in the NPDES permit to align with the expected maximum operational conditions
(two pumps operating at up to 780 m®h each), as the seawater lift pumps are not
designed to operate at 100% of their total rated nameplate capacity to meet the cooling
needs of the OSP.

Actual Intake Flow
(AIF)

The summary below represents expected maximum, average, and minimum flows
during operations for each month. However, the actual AlIF will be determined based on
CWIS conditions, once operational. To be determined based on average CWIS
operational conditions. Per §125.92(a), AlF represents the average volume of water
withdrawn on an annual basis by the cooling water intake structures over the past three
years. After October 14, 2019, AIF means the average volume of water withdrawn on
an annual basis by the cooling water intake structures over the previous five years.

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max DIF

(MGD) 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9 9.9
Average

Intake Flow 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18 | 8.18
(MGD)

Min Intake

Flow (MGD) 1.3 1.3 1.3 1.3 13 1.3 1.3 1.3 1.3 1.3 1.3 1.3

Flow Reduction
from Design
Capacity

While 9.9 MGD is the DIF, a 50% flow reduction potential from DIF could be achieved
by use of single-pump operation (5.1 MGD), or dual-pumps each operating at reduced
capacity during low-load operating conditions.

Closed-cycle
recirculating
cooling

None. Closed-cycle (closed-loop) cooling utilizing air or seawater is not an available
technology for this type of unmanned offshore facility.

Monitoring
parameters and
sensor locations

The three intake structures will include the following instrumentation:

1 Temperature & water conductivity monitoring devices installed at the seawater lift
pump intake.

1 The intake seawater flowline has an inline flow meter installed upstream of the
seawater filter at the topside of the converter station.

1 Temperature and flow monitoring devices are installed at the feed line and at the
discharge outlet of the seawater heat exchanger.
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Configuration
Parameter SouthCoast Wind OSP CWIS

1 Mechanical sampling connections located at the return line of seawater. The
samples will be taken as required per NPDES permit conditions, to a laboratory for
the analysis of required parameters, per the final NPDES permit.

Chlorination The CWIS is equipped with an antifouling system to prevent marine growth in the pump
System caissons and the Seawater System, which consists of Hypochlorite Generator
Packages. The Hypochlorite Generator Packages produces Sodium Hypochlorite
(NaOCl) by seawater electrolysis. The hypochlorite is injected into the pump caissons
near the suction level of the Seawater Lift Pumps. Hypochlorite Generator Packages
are designed to achieve a hypochlorite solution flow rate of sufficient concentration,
corresponding with a 0 to 2 parts per million equivalent free chlorine concentration in
the seawater intake lines. This method of continuous injection into the pump caisson is
preferred because at a low dosage of NaOCI (i.e., 2 milligrams per liter, 95 kilograms
per day), the residual free chlorine at the outlet would be negligible and oxidized in the
water with no negative impact.

Source: TetraTech and Normandeau Associates, Inc. 2023

Btu/h = British thermal unit per hour; cm = centimeter; CWIS = cooling water intake structure; DIF = Design Intake Flow; °F =
degrees Fahrenheit; °C = degrees Celsius; f = feet; ft/s = feet per second; GPM = gallons per minute; m/s = meters per
second; m = meter; m? = square meter; m%h = cubic meter per hour; MLLW = Mean Lower Low Water MGD = million
gallons per day; NaOCI = sodium hypochlorite; NPDES = National Pollutant Discharge Elimination System; OSP = offshore
substation platform

2211 Vessel Activity

Probable vessel classes used to construct the WTGs include heavy lift and derrick barge cramnes, jack
barges, material transport barges, ajaplcrane work vessel, transport and anchor handling tugs, and
safety vesselsT@ble2-5). It is estimated that the Project will require approximatelyol36 vessels per

day on average, with an expected maximum peak of 50 vessels in the Lease Area at one time, depending
on construction activitieSouthCoastVind is currentlydevelopng acomprehensive vessel anchoring
planwhich will include details on how vessels will Archoredand theestimated area of substrate

affected by anchoring.

2212 Pile Driving and Jacket Installation

The amount of pile driving needed depends on the foundation typendbogestallation;SouthCoast

Wind is consideringhreefoundation types, of which twaquire pile driving Monopile foundations

typically consist of a single steel cylindrical pilith a maximum diameter of 52 feet (heter)that is
embedded into the seabed and is made up of sections of rolled steel plate welded together. A transition
piece is fitted over the monopile and secured via bolts or grout. Monopiles can be used to support both the
WTGs and the Option A Modular OSP Piled jacket structures are large lattice structures fabricated of
steel tubegpin piles) with a maximum pile diameter of 14.7 f€dt5 metersjhat arewelded together and
consist of threeor four-legged structures to support WTGs and feasix-legged structures to support
OSPs. Suctioibucket jackets have a similar steel lattice design as the piled jacket structures, but these
substructures use suctibcket jackets instead of piles to secure the structure to the seabed. Renderings
of the subBucture types arpresented ifrigure2-4 to Figure2-6 andincluded in thesouthCoastVind

COP Volume 1, Section 3.3.5¢uthCoast Wind 2023

WTG and OSP monopil®undations with a maximum diameter of-faidt (16:meter) monopilesould

be installed within the Lease Area using an impact pile driver with a maximum hammer energy of 6,600
kilojoulesandbr a vibratory hammewibratory is proposed for Project 2 ohlyvlonopiles would be

installed to a maximum depth of 164 feet (50 meté&isyler normal conditions, installation of a single
monopile foundation is estimated to require approximately 4 hours of piling. It is anticipated that a
maximum of one monopile foundan can be driven into the seabed per day assumitngp@dpile
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driving operation. The time required to install each pile would also incluel@oarlprestart clearance
period and then Bours to move to the next piling location.

WTG piled jacket foundations, with four legs and onefla per leg, with a maximum pile diameter of

14.7 feet (4.5 meters) would be installed using an impact pile driver with a maximum hammer energy of
3,500kilojoulesandbr a vibratory hammew{bratoryis proposed for Project 2 onlyo a maximum
penetration depth of 229.6 feet (70 meters). Installation of a singl@lethjacket substructure is

estimated to require approximately 8 hours of pile driving (2 hours of pile driving per pin pile foundation,
four piles per jacket substiture). It is anticipated that a single piled jacket substructure involving four
pin-pile foundations can be driven into the seabed per day assumir@igiledriving operation. Piled
jacket installation is mukstage where the seabed is prepared lagwl & reusable template is placed on

the seabed for accurate positioning of piles. Pin piles will be individually lowered into the template and
driven to the target penetration depth using an impact hammer. Then the template is picked up and moved
to the rext location. In the subsequent stage of the installation process, a vessel installs the jacket to the
piles. This could occur directly after the piling vessel completes operations, or a year later.

OSP piled jacket foundations would be similar to the WTG piled jacket foundations described above.
However, OSP piled jackets would be installed using aitsy installation sequence. Peating

installation is a sequence where the seabed is prepadetthe jacket is set on the seafloor, then the piles

are driven through the jacket legs to the designed penetration depth (depending on which OSP design is
used). The piles are connected to the jacket via grouted or swaged connections or a combihation of

two. OSP piled jackets may have up to six legs, and each leg could be anchored by up to four pin piles.
The number of jacket legs and pin piles would vary depending on the OSP design being supported as
follows:

1 Option A (modular) OSP design would be the smallest and include three to four legs with one to two
pin piles per leg (three to eight total pin piles per pile jacket). Pin piles would have a diameter of up to
14.7 feet (4.5 meters) and would be installedgisp to a 3,50&ilojoule hammer to a target
penetration depth of 229.6 feet (70 meters) below the seabed.

9 Option B (integrated) OSP design would include four to six legs with one to three piles peioleg (4
12 total pin piles per jacket). The pin pile diameter would be up to 11.7 feet (3.57 meters), and they
would be installed using up to a 3,5Kilbjoule hammer to a target penetration depth of 2782
(84.5 meters) below the seabed.

1 Option C (HVDC converter) OSP design with a piled jacket substructure would include four legs
with one to four pin piles per leg (4 to 16 total piles per jacket) with a pile diameter of 12.8 feet
(3.9 meters) installed using a 3,5Kibjoule hammer to a target penetration depth of 262e4 (80
meters) below the seabed.

For all three OSP piled jacket options (modular, integrated, and HxD&erter), installation of a single
pin pile is anticipated to take up to 2 hours of pile driving. A maximum of eight pin piles could be driven
into the seabed per day during@dur ple driving operation.

During installation of suctioibucket jacket substructurés WTGs and OSREshe jacket is lowered to

the seabedhe open bottom of the buckand weight of the jacket embeds the bottom of the bucket in the
seabedTo complete the installation and secure the foundatvater and aiarepumped out of the

bucketat anapproximate rate of 300 to 500 cubic meters per twareate negative presswvihin the
bucketof approximately five bamwhich embeds the foundation bucket into the seabed. The jagket ¢
alsobe leveled at this stage bgirying theapplied pressureThe pumpswill thenbe released from the
suction buckets once the jacket reaches its desgpaabgenetratiordepth of65.6 feet (20 meters)
(Figure2-6). The connection of the required suction hoses is typically completed using a remotely
operated vehicle (ROVA typical duration for suction bucket jacket installation is 15 to 20 hours per
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foundation. Suction bucket jackets remain in the Project 2 foundations PDE, but currently are not
preferred over monopiles and piled jackets. Pump parameters (such as flow rate) depend on the final
design of the suction bucket foundation. However, the fite will be designed so that seabed
disturbance is avoided. Each bucket would hastaimeter of up to 65.6 feet (20 meters) amdaximum
volume of up to ~8,894 cubic yards (6,800 cubic meters).

A maximum total of 147 WTGs arftve OSPs at anaximum of 149 WTG/OSP positions are anticipated
for the Proposed Actiorfor two substructure types, monopiles and piled jackets, impact pile dnining
occur24 hours per dayincluding nighttime pile drivingjo completenstallationwithin as few years as
possible during the multiplgear installation campaign expected for the entire Lease Areadauild

(Project 1 and Project 2L.GL 2024). Pile installation procedures would use a-stétrt method with a
gradual increase in hammering energy levelwarn marine and avian animals, allowing them to distance
themselves from the construction activiBuctionbucket jackets may be used for up to 85 WOG&P
positions in the southern portion of the Lease Aagsociated with Project Substructure installatiois
scheduld to take place fronQ2 toQ4 in 2028, 2029, an@030for piled jacketsandmonopilesandQ2

of 2030 to Q3 of 2031or suctiorbucket jacketsTable2-2).

For monopiles and piled jacket foundations, iiteving activity would be limited to between June 1 to
October 15 within 20 kilometers of the-8feter isobath on the west side of Nantucket Shoals and
between May 15 to December 31 anywhere in the LeasetAnmeduce impacts on North Atlantic right
whale (NARW) and other marine mammals, which are most present in the Project area from January to
April. While this mitigation measure was proposed to ensure that no NARW are exposed to injurious
levels of noisdrom pile driving activity, it also protects EFH species and NOAA Trust Resources that
may occur in the Lease Area during the winter and spbing.to concerns around pile driving in the

vicinity of Nantucket Shoals and the larger ensonified area associated with vibratory piling, no vibratory
pile driving is planned for foundation installation for the construction of ProjddBl 2024) Prior to
conducting nighttime pile driving, SouthCoast Wind would be required to submit a Nighttime Pile
Driving Plan b BOEM and NMFS for approval. Tidighttime Pile Driving Plawill describe the

methods, technologies, monitoring zones, and mitigation requirements for any nighttime pile driving
activities. Nighttime pile driving activities would be those occurring between 1.5 hours before civil sunset
to one hour after civil surge.
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Table 2-5. Indicative Offshore Project vessels and data

Estimated Work Duration (days) Supply  Estimated Number of
Number Operational Trips to Nautical Miles Traveled
of Each  Speed/Max Rhode Port (mileage includes all
Project Type of Speed Federal Massachusetts Island (one- round-trip mileage for
Phase Vessel Type Vessel (knots) Waters Waters Waters way) entire buildout)
Construction | Airplane 12 1007 120 240 240 130 260 42,640
Construction | Anchor Handling Tug 1710 10/15 30 240 240 16 4,288
Construction | Cable Lay Barge 113 <5/15 30 420 420 20 10,200
Construction | Cable Transport and Lay Vessel 1i5 2/11.5 990 110 108 88 30,248
Construction | Crew Transfer Vessel 2i5 10/35 2,690 2,690 2,400 1,608 294,532
Construction | Dredging Vessel 1i5 2/15 100 20 20 100 20,930
Construction | Drones (Fixed wing, single 1i5 01 100 800 84 84 12 1,608
and/or multii rotor)
Construction | Heavy Lift Crane Vessel 1i5 0/15 1,130 90 90 70 25,076
Construction | Heavy Transport Vessel 1i 20 12/15 650 30 30 65 67,086
Construction | Helicopter 1i4 100i 145 365 365 290 348 49,648
Construction | Jack-up Accommodation Vessel 1i2 0/15 960 50 50 14 22,258
Construction | DP Accommodation Vessel 1i2 0/15 1,440 30 30 16 23,028
Construction | Multipurpose Support Vessel 1i8 10/15 4,300 3,000 3,000 660 161,604
Construction | Scour Protection Installation 1i2 2/15 400 40 40 40 13,600
Vessels
Construction | SOV 1i 4 10/25 1,610 300 300 480 91,200
Construction | Survey Vessel 1i5 2/12 120 24 24 26 8,840
Construction | Tugboat 1712 5/16 5,460 5,460 5,460 655 207,286
Construction | Barge 1i 6 N/A 2,640 2,640 2,640 510 159,684
O&M Maintenance Crew/CTVs 1i 4 10/35 15,015 15,015 15,015 15,015 2,614,260
O&M Multipurpose Support Vessel 1 10/25 6,420 3,997.5 3,997.5 1980 530,640
O&M SOV 1 10/25 15,015 1,584 1,584 1,638 311,220
O&M Anchor Handling Tugs 1i 2 10/15 2,970 792 792 250 47,500
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Estimated Work Duration (days) Supply  Estimated Number of
Number Operational Trips to Nautical Miles Traveled
of Each  Speed/Max Rhode Port (mileage includes all
Project Type of Speed Federal Massachusetts Island (one- round-trip mileage for
Phase Vessel Type Vessel (knots) Waters Waters Waters way) entire buildout)
O&M ROV 1i2 2/5 2,700 2,700 2,700 N/A N/A
O&M Heavy Lift/Jack Up Vessel with 1i2 0/12.5 2,970 231 231 33 14,256
Crane
o&M Scour Vessel or Barge 1 2/15 100 10 10 10 3,400
O&M Inspection/Survey Vessel 1i2 10/14 1,500 1,282.5 1,282.5 660 176,880
(Potentially ROV)
O&M Self-Propelled ROV/AUV 1i2 6 8,100 900 900 N/A N/A
O&M Helicopter 1i2 10071 145 1,980 1,980 1,980 1,980 324,720
O&M Drone 1i4 07 100 2,700 0 0 0 N/A
O&M Cable Transport and Lay Vessel 1-5 2-11.5 930 110 108 25 17,130
O&M Barge 1-6 1-6 880 492 492 150 31,290
O&M Tugboat 1-12 5-16 908 512 512 300 102,000
Totals 86,143 45,439 44,960 | 27,029 5,407,052

Source: modified from COP Volume 1, Table 3-21 and Table 3-23; SouthCoast Wind 2023
O&M = operations and maintenance; DP = dynamic positioning; SOV = service operations vessel; CTV = crew transfer vessel; ROV = remotely operated vehicle;
AUV = autonomous underwater vehicle
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22.13 Seabed Preparation (Including UXO Removal)/Boulder Relocation

Seabed preparation may be required prior to the installation of WTG and OSP foundations in certain areas
depending on seabed condition and the foundation type. Seabed preparation activities may include
removal of surface or subsurface debris and boulda®tsresitu UXO/Munitions and Explosives of
Concerrdisposal.There is arabsencef boulder fieldsandindividual bouldergrom the2020 and 2021
High-Resolution Geophysical (HR@)apping of the Lease Aré&outhCoast Wind 202&ppendix B;

however a boulder relocation plas currently in developmeifior the ECCgSection2.2.2.2 and would

apply to theinterarray cables in theease Areahould boulder removal and relocation become necessary
Seabed leveling andetiging would not be required fanyfoundation types

SouthCoast Wind is conducting a thygease UXO study to assess possible UXO presence and impact
within the Lease Area and ECCs. Phase one, which has been completed, included a desktop study on
publicly available data covering the full Project area inclgdioth the Lease Area and the ECCs. Based
on the conclusions of the research and risk assessment undertaken, the risk of encountering UXOs was
found to be moderate throughout all of the Lease Area and low to moderate within théSBQBEoast
Wind 2023 Appendix E.7) The identified risk is primarily due to the presence of Allied HE Bombs,
Torpedoes, and Depth Charges. Phaseraladed further study in areas of potential interest identified
during phase one and utilizeelect available survey dataassess UXO mobility and burial and develop

a risk mitigation strategy (SouthCoast Wind 2023, Appendix. EI# final phasavill include

identification of any potential areas of further interest and data gaps. Additionally, phase three will
present suggesns for the path forward on further reducing risk to as low as reasonably practicable,
consistent with standard industry practice, prior to construction activities.

Positively identifiedunexploded ordnans€UXOs) in proximity to planned activities on the seabed may

be addressed by relocating the activity away from the UXO (avoidance), moving the UXO away from the
activity (lift and shift), cutting the UXO open to apportion large ammunition or deactivate fused

munitions, using shaped charges to reduce the net explosive yield of a UXOrflemdetonation), using
shaped charges to ignite the explosive materials and allow them to burn at a slow rate rather than detonate
instantaneously (deflagration), or detonating identified UXO in plac€LGL 2024). Decision on

removal method will be made in consultation with a UXO specialist and in coordination with the agencies
with regulatory overgihtof UXOs. For detonations that cannot be avoided due to safety considerations, a
number of mitigation measures will be employed3muthCoaswWind which includethe use of noise
abatemensystemsé€.g., bubble curtains) for noise attenuation during UXO detonatiorisng UXO
detonations to no more than one in ahdir period, and the implementation of time cdryeestrictions

(LGL 2024. While time of year restrictiongo UXO detonations between January and Aprd) meant

to coincide with marine mammal presence in the Pr@jea, this mitigation measure would also limit
impacts to fish specie$he exact number and type of UXOs in the Project area are not yet known, but
SouthCoaswind conservatively estimates that up to five UXOs in the Lease Area and up to five along
the ECCs may have to be detonated in place (RG24).

For all substructure typesgabed preparation, if required, will be completed prior to transport of the
foundations to the Lease Area. Seabed preparation for substructures will occur from QL tbf@@gh
Q3 of 2@9. If required, UXO detonations would occur starting in Q2 of 2025 and occur periodically
through Q2 of 203@uring the months from May through November

2214 Installation of Scour Protection

Scour protection will most likely be installed around the wind turbine and offshore subptatfonrm
foundations to prevent scouring of seabed material. The locations requiring scour protection, the type of
protection selected, and the amount placed around each foundation will be based on a variety of factors,
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including foundation typevater flow and substrate type (hydrodynamic scour modelowpanographic
conditions,andmaintenance requiremenf3escriptions of the scour protection types proposed are:

1 Rock: the installation of crushed rock or boulders around a strutorepile foundation scour
protection will most likely consist airmorrock overlaying dayer of filter rock Figure2-4).

1 Rock bags: préilled bags made of meshed steel or synthetic materials containing crushed rock to be
placed around a structure

Concrete mattresses: the installation ofgastblocks of concrete around a structure
Sandbags: prélled bags containing sand

Artificial seaweeds/reefs/frond mats: mattresses including polypropylene or similar fronds that
accumulate soft sediment.

1 Selfdeploying umbrella systems: typically uded suctionbucket jacketsThis systenis pre
installed onshorandconsistof metal poleoutriggers with artificiaseaweed frond mats attached.

The estimatethaximumextent of thescour protection area (including substructure footprint) per WTG
substructurés 2.52 acres (102 hectaresfor monopile 2.61acres .05 hectaregfor piled-jacket and

4.91 acres 1.99 hectarepfor suctionrbucket jackefoundations Table2-3). The estimated maximum

scour protection volumaeeded pemonopilefoundationis 36,256 cubic yards (27,720 cubic meters)
while piledjacket and suctichucket jacket foundations would require 37,635 cubic yards (28,774 cubic
meters) and’5,583 cubic yard (57,787 cubic metes) of scour protectiojrespectivelydepending on the
design alternative chos€@6OP Volume 1, Table-8; SouthCoastVind 2023. For OSPs using pipile

jacket foundations, the estimated maximum extent of the scour protection area (including substructure
footprint) is 9.79 acres (3.96 hectares) per substructure with a scour protection volume of 157,193 cubic
yards (120,183 cubic meters) (COP Volume 1, TableSouthCoastVind 2023. Scour protection
installation activitiewill largely depend on the type and material used. In the case of rock scour
protection, a rock placement vessel may be depladyeiin layer of filter stones is typically placed

before driving the pilethen anarmor rock layer is typically installed afterwaFtond mats and
umbrellabased scour protection types may begitached to the substructure anstalled
simultaneouslyScour protection and seabed preparation for substructures will occur from QI7of 202
throughQ3 of 29.

2.2.2 Interarray and Offshore/Onshore Cable Installation

SouthCoaswind will install aninterarraycabling system, a series of aluminum and/or cogpeductor

core transmission cables linking each of the WTGs to the OSPmtéharaycables would have a

length of 4971 statute miles (800 kilometers) and would each have a transmission capacity of 60 to 72.5
kilovolt, depending on the WTG alternative selectaterarraycable diameter will range from 5 inches

(130 millimeters) to 8 inches (20fillimeters) andneto nineWTGs will be part of eacterarraycable
string. Anticipated burial depths forterarraycables range from 3.2 feet (1.0 meter) to 8.2 feet (2.5
meters), with a target depth of 6 feet (1.8 metéysptal seabed disturbance ared gfO8acres (570
hectares) is estimatddr theinstallation of theentire interarray cabllayout(Table2-7; COP Volume 1,
SouthCoast Wind 2023

SouthCoaswind would installup totwo ECCs(one preferred and one variattiat would link the OSPs

to a sedo-shore transitionThe Brayton Point ECC (preferred) is 97.0 to 124.0 miles (156 to 200
kilometers) long and 2,300 feet (700 meters) wide. Cables within the Brayton Point ECC would range
from 97.0 to 744.0 miles (156 to 1,2Kilometers) long and would have a nominal caliitage of 320
kilovolts. The Brayton Point export cable diameter will be up to 6.9 inches (175.0 millimeters) and
anticipatel burial depths range from 3.2 to 13.1 feeti{#aneters), with a target depth of 6 feet (1.8
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meters).The Falmouth ECQvariant)is 51.6to 87.0 miles (83.@o 140.0 kilometers) long and 3,280.8
feet (1,000 meters) wide. Cables within the Falmouth ECC would range frono%B4.9 miles (830
700 kilometers) long and would have a nominal cable voltage ofoZ®4b kilovolts (or £525kilovolts if
HVDC). The Falmouth export cable diameter will be up to 13.8 inches (B88llifeters) and
anticipated burial depths range from 82.3.1 feet (1o 4 meters), with a target depth of 6 feet (1.8
meters) Cable routes will transit through a variety of sediment typaging fromclay to gravehs
shown inFigure2-12. A total seabed disturbance area7@f7 acres (294 hectards)estimated fothe
Brayton Point export cablehile the Falmouth export cablis estimated téimpacta total ofl,753 acres
(709 hectares)f sedloor (Table2-6; COPVolume 1, SouthCoast Wind 2023The estimatedlisturbance
area fromcable installatiorncludesthe trench footprint, the area surrounding the trench where sediment
suspendeduring installation will settle, and the footprint of any cable protection
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Figure 2-12. Offshore Project area sediment classifications
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Table 2-6. Export cable estimated seabed disturbance areas

Offshore Export Cable Area in acres (hectares) per Cable

Falmouth Export Cable (up to 5 cables)

Seabed Preparation (per cable) 138 (56)
Cable Installation (per cable) 186 (75)
Cable Protection (per cable) 27 (11)
Total Seabed Disturbance Area (per cable) 351 (142)
Total Seabed Disturbance Area (5 cables) 1,753 (709)
Brayton Point Export Cable (up to 2 cable bundles)

Seabed Preparation (per cable bundle) 65 (26)
Cable Installation (per cable bundle) 242 (98)
Cable Protection (per cable bundle)* 56 (23)
Total Seabed Disturbance Area (per cable bundle) 363 (147)
Total Seabed Disturbance Area (2 cable bundles) 727 (294)

*Cable protection assumes mattresses and/or rock placement will be used at cable crossings and for additional cable
protection along the Brayton Point offshore export cable route if needed. Based on preliminary understanding of site
conditions from desktop studies of the offshore export route, SouthCoast Wind estimates 15 percent of the route will require
additional cable protection. It is assumed that a 19.7-foot (6-meter) wide rock berm will be constructed along these sections
of the cable. At each of up to 16 third-party cables expected to be crossed, rock berms and/or a number of 9.8-foot (3-meter)
width x 19.7-foot (6-meter) length mattresses are assumed to be used for cable separation and protection.

Source: COP Volume 1, Table 3-29; SouthCoast Wind 2023

Table 2-7. Interarray cable estimated seabed disturbance areas

Interarray Cable Total Areain acres (hectares)

Seabed Preparation 99 (40)
Cable Installation 1,186 (480)
Cable Protection* 122 (50)
Total Seabed Disturbance Area 1,408 (570)

*Cable protection assumes mattresses and/or rock placement will be used at cable crossings and for additional cable
protection along the interarray cable layout if needed. Based on preliminary understanding of site conditions from surveys
completed in 2019 and 2020, SouthCoast Wind estimates 10 percent of the interarray cable layout will require additional
cable protection. It is assumed that a 19.7-foot (6-meter) wide rock berm will be constructed along these sections of the
cable.

Source: COP Volume 1, Table 3-30; SouthCoast Wind 2023

As summarized iTable 22 andFigure 22, installation of theSouthCoasWind interarraycables would
occur from Q2 of 202to Q3 of 2030Installation of the Brayton Poiahd Falmouttexport cablesvould
occur from Q4 of 202through @@ of 2030.

2221 Vessel Activity

Probable vessel classes used to transport and instaiteh&rrayand offshore export cables include

carousel or statictank-equipped cable lay vessels, dedicated cable transport and lay vessels, cable lay
barge, or a combination of the@&@ble2-5). It is estimated that the Project will require approximately

15to 35 vessels per day on average, with an expected maximum peak of 50 vessels in the Lease Area at
one time, depending on activiti€3outhCoasWind will work with the export cable installation

contractor to develop a comprehensive vessel anchoring plan which will include details on how vessels
will be anchored and therea of substrate affected by anchorifigetotal estimated seabedlisturbance

resulting fromvesselnchoringn identified ECCanchoring areadigure2-13) is 8.9 acre43.6 hectares)
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for the Falmouth ECC ar2i8 acreg1.1 hectaredpr the Brayton Point ECO he area oflisturbance

due to anchoring assumes that gooét mooring spread is used with an estimated impact diameter of

16.4 ed (5 meterg per ancho(SouthCoast Wind 2023During constructionSouthCoastVind will

receive equipment and materials to be staged and loaded onto installation vessels at one or more existing
third-party port facilities. Cable lay vessels will be used to install submarine cabksy grapnel run

vessels will be used for seabelearance along cable routes, and fall pipe vessels will be used for
installation of scour protection. Transport vessels would be used to rotate construction crews to and from
area ports. Small support vessels would be used for construction monitoring.
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Figure 2-13. Temporary seabed disturbance locations in the Falmouth and Brayton Point ECCs from seabed preparation activities which

include vessel anchoring, boulder clearance, and sand wave clearance
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A combination of moored vessel solution ardlyaamic positioning@P) vessel solution will be used for

the offshore export cable installation. DP vessels can maintain positioning without anchoring and are
suitable for water depths greater than 49 feet (15 meters). Nearshore or shallow areas will require moored
solutionsto stay within the limits of survey corridofFhe maximum anchor radius from the cable

installation barge will be approximately 2,6@63,281 feet (80@o 1,000 metershut anchorswill be
positionedforward and aft of the barg® as taot extend outsidéne width of the ECCsAnchor
penetratiordepthwill vary depending on the type of anchor antbstrategpresent at the anchoring

location Maximum anchor penetration depth is estimated to be bet@v&et0 feet, with penetration

depths to be finalized upon selection of the cable lay bingeanticipated that anchoring will occur

along approximately 1& 25 miles (2o 40 kilometers) of the nearshore ECCs: through Mount Hope

Bay and the Sakonnet River for the Brayton Point ECC, and in portions adltheudth ECC directly

east and southeast of Marthaos \Mkigureld.rAdchaaedd por t i
vesselsare not expectetb be used for the interarray cable installatiothe Lease AreaSputhCoast

wind 2023.

2222 Seabed Preparation/Boulder Relocation/Dredging

Seabed preparation activities may be conducted in some areas prior to the installation of cables to ensure
that the submarine export cable and burial equipment will naffeetedby any debris or hazards, both

natural anchumanmade, during the burial process, which may cause equipment damage and/or delays,
and to ensure sufficient burial depth. Seabed preparation activities may include cable installation surveys,
boulder removalgrapnel runs, sand wave dredging, U¥l@arance, angeabed levelingSeabed

preparation equipment that may be used include:

Grapnel plow for the priay grapnel run;

Orange peel grabber for localized boulder removal;

1

1

9 Boulder clearance plow for boulder field clearance;

1 Trailing suction hopper dredger for removal of sand wave tops;
1

Water injection dredge dredger for removal of sand wave tops in shallow areas; and

1 Constant flow excavator for seabed leveling and preparation.

While a boulder relocation plan is currently being developed by SouthCoast Wind, key components of the
boulder relocation process are presented in this section. Boulder clearance or relocation will be minimized
through micrerouting of cables within each®. Any boulders discovered in the pnstallation surveys

that cannot be easily avoided by micouting could be removed witmarange peel grabber boulder
clearancelow, as neededputhCoast Wind 2023An orange peel grabbeiill be used to locally

remove and réocate individual boulders while a boulddearancelow is necessary for denser boulder

fields. The typical maximum boulder size that can be removed by the proposed methods is 9.8 feet (3.0
meters) in diameter. The actual boulder size that can be removed will depend on specifics of the boulder,
includingshape, weight, embedment, and surrounding seabed conditiorsp&itic conditions will be
assessed prior to any boulder removal to enthat the boulder removal can safely proceed. Where a

orange peel grabbé&r employed to relocate individual boulders, the coordinates and approximate size of
the boulder will be recorded prior to and following relocation. Specific locations to which boulders will

be relocated are still to be determined. However, it is plarthatiany relocated boulders will be placed

within the ECC in seabed areas similar to those from which they were removed. The surface disturbance
area per cable due to boulder ciare or relocation is estimated to be 34 acres in the Brayton Point ECC
and 43 acres in the Falmouth ECC. Boulder field clearance in the Falmouth ECC is expected to be needed
primarily in areas traversing Muskeget Channel and Nantucket Sbigui€2-13). Boulder field
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clearance is not expected in theaseArea in preparation for interarray cable installa{iSouthCoast
Wind 2023.

A pre-lay grapnel rurusing a grapnel plowill be completed along the entire length of each cable route

within each ECGndalong the entire length diie interarray cable layotd remove buried hazards or

seabed debris (e.g., derelict fishing gear, abandoned mooring lines, wires, etc.) along the installation route
that could impact cable installation. Seabed preparation may also include |eielaogstant flow

excavatoor dredging steep featurem trailing suction hopper dredger or water injection dredge dredger

to achieve the targeted lmirdepth and ensure seabgerated cable burial tools can be used. Dredging

is most likely in sand wave areas where typicaingtmethodsreinsufficient to meet target cable burial

depth. With the use of a trailing suction hopper dredger, a drag head moves over the seabed in sand wave
areas collecting sand and silt into a hopper through suction pipes. Sand waves that are dredged would be
redeposited in likesediment areas within the ECC and no offsite disposal would be redinedg
waterinjectiondredgingwh i ch i s Sout hCoast laMé voldnesof vatereafee r r ed me
injected into thesand waves fluidizing thtop sedimentayers which are thedispersedy a density

current.The total volume of dredged material, including sand vade@rance and dredging at H2Rit

pits, is estimated to be 646,077 cubic yards (493,962 cubic meters) for the FalmouBaBG@ave

clearance is not expected to occur in the Brayton Point &@ithe total volume of dredged material at

all three landfall locations is estimated to4#404 cubic yards (17,124 cubic metekf) sand wave

clearance is expectéalthe Lease Area in preparation for interarray cable installsfiand wave

clearance areas in the Falmouth ECC are expected to potentially occur within a 0.9 mile (1#fgilome

and 2.1 mile (3.4 kilometer) sect #dlolometarlssection of Mar
within the Muskeget Channdrfigure2-13). SouthCoast Wind will bury export cables deeper in areas of

sand wave activity, if applicabl&@he ptal seabedisturbance area from all seabed preparation activities

is estimated to b&5 acre (26 hectares) per cable bunitiehe Brayton Point EC(138 acres (56

hectaresper cable in the Falmouth EQTable2-6), and 99 acrestQ hectares) for the entire interarray

cable network$outhCoast Wind 2023

Positivelyidentified UXOs near planned activities on the seabed may be addressed by relocating the
activity away from the UXO (avoidance), moving the UXO away from the activity (lift and shift), cutting
the UXO open to apportion large ammunition or deatti fused munitions, using shaped charges to
reduce the net explosive yield of a UXO (lender detonation), using shaped charges to ignite the
explosive materials and allow them to burn at a slow rate rather than detonate instantaneously
(deflagration) or detonating the identified UXO in pladeGL 2024). Decisions on the UXO removal
method will be made in consultation with a UXO specialist and in coordination with the agencies with
regulatory oversight of UXOs. For detonations that cannot be avoided due to safety considerations, a
number of mitigation masures will be employed by SouthCoast Witnich include the use of noise
abatement systems (e.g., bubble curtains) for noise attenuation during UXO detonations, limiting UXO
detonations to no more than one in ahdir period, and the implementation of time of year restrictions
(LGL 2024. While time of year restrictions (no UXO detonations between January and April) are meant
to coincide with marine mammal presence in the Project area, this mitigation measure would also limit
impacts to fish specie$he exact number and type of UXOs in the Prioggea are not yet known, but
SouthCoast Wind conservatively estimates that up to five UXOs along the ECCs may have to be
detonated in place (LGR024).

2.2.2.3 Trenching/Cable Installation
22231 Interarray and Offshore Export Cables

Following the prenstallation grapnel run and route clearancejrterarrayand exportableswill be
brought to the appropriate section of dable siting corridor on a deeyga cabldaying vessel. From
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there, the cables will be laid onto the seabed and either installed directly or a second vessel will follow the
cablelaying process and bury the cable using one of the following methods

9 Vertical injector: A vertical injector is a deep burial jetting tooldufee cable installation and burial.
Water propelled from jet nozzles is used to fluidize seabed material and allow lowering of the cable.
This equipment is towed along the back of a vessel and acts as a trowel creating a space for the cable
to be installechnd subsequently buried. Thissselmounted buriasolutionis intended for shallow
water use andoes not require seabed leveling in areas of sand waves or other mobile sediment
features.

1 Jettingremotelyoperatedvehicle ROV) or jetting sled: Jetting involves the use of pressurized water
jets into the seabed, creating a trench. The equipment can be either remotely operated from the cable
installation vessel or a dedicated support vessel or be towed from theiwessked As the trench is
created, the submarine export cable is able to sink into the sgabedepths of 9.8 feet (3.0
meters) The displaced sediment then resettles, naturally backfilling the trench. Jetting is considered
the most efficient method of submariceble installation. It minimizes the extent and duration of
bottom disturbance for the significant length and water depths along the submarine export cable route.
This is typically used in unconsolidated, softer sands and soils. It is typical that approximately 6.5 feet
(2.0 meters) of seabed width is affected by the use of a jet treAcjetting sled is ideal for shallow
water use in areas of prepared or benign seabed surfaces. A jetting ROV is typically used in deeper
water in unconsolidated soft boibs.

1 Mechanical ppwing: As the cable plow is dragged along the seabed, a small trench is created. The
submarine export cable simultaneouslylaced in the trench and displaced sediment is either
mechanically returned to the trench and or backfills naturally under hydrodynamic forcing. Plowing is
generally less efficient than jetting methods but may be atsady depth and can be used for hard
bottoms and a wide range sidilsfrom unconsolidated sands to stiff clays

1 Precut plow: This method may be deployed when surface andgwgtidce boulders are present. A
basic A shaped trench is cut ahead of cable installation, which allows boulders and soils to be lifted to
the edges of the trenches, where the reconfigured gdovdeposit them as backfill into the trench
afterward A pre-cut plow may be used at any depth and can be used for hard bottoms and a wide
range of soils from unconsolidated sands to stiff clays.

1 Mechanical cutting ROV system (trenchjn@utting (trenching)s usedat any deptton seabed
containing haraonsolidatednaterials not suitable for plowing or jetting, as the trenching machine is
able to cut through the material using a chain or wheel cutter fitted with picks. Once the cutter creates
a trench, the submarine export cable is laid into it.

The final cable burial method(s) will be selected prior toRAeility Design Report and the Fabrication
and Installation ReparfThe equipment selected will depend on seabed conditions, the required burial
depths, as well as the results of various cable burial stiMd@e than one installation and burial method
may be selected per route and has the potential to be usiedtatation, during installation, and/or pest
installation.SouthCoasWi nd 6 s p r ecbmeptetearray eablé and export cable installation
jetting methodswherever possible, with alternative methods that include surfacadahanical
trenching, ad mechanicaplowing. Targetcable buriakan bedirectly verifiedduring cableinstallation

with jetting tools which are suitable for simultaneolaging and burial of the cableShese tools may be
configured with a Adepressoro or similar mechanic
it is being buriedAdditionally, cable burial depth cdve assessefostinstallationusing magnetic or
acoustic remotsensing techniquebor all cable installation methofiging considergdasurface impact
width is conservatively estimated19.7 fed (6 meterg around each cable cable bundleas
specifications for eactable installatiomethodhave yet to be finalized'he seabed disturbance area
from cable burial along the entire length of the offshore export cable rieigeimated to b242acres
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(98 hectares) per cable bundle in the Brayton Point ECC a®dd®s 75 hectares) per cable in the
Falmouth ECCTable2-6) while the seabed disturbance area from cable burial along the entire interarray
cable layouts estimated to be 1,1&&res 480 hectares)SouthCoast Wind 2023

The use of a jet plow or jetting ROV is the preferred method for cable installation due to-ihetteoft
substrate (i.e., sandy, muddy) known to exist throughout the export cable corridors. Jetting technology is
anticipated to be the least impactful givthat it will simultaneously lay and bury cable. For nearshore
portions of the Project area that overlap with the juvenile Atlantic cod HAPC (i.e., coastal waters up to a
depth of 20 meters), cable installation is anticipated to occur between approx@ectteber through

January, which aligns with work windows developed in coordination with Massachusetts Division of
Marine Fisheries (MA DMF) anBhode Island Department of Environmental ManagenkRnDEM) to

avoid impacts to fisheries resources. A detailed timeline for offshore cable installation, including areas
that overlap with HAPCs, will be established once a cable installation contractor is selected and under
contract for the Project.

Depending on the ultimate cable route, there may be overlap eovertap between ECGrom

different offshore wind farmespecially in relatively congested areas (i.e., the Muskeget Channel,
Sakonnet River, and Mount Hope Bay). In the case that the proposed Project cables are close enough to
the others that there is potential for riSiguthCoastVind will coordinate with the owners of the other

cables tensuresafe installation and operation. For the FalmoutliCH&&rget horizontal separation
betweereach proposed Project cable is approximately 328 feet (100 meters). For the Brayton Point ECC
(and the Falmouth ECC if HYDC transmission technology is used), the cables will be installed in a
bundled configuration where practicable, with no horizontalre¢ipa between cables within the bundle

and approximately 328 feet (100 meters) of horizontal separation between bundles. If cables are installed
separately, target horizontal separation between each proposed Project cable will be approximately 164
feet (B meters).

2.2.2.3.2 Offshore Export Cable Sea-to-Shore Transitions

Nine potential sedo-shore transition locations (i.e., landfall locations) are under consideration for the
Falmouth ECCthred, Brayton Point ECCt{vo), and the onshore cable portion on Aquidneck Island
(four). As depicted irFigure2-14 andFigure 2-15, SouthCoaswind is evaluatinghe followingoptions

for theFalmouth ECC and Brayton Point EChdfalls:

1 Falmouth, MA The three locations under consideration are Worcester Avenue (preferred), Shore
Street, and Central Park.

1 Somerset, MAThe two locations undeonsideration are the western (preferred) and eastern
(alternate) shorelines of Brayton Point.

HDD would be used to instadixport cable at the landfalls for tBeayton Point ECC and Falmouth ECC
Typically, HDD operations for an export cable landfall originate from an onshore landfall location and
exit a certain distance offshore, which is determined by the water depth contour, as well as total length
considerationg§Figure2-16). To support this installation, both onshore and offshore work areas are
required. Once the onshore work area is set up, the HDD activities commence using a rig that drills a
borehole underneath the surface. Once the drill exits onto the seafloor, thandugich the submarine
cable would be installed are floated out to sea and then pulled back onshore within the drilled borehole.
Excavated material at the HDD exit pits (seaward end of the HDDs) are plannesidedast adjacent

to theexcavation areasndallowed to naturally backfillhe offshore HDD work area$his ensures that
there are not two sedimentation events occurring at each pit lodatiothhe Brayton Point ECC, there

are three offshore HDD aredhe SakonneRiver, Mount Hope Bay, and Brayton Point. Within each of
the three offshore HDD areas, there are four offshore HDD exit pits each dveédgedvolume of 1,867
cubic yards (1,427 cubic meters) per pit for a total of §ethic yards (5,X0 cubic meters) per HDD
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areaand 22,404&ubic yards (17,124 cubic meters) the Brayton Point ECGs a wholeTwo methods

of subsea excavati@reunder consideration: mechanical excavation and-lased excavation.

Mechanical excavatiomakes use ain open bucket attached to an excavator or a clamshell bucket
hanging from a cran® displace materiathile flow-based excavation uses air and/or water flow (or
suction).Water injection dredging type of flowbased excavatigis the proposed methodology for
excavation at HDD exit pifhowever, suction dredge equipment is also being considesadttion

dredger uses a vacuum to excavate a sediment slurry from the seabed and the fluidized sediment is
released through a discharge pipe to a spoil area on the seafloor nearby. Contractor estimates indicate that
the dredger can operate at a productaig of 18Ccubic meters per hoi6,356cubic feetper houy with

a 50percentefficiency (i.e, 50 percentwater plus 5(@ercenisediments)Based on the SouthCoastind
hydrodynamic modeling report (Appendix F3, SouthCoast Wind 2023), 100 percent of the fluidized
sediment will be lost to the water column as it is released from the discharge pipe (i.e., sediment will be
sidecast adjacent to the excavation site).

The offshore exit location would require some seafloor preparation in order to collect any drilling fluids
that localize during HDD completioSouthCoast Wind anticipates using unconfined dredging, which
involves designing a pit to accumulate the drilling fluid offshore. This is a reliable method to contain the
higher density drilling fluidSeabed peparatiorat the HDD exit pit locatiomayalsoincludethe

installation of @aemporarystructure such asafferdamor gravity cellto facilitate cable pulin

depending on the type of subsurface material encountécmiferdams are requirethe area of
disturbancdor four HDDswould be 0.40 acre (0.16 hectare) at the Falmouth exit pit and 1.20 adges (O.
hectare) at the Brayton Point exit pit (Assumes a 650620 netel] width by 65.6 dat [20 mete]

length exit pit or cofferdam will be constructed at each HDD exit offshore) (COP Volume 1, Tdles 3
and 335; SouthCoast Wind 2033Eelgrass beds will be avoided by HDD, and while HDD exit pit
suctiondredging is anticipated to disturb the seabed, it is planned to be conducted outside of eelgrass beds
and only disturb 0Qacre 0.04 hectareof benthic area per HDD exit @t the Falmouth sedo-shore
transition and 0.30 acre (0.12 hectgre) HDD exit pit at th&rayton Point and Aquidneck Island sea
shore transition locatiof€OP Volume 1, Tables-34 and 335; SouthCoast Wind 2023This

temporary sediment suspension is not expected to negatively impact adjacent eelgrass beds.

Within Rhode | sland state waters along the Brayto
State of Rhode Island Department of Environmental ManagefREDEM) 401 Water Quality

Certification, SouthCoast Wind will provide survey data to RIDEM, at least 90 days prior to the start of
construction, to demonstrate that construction activities will maintain -do¢b@eparation distance from
submerged aquatic vegtitan (SAV). In the year prior to construction in Rhode Island state waters,

surveying will occur during the peak SAV growing season (between July 1 and September 15). The

survey data will include the date of the SAV survey and indicate if the cablelbagtbn or HDD pit

locations at the Aquidneck Island landfalls must be revised to maintain tHeatGeparation.
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Figure 2-14. Falmouth ECC landfall and interconnection cable route
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Figure 2-15. Brayton Point ECC landfall and onshore export and interconnection cable routes
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Figure 2-16. Indicative sea-to-shore transition at horizontal directional drilling sites
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2.2.24 Cable Protection

Based on preliminarynderstanding of site conditions from desktop stuaieksite survey8OEM

estimates that burial of cables to the target depth e€§X.8 neterg would not be pssble and

additional cable protectiorould be required ims much as 10 percent of the area alongntieearray
cables(49.7miles[80 kilometes]), 10 percenof the FalmoutlECC (8.7 miles [L4.0kilometers), and15

percent of thérayton PointECC (18.6miles [29.9kilometers]) At any existingcablecrossing or in

areas where burial of the cable to the target depth is not feasible or sufficient burial depth is not achieved,
cable protection will be installed as a secondary measure to protect the cables. The locations requiring
cable protectionthe type of protection selected, and the amount placed around each submarine export and
interarraycable will be based on a variety of factors, including water flow and substrate type
(hydrodynamic scour modeling) and potential conflicting uses (i.e., commercial fishingjiphless of

the proposedable protection types aas follows

1 Concretamattress: concrete blocks, or mats, connected via rope or cable;
Fronded mattressnatmadeof polypropylene or similar fronds
Rockplacement: the installation of crushed boulders over a cable;

1
1
1 Rock berm: the creation of a sloped rock berm over the ;catde
1

Half shells: typically used to protect cable ends atjmudireas and where trenching is not possible.

Mattresses andck placemenhave similageneralpurposecable protectiompplicationsand may be
usedwhere cable burial is not possible dudhe presence adxistingcables or pipénes(cable crossing
locations)or in areasvhereadequate cable burial cannot be achieattress options, including

concrete mattresses and fronded mattressesiesigned to promote sedimentation and mitigate ,scour
andcanbe prefabricatedo suit thespecificneeds ofa cablecrossing locationConcrete mattresses can be
designed to maintain a low profjleinimizing prominence above the existing sealddle fronded
mattresses may be employed in areas where seabed stabilization and scour peredidiotified as

key design drives: Fronded mattresseare designed to slow down current and allow sediment to deposit
onthe mattress, promoting the formation of protective, localized sand HRatis placementay be

usedto match existing seabednditions inrocky areassthetype and size afock materiacan be

specified Half shellswhich overlap and interlock to form cle§igting protection around cablese likely

to be applied whera cable transitionfrom burial under the seabed to entito astructure(e.g. at the
approach to an OSP or WTG foundatiofhe seabed disturbance afean the use of cable protectids
estimated to bB6 acres (23 hectares) per cable bundle in the Brayton PointH@&res {1 hectares)

per cable in the Falmouth ECTable2-6), and122acres $0 hectares) for the entire interarray cable
network Table2-7).Sout hCoast Windbs pref er Medeatsarackibermpr ot ect
therock placement will be installed with a flexible fall pipe which allows precise rock placement around
structures. The rock size is produced according to international standards for amdargtpS¢andard

EN 133831,2). It is anticipatedhat a 19.7foot (6-meter) wide rock berm will be constructed along the
sections of the interarrand exportables needing cable protection includirack berms and/or a

number of 197-foct (6-meted by 9.8-foot (3-meter)by 1.0-foot (0.3-meter)concretemattresses focable
separation and protecti@cable crossing locationS¢uthCoast Wind 2023Concretemattresses will

be orientated along the cable route, perpendicular to the crossed item, and the installation methodology
will target zero overlap and zero gap between individual mattresses within a horizontal tolerance of +/
0.33 feet Q.1 meter) It is anticipated that up to nine concrete mattresses will be required at each cable
crossing locationfFurther details on the design of the scour protection will be completed after selection of
the installation contractor.
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Any required crossings of other Project cables or existing-gfarty cables will use mutually agreeable
crossing designs consistent with typical industry practices, which typically employ concrete mattresses
Sout hCoast Wi ndos pr e-dagaoremrte mattriesses at oablenaokssang lacatiens o f
though other crossing methasisch as rock placements or rock bemag/alsobe assessed for udép to

10 cable crossings are estimated foritherarraycables, up to 9 crossings for the Falimdae@C, and up

to 16 crossings for the Brayton Point E@&2chproject cable will need to individually cross the existing
utility in a crossing locatiariThe footprint of secondary cable protection associated with each crossing
will be approximatel\20 feet (6 meters) by 656 feet (200 métdPotential ableand pipelinecrossing
locatiors are shown irFigure2-17 and in theMayflower Windi BenthicHabitat Popup Mapper
(INSPIRE2022.Be t we en Mar t h aFalmout in the Ralnouth EGGalie crossing area A
hastwo existing cablesndhabitat types comprised gfavel pavement, sand, aBAV. Both south of
Muskeget Channetable crossing areai the Falmouth ECC and cable crossing area C in the Brayton
Point ECCare predominaty soft bottom habitatsmade up otoarse sedimemind sandUp to seven

planned cableare expectetb be present atach otthesecablecrossing locationLable cossing area D
south of Nomans Lani@d expected thiave up tdour planned cablesComplexhabitat typesglacial

moraine A and boulder fieldarefoundwithin this potential cable crossing ategether with sand

Cable crossing area D encompasses a relatively large area to conservatively account for the potential
export cable routes atheroffshore wind projectge.g., Revolution Wind, New England Winshould

they be installed within this are8outh of Sakonnet Rivés cable crossing ardawhich mayhave up to

two planned cableg he southern half of thigotential cable crossing area is predominantly soft bottom
habitatmade up oband while theorthernhalf containsa mix of glacial moraine Aboulderfields,

mixed-size gravel in muddy sandnd sandCable crossing areas F and G within thedBalet Riverare
charted pipeline areas containimgeandtwo existing pipelines, respectivelylud to muddy sand is the
only habitat typdoundin cable crossing ardawhile mud to muddy sand ar@repidulashellsubstrate

are found ircable crossing area G.
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2.2.3 Port Facilities

Construction and installation activities for the Proposed Action may be based out of more than. one port
Currently, multiple ports are undeonsideration for specific vessel types. Final selection of potie

utilized for the Project may result in a single selected port for a specific vessel type or a combination of
multiple selected ports for a specific vessel type. The ports under consideration are based on feedback
providedto SouthCoast Winty U.S. and international supply chain vendors, transport and installation
vendors, and the availability and/or port capability to accommodate the vessel to build the windfarm in
accordance with apigkble U.S. lawsPorts anticipated to be used for Project construction and
decommissioning activities include New Bedford, Fall River, and Salem, Massachusetts; Davisville and
Providence, Rhode Island; New London, Connecticut; Sparrows Point, Maryland; Charleston, South
Caolina; Corpus Christi, Texas; Altamira, Mexico; and ports in Canada (Sheet Harbor, Sydney,
Argentia). Material and equipment may be delivered from vessels originating from Europe, Asia, and via
the Panama Canal. O&M vessel trips wouldjioate primarily from the ports of New Bedford and Fall
River, Massachusetts and New London, Connecticut, with occasional trips originating from ports in
Davisville and Providence, Rhode Island; Salem, Massachusetts; Sparrows Point, Maryland; Charleston,
South Carolina; and foreign ports, if needEkere are no port modifications proposed for this Project.

2.2.4 Other Activities, As Needed

The WTGs and OSPs would be lit and marked in accordance with Federal Aviation Administration
(FAA) and U.S. Coast Guard (USCiBhting standards and consistent with BOEM best practices.
SouthCoaswWind would implement an Aircraft Detection Lighting System (ADt&automatically

activate lights when aircrafapproach. Lighting would be placed on all structures and would be visible
throughout a 36@egree arc from the surface of the waguick flashing yellow lighting energized at a
5-nauticatmile (9.3kilometer) range will be included faornertowers and significant peripheral
structuresTower marking would include unique rows and columns of letters and numbers to maximize
charting effectiveness. Reflective paint and lettering materials would be usedittepisibility at night

and all marking will be visible above and below any servicing platforms and throughoutie@é@ arc
from the surface of the water.

2.3 Operations and Maintenance

The operational parametersthé Wind Farm Areaand theECCs that are pertinent to this assessment are
describedn this sectiorand summarized imable 21. Additional information about project operation

and maintenance requirements is provided in the GoBtliCoast Wind 2033Thepermanenimpacts

for the duration of th@roposed projeain the environment resulting from the presence of structures,

EMF and heat effects from the transmission cables, and the ongoing O&M of the Project are quantified in
Sectionb.

SouthCoaswind will conduct internal and external inspections every two years of substructures using
ROVs orautonomous underwater vehicl@dJVs) to detect or assess corrosion, damage to the

substructure, cracks at welds, excessive marine growth, and seabed scour. Divers may be used for repairs.
The WTGs will be remotely monitored from an onshore fadibtgninimize the need for unscheduled
maintenance. Responding to an unplanned outage or equipment failure may require the useupf a jack
vessel or transportation vessel to carry, install, or repair the fallnedVTGswill be regularly inspected

and maintained by service technicians deliveregeyiceoperationsvessels andrew transfervessels

The primary scheduled maintenance activities and the potential frequency of visits are preSaiikd in

2-8.
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Table 2-8. SouthCoast Wind indicative O&M WTG tasks and schedule

O&M Task Inspection Cycle

Planned annual maintenance Annually

Routine maintenance and regulatory inspection including lifesaving equipment Annually

Blade inspections (may be inspected by drone) Every 1i 3 years
Hydraulic oil change per WTG on average Every 10 years

Gear oil change per WTG (not applicable to direct drive) Every 671 8 years

Any routines in addition to the above Every 5 and 10 years
Unplanned maintenance As needed
Approximate visits for unscheduled maintenance Annually

Source: COP Volume 1, Table 3-9; SouthCoast Wind 2023

SouthCoasWind does not expeché substructurdoundationgo require maintenance over the lifetime of
the project. Should unplanned maintenance of the WoFGsbstructurebe required, the associated

vessel and activity requirements would be similar to those described for the installation of an individual
WTG (i.e., vessel noise and anchoring impadthg SouthCoastVind O&M team will use remote
monitoring systems to detect failures needing repair and will deploy maintenance activities as needed.
Final O&M strategies for inspection and maintenance will be basedlstructure selection.

SouthCoaswWind does not expect thaterarraycables olECCsto require planned maintenareecept

for manufacturerecommended cable testing. Periodic visual inspections of the cables will be planned
based on suey data and manufacturer recommendations based onlhdtadrawings. Planned outages
are not expected for the periodic inspectideble burial depth can be assessed using magnetic or
acoustic remotsensing technique¥hese may be usddllowing soil fluidization technjjuessuchas

verticd injectorjetting andjet-trenching or where it is not practical tdirectly verify the depth of the

cable as it iduried.Burial inspection visual surveys will occur periodically and will be determined after
final design and route are selected.

2.4 Project Decommissioning

In accordance with BOEM requiremeri®) CFR 585.902 and 30 CFR 585.985.912) SouthCoast

Wind will be required to remove and/or decommission all Project infrastructure and clear the seabed of all
obstructionsvhen these facilities reach the end of theiy®ar designed service life. The

decommissioning process for the WTGs, foundations Gfhigs is anticipated to be the reverse of

installation, with Project components transported to an appropriate disposal and/or recycling facility.

All foundations/Project components whle dismantled, transported to shore, and safely recycled or
discarded Submarine export aridterarraycables will be retired in place or removed in accordance with
adecommissioningplan. SouthCoasWind would need to obtain separate and subsequent approval from
BOEM to retire any portion of the Heztin place. Project components will be decommissioned using a
similar suite of vessels, as descrilie&ection2.2 A separate EFH assessment will be completed for the
decommissioning phase.
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3. Existing Environment

To characterize habitats in the Project area, SouthCoast Wind condteetuksific geophysical,
geotechnical, and benthic surveysassthe Lease Area and the submarine export cable cori{stoicy
area)from 2019 to 22 using multibeam echo sounder (MBESide scan sonar (SS8jgital imagery,

and sediment grab sampl&ite-specific and Projeespecific geophysical survey data (multibeam echo
sounder and sidecan sonar) were used to support the characterization of seabed conditions. Sediment
grab samples were analyzed for grain size distribution, total organic canldoethic infauna and were
used to grounttuth the sediment types observed in digital imagery. Digital imagery was reviewed to aid
in identification of key habitat typesnd benthienacroinvertebrates

Additional surveys were conducted along the proposed cable corfridiarshespring 2@0 to spring
2022using sediment profile imagery (SRInd plarview (PV) imaging supplemented by grab samples.
GrabCam imaging during grab sample stations, as well as transects of SPI/PV and GrabCam imaging
added to 1,319 benthic sampling statiofiable3-1 andTable3-2).

Table 3-1. Number of benthic stations sampled across the study area and control areas

Number of Stations

Portion of Study Area and Control Spring Summer Fall Spring Summer | Spring
JNCES 2020 2020 2020 2021 2021 2022 Total

Lease Area 60 46 35 43 - - 184

Brayton Point ECC i Federal Waters 12 9 5 4 92 116 238
Brayton Point ECC i RI State Waters - - - - 68 112 180
Brayton Point ECC T MA State Waters - - - - 12 15 27
Falmouth ECC i Federal Waters 11 9 5 17 2 - 44
Falmouth ECC i MA State Waters 13 29 74 121 - - 237
Control Areas 15 15 15 10 10 10 75
Total 111 108 134 195 184 253 985

Source: Mayflower Wind i Benthic Habitat Mapping Methodology Memorandum (INSPIRE 2022).

Table 3-2. Number of benthic stations by sampling technique across surveys 2

Number of Stations

Portion of Study

Area and Control Spring Summer Spring Summer Spring

Areas 2020 2020 Fall 2020 2021 2021 2022

SPI/PV 68 68 56 31 74 36 333

Grab 51 34 36 44 34 59 258

GrabCam 51 34 36 44 35 63 263

Transect SPI/PV - 16 52 125 90 159 442

Transect GrabCam - - - 3 8 12 23

Total 170 152 180 247 241 329 1,319
aMultiple sampling techniques were used across all stations; this table records the total number of benthic replicate
fisamplesodo (grabs or imagery) that were collected across all

Source: Mayflower Wind i Benthic Habitat Mapping Methodology Memorandum (INSPIRE 2022).
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3.1
3.11

Habitat Types by Project Component

Lease Area

Habitat in the Lease Area is generally homogenous, thvtidominanCoastal and Marine Ecological
Classification Standard (CMECSibclass determined to Bane Unconsolidated Substrate, which

ncl

udes

primarily sand

or

fi

ner grain sizes

(<

0.08 inch [2 millimeters]). Only one sample was classified as Coarse Unconsolidated Substrate, where 5
percent or more of the sediments in the darmere gravebkized.The surficial seabed sediment is

comprised of sand and muddy sand, except for a few distinct areas of more coarse sediment found in
well-defined rippled scoured depressoNo boulder fields nor individual boulders have been mapped

within the Lease Area based on the 2020 and 2021 #H&Sediments in the Lease Area have low
rugosity and limited habitat variability, consisting predominantliflai, gentle slopes with some sand
ridges and ripple€SouthCoast Wind 2022 ppendix E Guida et al. 201)7In the Lease Area, depth
gradually increassfrom north to south at depths b22to 208fed (37 to64 meterg belowmean lower
low water. Figure3-1 showsthe benthichabitat types in the Lease Area categorizgtabitatcomplexity
with 50,508 acremapped as sofbottom habita{SouthCoastVind 2023 Appendix M.3)
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Figure 3-1. Benthic habitat types with modifiers mapped in the Lease Area by NOAA complexity

category and a pie chart showing habitat type composition in acres

Infaunal communities of the Lease Area consisted mainly ofssdiitnent burrowing infauna, with the
eastern portion consisting of clam beds and-tuliling Ampeliscebeds(SouthCoast Wind 2023The
western portion of the Lease Area also contaitvegbeliscabeds,as well apolychaete worm besl

which were classified as small, surfdm@&rowing faunaBenthic epifauna were sampled by beam trawl
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across th&kI/MA WEA with sand shrimp and sand dollars comprisingp@&ent of individuals collected
(Guida et al. 2017 Mobile crustaceans and mollusks were dominant in 2020 benthic samples and are
commonly associated with the soft sediments of the Lease BeoedhCoast Wind 2023Sessile and
slow-moving epifauna observed along transects in the Lease Area are characteristic of this type of habitat
(e.g., sand dollars, mobile crustaceans, burrowing anemonedguildiag fauna)No SAV or

macroalgaavas observed in any benthic surveys within the Lease (@@athCoast Wind 2023

Appendix K).

There are no hard corals within the vicinity of the Lease Area according to the NOAASEadporal

Data Portal (NOAA2021), and only sea pens were documented in the 1960s south of the Lease Area in
deeper watersSputhCoast Wind 2023No corals were observed within the Lease Area during 2020
benthic habitat mapping. A total of 50,508 ad2®440 hectare®)r 40percentof the benthic habitat of

the Lease Area was mapped, and $®¥fentof that area was classified as sand sediments or finer
(SouthCoast Wind 2023\ppendix M.3). Fine sediments are considered unsuitable habitat for hard
corals.Artificial hardbottom in the form of known shipwrechige not present within the Lease Area,
although there is one shipwregipaoximately 500 feet (152 meters) southiref southernmost corner of

the Lease Area.

All waters from the surface to the ocean floor are considered to be pelagic. The entire Lease Area is in the
photic zone (i.e., top 60@d [200 nreterg), which isthe top layer of the pelagic environment where

sunlight supports photosynthetic phytoplanktéfater depth influences surface and bottom temperatures,
light penetration, sediment movement, and other physical and chemical habitat parameters that define
EFH. In the Lease Area, water depths are relatively uniform, ranginglfe@o 208fed (37to 64

meterg. Oceanic currents, temperature, conductivity, pH, dissolved oxygen, and other features of the
water column influence the occurrence and abundance of marine fishes in the LeaSbé\neavement

of water through théease Area igletermined byveaherdriven surfaceurrents and tidal mixing

(Kaplan 201). Currents generally flow westward across the shelf southaafn t uc ket and Mart h
Vineyard although a tidally driven anticyclonic flow encircles Nantucket Shdalsl mixing maintais

cool water temperatures on the shoals throughout thewbareas the rest of the region becomes

stratified during the summer months (Wilkin 200Bhis creates gersistent frontal zonia the

northeastrn edgef the Lease ArebhorderingNantucket Shoals, whialesults ina high productivity and

the use of the area by marine litgagingon preyaggregationgScales et al. 20)4

The pelagic environment is particularly important for planktonic eggs and larvae, planktivorous-or filter
feeding species/life stages, and migratory pelagic spedBE$ 2017 NEFMC 2017. The water

column serves dual function as EFH: it supports the phytoplankton that sustain mariwelis@hd it
provides a dispersal mechanism for planktonic larvae of many managed species. Phytoplankton (e.qg.,
diatoms, dinoflagellates) thrive where nutrients and sunlight are abundant, such asaaituuget
Shoalswhere abundant phytoplankton are sustained by nutrients carried to thie suefice waters by
upwelling. Phytoplankton are consumed by zooplankton (i.e., tiny animals such as copepladsah

forms of crustaceans, bivalves, and other invertebrates) and ichthyoplankton (fish larvae). The most
numerically abundant component of the pelagic fish community in the open waters of the Lease Area is
the ichthyoplankton assemblage. Buoyant eggklarvae of most marine fishes in Southern New

England can remain in the plankton for weeks to months (Walsh et a). ZbEsassemblage of species
represented in the ichthyoplankton varies seasonally and is strongly influenced by water temperature;
patterns of ichthyoplankton assemblages have changed in recent decades, likely in response to climate
change $outhCoast Wind 2023\ppendix U Gaichas et aR017 Walsh et al. 2015
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3.1.2 Offshore/Onshore Export Cable
3.1.2.1 Export Cable Route

The submarine export cable rofioe the Falmouth ECC extends from the northern boundary of the Lease
Area through Muskeget Channel and ends at one of the two proposed landfall locations in Falmouth,
Massachusetts (Worcester Avenue with alternate sites at Shore Street and CentrEh®&nlgyton

Point ECC extends from the northern boundary of the Lease Area through the Rhode Island Sound, up the
Sakonnet River, over Aquidneck Island, and into Mount Hope Bay before making landfall at one of the

two propogd locations in Somerset, Massachusatt<f the waters of the export cable routes are in the
photic zone (i.e., top 60@d [200 rreterg), which isthe top layer of the pelagic environment where

sunlight supports photosynthepbytgplankton. Section 3.1.1 provides a detailed description of the

pelagic environment and its importance.

Similar to the Lease Area, the southern portion of the Falmouth ECC (between the Lease Area and the
Muskeget Channel) consisted mainly of flwdbstrates / sefiottom habitatSamples in this southern

section werelassified asnainly Fine UnconsolidateSubstratewith three sampledassifiedas Coarse
Unconsolidatedsubstratd © percent gravglor complex habitatJouthCoast Wind 2023The northern
Falmouth ECC sediment samples were more variable, with a transition to coarser sediments as the
corridor proceeds north towards landfall. Gravslpstrateslominated south of the Nantucket Sound

Main Channelwhile all samples within the Nantucket Sound Main Chamverkclassified as sand
(SouthCoast Wind 2023Complex habitat was observed in the remaining samples north of the Nantucket
Main Channel, with two samples classified as Biogenic Shell Subsihapidulareef). Some gravel
pavement was noted in the SPI/PV images, and gravel/grawtibiratesvere observed throughout the
northern section of the Falmouth ECC.

The benthic habitdh roughly the middl®f the Falmouth EC® et ween Mart hads Vi neyar
Nantucket includes Muskeget Channehich containednostly complexhabitatsconsisting of coarse

sediments (41%) and Glacial Moraine A (38%; INSPIRE 2022). Without a clear delineation of the

Muskeget Channel width, some benthic habitat mapping polygons included in this analysis extended

farther to the north and south of where Badmouth ECC crosses the Muskeget Charthak, the

footprint for effects within Muskget Channel may be overestimated. Benthic data that represents

Muskeget Channel included a total of 8.2 miles (13.2 kilometers) of the Falmouth ECC from where it

crosses into Massachusetts state waters west of Nantucket, crossing the Muskeget Chamuihgand
approximately 1.9 miles (3.1 kilometers) north of the southeastern point of Martha's Viieatale

3-3).

Table 3-3. Area (acres) of different habitat components within the Muskeget Channel area of the
Falmouth ECC

Habitat Types ‘ Area (Acres) Percentage of Area

Coarse Sediment 1,091 41.1%
Coarse Sediment - with Boulder Field(s) 22 0.8%
Glacial Moraine A 1,008 38.0%
Sand 516 19.4%
Sand - Mobile with Boulder Field(s) 19 0.7%
Sand - SAV 0.06 0.0%
Total 2,657 100%

Source: Mayflower Wind i Benthic Habitat Pop-up Mapper (INSPIRE 2022).
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Figure3-2 shows thanappedenthic habitat types in the Falmouth ECC categorized by habitat

complexity. In federal waters, 4,419 acres of the Falmouth EQ€Hleen classified as sdfbttom

habitat with 3 acres of heterogenous complex habitat. In Massachusetts state waters, the Falmouth ECC is
made up of 3,605 acres sbfbttom habitat, 228 acres heterogenous complex habitat, 4,927 acres complex
habitat, and 591 acres larggrained complex habit§SouthCoastVind 2023 Appendix M.3) Figure

3-3shows SAV that occursearthe ECCaroundMar t hadés Vi neyard.
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Figure 3-2. Benthic habitat types with modifiers mapped in the Falmouth ECC (federal and state
waters) by NOAA complexity category and pie charts showing habitat type composition in acres
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Figure 3-3. MassDEP Mapped Eelgrass in the Falmouth ECC
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Sediments sampled in the Brayton Point ECC follogiedlar patterns as the Falmouth ECC, with finer

sediments in the southern section near the Lease Area becoming coarser as sampling proceeded north.
Gravelly sand to sandy gravels, including boulders, were present in Rhode Island Sound where an area of
glaci al till southwest of Marthadéds Vineyard provide
complex habitatSediments in the Sakonnet River were finer sands to silts with areas of boulders,

including anthropogenic rock dumps that provide hardbottabitat, and isolated mounds associated

with Crepidulashellreefs GouthCoast Wind 2023

The Mount Hope Bay portion of the Brayton Point ECC comprises 96% sediments containing sands or
finer grain sizes, as mapped along the corridor at a wididehiles (0.7kilometers; INSPIRE 2022).
ShellCrepidulasubstrate was also a-oocurring habitat in 26% of the ECC within Mount Hope Bay,

and complex habitat consisted of Glacial Moraine A (1%) and Anthropogenic dredged material deposits
(3%; Table3-4). The Sakonnet River portion of the Brayton Point ECC comprises 93% sediments of sand
or finer grain size (INSPIRE 2022} repidulashell substrate was a-ogcurring habitat in 18% of the

ECC within the estuarine segment and complex habitat consisting of 8ixedsravel in Muddy Sand

to Sand made up 7% &ble3-5). There are also four acres of sensitive SAV habitat of Mud to Muddy
Sandi with SAV approximately 656 feet (200 meters) from the landfall on Aquidneck Avenue.

Table 3-4. Area (acres) of different habitat components within the Mount Hope Bay portion of the
Brayton Point ECC

Percentage of

Habitat Types Area (Acres) Area
Anthropogenic (dredged material deposit) 75 3.0%
Anthropogenic (rock rubble) 0 0.0%
Bedrock 2 0.1%
Coarse Sediment - with Boulder Field(s) 0 0.0%
Glacial Moraine A 19 0.7%
Mud to Muddy Sand 1,700 67.6%
Mud to Muddy Sand - (Likely) Crepidula Substrate with Boulder Field(s) 56 2.2%
Mud to Muddy Sand - Crepidula Substrate with Boulder Field(s) 4 0.2%
Mud to Muddy Sand - Shell / Crepidula Substrate 609 24.2%
Mud to Muddy Sand - with Boulder Field(s) 7 0.3%
Sand 42 1.7%
Total 2,516 100%

Source: Mayflower Wind i Benthic Habitat Pop-up Mapper (INSPIRE 2022).

Table 3-5. Area (acres) of different habitat components within the Sakonnet River portion of the

Brayton Point ECC

Habitat Types ‘ Area (Acres) Percentage of Area

Anthropogenic (Rock Rubble) 4 0.1%
Anthropogenic (Rock Rubble/Trawl Marks) 3 0.1%
Mixed-Size Gravel in Muddy Sand to Sand 233 7.0%
Mud to Muddy Sand 1,632 48.9%
Mud to Muddy Sand - (Likely) Crepidula Substrate 37 1.1%
Mud to Muddy Sand - Crepidula Substrate 606 18.1%
Mud to Muddy Sand - Mobile 29 0.9%
Mud to Muddy Sand - with SAV 4 0.1%
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Habitat Types ‘ Area (Acres) Percentage of Area
Sand 791 23.7%
Sand - with Boulder Field(s) 1 0%
Total 3,340 100%

Source: Mayflower Wind i Benthic Habitat Pop-up Mapper (INSPIRE 2022).

Figure3-4 andFigure3-5 show themappedoenthic habitat types in the Brayton Point ECC categorized
by habitat complexityln federal watersl2,806acres of thérayton PoinECC have been classified as
soft-bottom habitat witt805acres of heterogenous complex habitad44 acres complex habitat, and 411
acresof large grained complex habitét Rhode Islandtate waters, thBrayton PoinECC is made up of
3,889acres sofbottom habitat95 acres heterogenous complex habiteb7acres complex habitat3&
acres largayrained complex habitadnd 7 acreanthropogenicnaterialdeposits In Massachusetts state
waters, the Brayton Point EGfonsistsof 898acres sofbottom habitaty acres heterogenous complex
habitat,and 76 acres anthropogenic material dep@SissithCoasWind 2023 Appendix M.3).

{ Brayton Point ECC MA
*, Vineyard Sound o b k
RI
N’ o, e, Martha's Vineyar) BB Falmouth ECC SR L -
- State Waters Boundary — \ -
S5
*
&
South :\\\ o
outhwes!
shoal 2 DS et
Brayton Point EGC - Federal Waters
Surficial Boulder (> 0.3 m)
[7/7/] Boulder Field
NOAA Complexity Category
- Complex
- Heterogeneous Complex
Large Grained Complex p "
) Kilometers
Soft Bottom ‘ 0 5 10
I

Document Name: MW_2022_S04_ECC_Brayton_ofishare_NOAA_complex Coordinate System: NAD 1963 UTM Zone 19N Date. 811172022

Source: COP Appendix M.3, Figure 3-36; SouthCoast Wind 2023

Figure 3-4. Benthic habitat types with modifiers mapped in the Brayton ECC (federal waters) by
NOAA complexity category and a pie chart showing habitat type composition in acres
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Brayton Point ECC - MA State Waters.

4 Aquidneck
Island
)

Sakonnet
River S——Kilometers
1

&
*  Surficial Boulder
[7//) Boulder Field
NOAA Habitat Complexity
B complex
- Heterogeneous Complex
Soft Bottom

- Anthropogenic -

-
: . 1|0K|\ome(ers Q’. “ - — “

Document Name: MW_2022_S04_ECC_Brayton_Nearshore_NOAA_Complex Coordinate System: NAD 1983 UTM Zone 19N Date: 8/4/2022

Source: COP Appendix M.3, Figure 3-37; SouthCoast Wind 2023

Figure 3-5. Benthic habitat types with modifiers mapped in the Brayton ECC (state waters) by
NOAA complexity category and pie charts showing habitat type composition in acres

Macroalgaeverenoted as preseat severbenthic sampling stations along ttentral portiorof the
Falmouth ECCAlong the Brayton Point ECC, eelgrass was identifieRhiode Islandtate waters to the
east and west of tHeECCas it enters the Sakonnet Riveiowever both of thesesmall beds arcated
more tharil mile (1.6 kilometers) away from the EC@nd are unlikely to be affected by Project activities

Epifauna foundn the southermortion of theFalmouth ECC anth theLeaseArea were predominantly
surfacedwelling organisms (e.g., sand dollars, crabs, gastropods). Soft sediment fauna was the dominant
CMECSbiotic componensubclass observed in teeuthernportion of the FalmoutkECC and Lease

Area, characterized by tulliilding and surface burrowing fauna. The northern Falmouth ECC had a
heterogenous array of species including-seftiment bryozoans and mobile burrowing crustaceans
(SouthCoast Wind 2023Soft sediment fauna was the dominant CMECS biatimponensubclass

observed along the entire Brayton Point E@Bich wascharacterized by clam beds, larger tube

building, mobile crustaceans, and surthcerowing fauna, with much more diversity in the southern

portion of theBrayton PointECC.

The sensitivenorthern star coral was observed within the Brayton Point ECC in federal waters, associated
with Glacial Moraine A and Sandith Boulder Field habitats at the Southwest Shoal. In the Rhode

Island Soungdnorthern star coralias found corresponding with Glacial Moraine A and MiGize

Gravel in Muddy Sand to Sand habitats. Northern star coral was observed within the Falmouth ECC only
in Massachusetts state waters, corresponding with Glacial Moraine A and Gravel Pavenesstriatit

of Martha 6 s Vi n ¢hgnearstiorgentiath of the FalmouthECClanding areagouthCoast Wind

2023 Appendix M.3).
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Another taxon of concern ishe nonnative tunicatd®idemnunspp., which was only observed at the
Falmouth ECC irMassachusettstate waterat 35 percentof benthic stationdidemnumnspp. was also
observed within 5percentof gravel pavement habitats, with the most widespread and prevalent
occurrence in Gravel Pavement hthelFalmoath EQCdandindgy o f
area GouthCoast Wind 2023\ ppendix M.3) Didemnunspp. was also observed in Glacial Moraine A,
Coarse SedimeritCrepidulaSubstrate, and Coarse Sediment habitat types iMassachusetisate
watersportion of the Falmouth ECC.

3.1.2.2 Landing Area

The proposed location of tiBrayton Poinexport cable landfall is at thedustrialized Brayton Point in
SomersetMassachusettwith intermediate landfall acrogsquidneck Island in Portsmouth, Rhode
Island The Falmouth export cable landfall options are coastal beach habitat)bus proposed for
both ECCswvhich will avoid impacts orsensitive coastal terrestrial habitéfggure 3-6 to Figure 3-8).
Eelgrass surveys of the Falmouth ECC landing areas conducted in August 2020 consisted of a
combination of single beam echo sounding, side scan sonar, and towed underwatéit Wdeo.
Falmouth landing point, HDD will allow the export cable to go underneath and avoid SAV habitats of
extensive eelgrass bed$e HDD punckout location of the Falmouth ECC is planned to be
approximately328 feet (100 meters) south and offshore of the mapped SAV and macroalgae at the
proposed Worcesté&venuelandfall locationandapproximatelys25 feet (160 meters) south and
offshore of the mapped SAV and macroalgae at the alternative Shore Street landfall (Gaztie@3-8).
Mobile sand with ripples was mapped as the benthic habitapfooximatelyl,640 feet 00 meters
offshore of the furthest extent of eelgrass beds at the Woréestieneand Shore Street landfall
locations.

Four HDD exit pits are anticipated in each landfall locatidth habitat disturbance occurring as a result
of exit pit drilling, cofferdam installation, and support vessel actii@tyuthCoasWind 2023 Appendix
M.3). For theBrayton Point ECC, thelDD activitiessouth of Aquidneck Island (Boyds Lane and Park
Avenue),areanticipatedo occurover0.46 acres o$oft-bottom habitatAt landfall optionsNorth of
Aquidneck Island, HDactivities are anticipated to ocoover 0.31 and 0.16 acres of compiesepidula
substrateat the RIDEM/Aquidneck Land Trust and Mount Hope Brithyalfall options, while a mix of
complexCrepidulasubstrate and sefiottom habitat is expected in up to 0.33 acreke@aRogeiVilliams
University landfall option $outhCoastVind 2023 Appendix M.3) At the Brayton Point landfall site
HDD activities are expected to occur 00e?7 acre®f dredgecanthropogenienaterial deposiat the
Taunton River landing option and ov@R4 acres of scfbottom habitat at the Lee River land option.
For the FalmoutlfiECC, HDD activities are anticipated to occur in up to 0.4 acres ebetifim habitat at
all landfall options(Central Park, Shore St., Worcester A(&duthCoastVind 2023 Appendix M.3).
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Figure 3-6. SAV distribution at Mill Road and Shore Street alternative landfall approaches
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Figure 3-7. SAV distribution at Worcester Avenue landfall approach
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Figure 3-8. Mapped eelgrass from 2020 survey and HDD path for the Falmouth Landfall locations
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3.1.2.3 Interior Coastal

The onshore and interior coastal positions ofBheyton Point and Falmou#xport cable routes are

located withindevelopedandscapes iboth Rhode Island and Massachusettgnarily along or within
existing roadway corridors. TH&grayton Point onshoreubmarine export cabigill go up the Sakonnet

River and connect to the electric grid on the industrialized Brayton Point, or AlheerativeC will

avoid the Sakonnet River and associated EFH and have onshore cable components along roadways of
Aquidneck Island to the east or Little ComptRiode Islando the west.

The Falmouttonshore cable component is mostly developetiresidential andwill also run primarily

along existing roadway corridors and not disturb much native halhtatsral Heritage Database

inquiries were submittedlassachusetfSivision of Marine FisheriedMA DMF), and results indicated

thatwithin the onshore cable corridor-(dile buffer) only four specidsave Massachusetts state
endangered status. These species include the Rose
and the Papillose Ntedge.

3.1.3 Port Modifications and O&M Facility

There are no port modificatioms expansions anticipatédr this Project. For O&MSouthCoasWindd s
preference is to use a Massachudadised port.

3.14 Habitat Areas by Project Component Tables

TheProject areprovides general types of EFH that support managed species and theihjoiey
includerocky habitats with bedrock, glacial moraineb®ulder fieldsgravel, and coarse sediment;

shellfish reefs and beds made uCoépidulasubstratesoftbottom habitats of mudr sand;submerged
aguatic vegetation (SAYandHabitat Area of Particular Concern (HAPfOY juvenile Atlantic cod and
summer flounde(Table3-6 andTable3-7). Table3-6 provides a summary ofie areas of mapped

benthic habitat typefound in the Lease Area and both federal and state portions of the Falmouth and
Brayton Point ECCsbased@o ut hCoast Wi ndbs b dSouthCoastWina 2023 s s me n't
Appendix M.3). InTable3-7, these mapped habitat types are ckealked to functional habitat
classifications which include rocky, soft bottom mud, soft bottom sand, SAV, tidal marsh, shellfish reefs
and beds, shell accumulations, other biogenic, pelagigarinehabitat for sensitive life stages, and

HAPCs with total acreages reported for the Lease Area, export cablearmditmding arealnterior
coastalreas are not included in the Project scopenarbrt modificationsor O&M facility expansions

are anticipated

Table 3-6. Area (acres) of different habitat types within Project components

Falmouth Brayton
Falmouth ECC Route Point ECC Brayton Point
Lease ECC Route - i MA State Route - ECC Route T RI
Habitat Types Area Federal Waters Federal State Waters

Glacial Moraine A - - 1,691 411 185
Bedrock - - - - 3
Gravel Pavement - - 1,818 -
Mixed-Size Gravel - - - 18 510
Boulder Fields Present - 2.6 544 945 184
Coarse Sediment - - 2,325 1,026 0.1
Mud to Muddy Sand 49,731 15 444 4,015 3,851
Sand 777 4,406 4,174 9,596 1,478
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Falmouth Brayton
Falmouth ECC Route Point ECC Brayton Point
Lease ECC Route - 7 MA State Route - ECC Route T RI
Habitat Types Area Federal Waters Federal State Waters
SAV - - 295 - -
Crepidula Substrate - - 1,531 - 1,342
Anthropogenic - - - - 7
HAPC - 151 10,895 - 6,210

Source: COP Appendix M.3, SouthCoast Wind 2023 and NOAA Fisheries EFH Mapper (NMFS 2022)
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Table 3-7. Habitat areas by project components

Habitat Classification Project Component Area (acres)

Offshore/ Offshore/ Offshore/
Onshore Onshore Onshore
Export Export Export
) Cable: Cable: Cable:
Habitat SouthCoast Wind Mapped Benthic Habitat Types (COP Export Landing Interior Port Oo&M
Types Volume 1, Appendix M.3; SouthCoast Wind 2023) cable route area coastal modifications | facility

Rocky Bedrock - 8,354.084 - - - -
Glacial Moraine A

Gravel Pavement

Mixed-Size Gravel in Muddy Sand to Sand

Coarse Sediment

Coarse Sediment - with Boulder Field(s)

Coarse Sediment - Crepidula Substrate and Boulder Field(s)
Coarse Sediment - Mobile

Coarse Sediment - Mobile with Boulder Field(s)

Sand - with Boulder Field(s)

Sand - Mobile with Boulder Field(s)

Mud to Muddy Sand - Crepidula Substrate with Boulder Field(s)
Mud to Muddy Sand - (Likely) Crepidula Substrate with Boulder

Field(s)
Soft bottom Mud to Muddy Sand 49,731 7,391 Up to 0.46 - - -
mud Mud to Muddy Sand - Mobile €
Soft bottom Sand; 777 18,225 Up to 0.40 - - -
sand Sand - Mobile ¢
Submerged Sandi SAV - 298.6 - - - -
Aquatic Sand - Potential SAV
E/SeAg\eOtatlon Mud to Muddy Sand - with SAV
Tidal Marsh - - - - - - -
Shellfish reefs | Gravel Pavement - Crepidula Substrate - 2,603 Upto 0.31 - - -
and beds Coarse Sediment - Crepidula Substrate ©

Coarse Sediment - (Likely) Crepidula Substrate
Sand - Shell / Crepidula Substrate

Mud to Muddy Sand - Shell / Crepidula Substrate
Mud to Muddy Sand - Crepidula Substrate

Mud to Muddy Sand - (Likely) Crepidula Substrate
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Habitat Classification Project Component Area (acres)
Offshore/ Offshore/ Offshore/
Onshore Onshore Onshore
Export Export Export
) Cable: Cable: Cable:
Habitat SouthCoast Wind Mapped Benthic Habitat Types (COP Export Landing Interior Port O&M
Types Volume 1, Appendix M.3; SouthCoast Wind 2023) cable route area coastal modifications | facility
Shell - - - - - - -
accumulations
Other biogenic | - - - - - - -
Pelagic - 127,388 37,948 ° - - - -
a
Estuarine - - 6,044 ° - - - -
Habitat for - - 11,255.684 ¢ | Upto 0.31 - - -
sensitive life e
stages
Habitat Areas | - - 17,256 ¢ Upto1.17 - - -
of Particular e
Concern
(HAPC)

Note: Interior coastal areas are not included in the Project scope and no port modifications or O&M facility expansions are anticipated.

aTotal Lease Area size located in pelagic waters

b Estimate value based on INSPIRE Benthic Habitat Pop-up Mapper (INSPIRE 2022) benthic habitat mapping polygons

¢ Total of Rocky, SAV, and shellfish reefs and beds habitat types

d Calculated using NOAA Fisheries EFH Mapper (NMFS 2022) and Project component GIS layers

¢ Extent of habitat types that may be disturbed at potential landfall locations (Appendix M.3, SouthCoast Wind 2023)

Source: COP Volume 1, Appendix M.3 Tables 3-2, 3-4, 3-6, 3-8, 3-10, 3-12, and 4-1 (SouthCoast Wind 2023); INSPIRE Benthic Habitat Pop-up Mapper (INSPIRE 2022);
NOAA Fisheries EFH Mapper (NMFS 2022)
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4. Designated EFH

The Project area includes EFH designations developed by the New England Fishery Management Council
(NEFMC), the Mid-Atlantic Fishery Management Council (MAFM@nd NMFS. The management

councils and NMFS designate EFH for species in association with a mapped gridyef &tninute

squares covering all marine habitat along the U.S. coast. The quadrangles are used by the NEFMC and the
MAFMC to delineate specific areas for the purpose of EFH designaBpesies and life stages with

EFH in the Project area were identified with théRS EFH Mapper NMFS 2023. Descriptions and

habitat designations for EF#esignated species and life stages weiraarily developed from NMFS

EFH source documenthe Final Omnibus Essential Fish Habitat Amendment 2 (NEFMC R@hd the

Final Amendment 10 to the 2006 Consolidated Atlantic Highly Migratory Species FMP (NMF}% 2017

Usingthe NOAA EFH mapperandEFH designations faspecies life stage46 species of finfish and
invertebratesvere found tdhavea designated EFH for various life stages withinltease Area, ECE
and approach/landfall component aréasuthCoast Wind 202&ppendix N. Resources are managed
under various FMPs. NEFMC FMPs include Northeast MultispeSies ScallopMonkfish; Atlantic
Herring Skates, SmaltMesh MultispeciesandSpiny Dogfish. MAFMC FMPs include Summer
Flounder, Scup, Black Sea &Mackerel, Squid, ButterfistburfclamandOcean Quahgdluefish, and
Spiny Dogfish. NMFS FMPs include tiglantic Highly Migratory Species.

Designated EFH occurrenaethe Projecareaby taxonomic grouping, individual species, life staayed
EFH geciesgroupis summarized iTable 41 andTable 42. Taxonomic groupings include Gadids,
flatfish, other finfish, highlymigratory speciesjnvertebratesskates, and sharlsfe stages includeggs,
larvae juvenile and adul{Table 41) andneonate / young of yeajuvenile and adul{Table 42). EFH
speciegrouprefers tospeciesspecific life stagdabitatassocidabnswhichincludeSessile
Benthic/Epibenthid Soft Bottom Mobile Benthic/Epibenthit Soft Bottom Sessile Benthic/Epibenthic
I Complex Mobile Benthic/Epibenthié Complex and PelagicThe Sessile Benthic/EpibenthicSoft
Bottom EFH speciegroupincludes slowmoving benthic/epibenthic species and/or life stages that
associate with soft bottom habitathile theMobile Benthic/Epibenthi¢ Soft Bottomgroupincludes the
mobile juvenile and adult life stages of demersal fish species that associate primarilyraittinety use
soft bottom habitafTheSessile Benthic/EpibenthicComplexEFH species groumcludes sessile and
slow-moving species and/or life stages that associate primarily with-gmeggedcomplex and complex
benthic habitatwhile theMobile Benthic/Epibenthi¢ Complexgroupincludes highly mobile species
and/or life stages that associate primarily with lagggined complex andomplex benthic habitafhe
lastEFH speciegroup,Pelagic includes species and life stages that are found primarily in the water
column and at midiepth or near the surfacBhesespecieshabitatassociatiorgrougngsarefurther ugd
in Section 5 to dscribetheadverseeffects m EFH andeFH speciesOccurrences of speci@sthe
Projectareacategorized as NOAArust Resourcearepresented in Section 7.

Prey organisms of the 46 fish and invertebrate species with EFH designations within theaRrageet
categorized into benthic, epibenthic, and pelagic groups for this assessmamly Asnsumed by

managed fish and invertebrate species are a component of the EFH, the potential adverse gfégcts
species frommpactproducting factorsIPF9 are also analyzed in SectionBenthic prey species

include infaunal invertebrates suchpagychaete worms, flatworms, nematodes, and burrowing
crustaceanavhile epibenthic prey includéottomdwelling crustaceans, echinoderms, mollusks, and fish
Gadids flatfish, skates, and other botteimraging fish species consume prey in both the benthic and
epibenthic categoriePelagic prey species include forage fish, squid, and pelagic crustaceans. Sharks and
highly migratory fish species, suchtasa, consume prey belonging to this group. Another component of
the pelagic prey group are planktonic organisms, such as phytoplankton, zooplankton, and fish larvae,
consumed by various life stages of EFH fish and invertebrate species
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Table 4-1. EFH-designated fish and invertebrate species in the Project area

Worcester
Avenue/ Brayton
Central Shore Point Mount Aquidneck Brayton

Species and Lease Falmouth Park Street Offshore Sakonnet Hope Bay Island Point
Life Stage Area ECC Landfalls Landfall ECC River ECC ECC Landfalls Landfalls EFH Species Group

Gadids

Atlantic cod (Gadus morhua) General habitat description: Prefers muddy, gravelly, or rocky substrates. In state waters, cod can be found year-round but peak in winter and
spring both nearshore and offshore. Cod typically move south and into deeper water in the winter and spring, and spawn nearshore in the winter
months (Collette and Klein-MacPhee 2002).

Eggs/Larvae: Pelagic waters around the perimeter of the Gulf of Maine, Georges Bank, and in the Mid-Atlantic region, as well as the high-
salinity zones of bays and estuaries. Cod larvae are most abundant throughout their range during the spring (Fahay et al. 1999).

Juvenile: Benthic habitats of complex sediments of pebble, gravel, and boulder in the Gulf of Maine, Georges Bank, and the eastern portion of
the continental shelf off southern New England. Generally found in water temperatures below 20° C and depths from 25-75 meters (NEFMC
2017).

Adults: Demersal/Structure Oriented. Subtidal benthic habitats in the Gulf of Maine, south of Cape Cod, and Georges Bank between 30 and
160 meters, as well as high-salinity zones in bays and estuaries (Fahay et al. 1999).

A A A A A A Pelagic
A A A A A A Pelagic
A A A A A A Mobile Benthic/Epibenthic i Complex

A A Mobile Benthic/Epibenthic i Complex

Eggs

Larvae

Juvenile

To| To| I

Adult

Too| To| o T
Too| To| o T

Haddock (Melanogrammus aeglefinus) General habitat description: Haddock eggs and larvae inhabit pelagic waters and demersal life stages (juveniles and adults) observed from
Cape Charles, VA to Labrador. Abundant throughout the Gulf of Maine and offshore banks; greatest concentration on Georges Bank (Cargnelli
et al. 1999a).

Eggs/Larvae: Generally pelagic surface waters of Georges Bank to Nantucket Shoals. Maximum depth approximately 150 meters. Majority
found at depths of 30-90 meters (NEFMC 2017).

Juveniles: Small juveniles found near the surface (10-40 meters), more or less stationary in the open sea. Descent to bottom (35-100 meters)
occurs at age 3-5 months. Nursery area between Nantucket Shoals & Hudson Canyon (Cargnelli et al. 1999a).

Adults: Benthic habitats of pebble and smooth sand areas within rocky patches on Georges Bank and Nantucket Shoals (NEFMC 2017).
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Worcester
Avenue/ Brayton
Central Shore Point Mount Aquidneck Brayton

Species and Lease Falmouth Park Street Offshore Sakonnet Hope Bay Island Point
Life Stage Area ECC Landfalls Landfall River ECC ECC Landfalls Landfalls EFH Species Group

Eggs A A A Pelagic

Larvae A A A Pelagic

Juvenile A Mobile Benthic/Epibenthic i Complex
Adult A Mobile Benthic/Epibenthic i Complex
Pollock (Pollachius virens) General habitat description: Pollock inhabit pelagic habitats on the Scotian Shelf, Georges Bank, the Great South Channel, and the Gulf of

Maine (Cargnelli et al. 1999b).

Eggs/Larvae: Pelagic inshore and offshore habitats in the Gulf of Maine, on Georges Bank, and in the Mid-Atlantic, including Great South Bay
(NEFMC 2017).

Juveniles: Pelagic inshore and offshore habitats from Cape Ann, MA to Nova Scotia. Abundant inshore during summer/fall; seek deeper water
in winter (Cargnelli et al. 1999b).

Eggs A ~ ~ ~ A ~ ~ ~ ~ Pelagic

Larvae A A ~ ~ A ~ ~ ~ ~ Pelagic

Juvenile A ~ ~ ~ A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Adult B B B B B B B B B
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Worcester
Avenue/
Central

Species and Lease Falmouth Park
Life Stage Area ECC Landfalls

Brayton
Shore Point Mount Aquidneck Brayton

Street Offshore Sakonnet Hope Bay Island Point
Landfall ECC River ECC ECC Landfalls Landfalls EFH Species Group

Red hake (Urophycis chuss)

General habitat description: This groundfish species prefers deep water environments with bottom habitat consisting of both soft and pebbly
substrate. Red hake range from Newfoundland to North Carolina, but most are concentrated around Georges Bank.

Eggs/Larvae: Pelagic habitats in the Gulf of Maine, on Georges Bank, and in the Mid-Atlantic to Cape Hatteras, and selected bays and
estuaries (Steimle et al. 1999a).

Juveniles/ Adults: Demersal life stages inhabit sandy or muddy substrates. Juveniles are found in intertidal and subtidal areas to depth of 80
meters. Benthic habitats providing shelter are essential for juveniles, including mud substrates with depressional features, substrates providing
biogenic complexity, and artificial reefs. Older juveniles are commonly associated with shelter or structure and often inside live bivalves (Steimle
etal. 1999a). Adult red hake have been coll ected i n-<ah aduleredhakeare foural intwateasdrem -V |
10 m deep across the continental shelf to around 300 m; especially abundant off southern New England (Steimle et al. 1999a).

Eggs A A ~ ~ A A A A A Pelagic
Larvae A A ~ ~ A A A A A Pelagic
Juvenile A A ~ ~ A A A A A Mobile Benthic/Epibenthic i Soft Bottom
Adult A A ~ ~ A A A A A Mobile Benthic/Epibenthic T Soft Bottom

Silver hake (Merluccius bilinearis)

General habitat description: This groundfish species prefers deep water environments and are concentrated in deep basins in the Gulf of
Maine and along the continental slope in winter and spring. Associate with all bottom types, from gravel to fine silt and clay, but mainly with silts
and clay (Scott 1982).

Eggs/Larvae: Pelagic habitats from the Gulf of Maine, Georges Bank, the continental shelf off southern New England, and the Mid-Atlantic
south to Cape Hatteras (NEFMC 2017).

Juveniles/ Adults: Juveniles inhabit sand waves, flat sand with amphipod tubes, and shells, and in biogenic depressions. Juvenile EFH
includes pelagic and benthic habitats (e.g., sandy substrates) in selected coastal bays and estuaries and on the continental shelf as far south as
Cape May, New Jersey. Juveniles inhabit depths greater than 10 meters in coastal waters in the Mid-Atlantic and between 40 and 400 meters in
the Gulf of Maine, Georges Bank, and middle continental shelf in the Mid-Atlantic. Adults are observed in water temperatures below 71.6°F
(22°C) and at depths between 20 and 270 meters in benthic habitats of all substrate types. Adults occur in the Gulf of Maine, on Georges Bank,
and on the continental shelf off southern New England, and the Mid-Atlantic south to Cape Hatteras (NEFMC 2017).
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Al A Al Al A A A ™
Al A Al A AL A AT
Juvenile A A Mobile Benthic/Epibenthic 1 Soft Bottom / Complex

Adult A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex

Offshore hake (Merluccius albidus) Larvae: Pelagic waters along the outer continental shelf of Georges Bank and southern New England. Found at water depths up to 1,250
meters, but primarily collected at 70-130 meters (NEFMC 2017).

Eggs _ _ _ - . - - - -

Larvae A A ~ ~ ~ ~ ~ ~ ~ Pelagic

Juvenile 3 3 B _ _ B » - -

Adult 3 3 B B _ _ _ _ .

White hake (Urophycis tenuis) General habitat description: This groundfish species prefers deep water environments and is predominantly found along the edge of the OCS

between Cape Hatteras and Cape Cod, becoming more prevalent on the coastal shelf and inshore waters moving northward into the Gulf of
Maine (Chang et al. 1999a).

Larvae: Pelagic habitats in southern New England, and on Georges Bank. Early stage white hake larvae have been collected on the continental
slope, but also across the shelf-slope front and use nearshore habitats for juvenile nurseries (NEFMC 2017).

Juveniles: Young juveniles are pelagic and migrate from offshore spawning grounds to estuarine nursery areas. Some juveniles may descend
to as yet unknown habitats on the shelf. Older juveniles are demersal and inhabit offshore waters at a wide range of temperatures (4-193 ) and
depths (5-325 meters) but are most abundant at 4-93 in spring and 7-163 in autumn at depths < 225 meters. Eelgrass is an important habitat
for demersal juveniles (Chang et al. 1999a).

Adults: Sub-tidal benthic habitats in the Gulf of Maine, including depths greater than 25 meters and in bays and estuaries as well as in 400-900 meters
on the outer continental shelf and slope. Adults occur in fine-grained, muddy substrates and in mixed soft sediment and rocky habitats (NEFMC 2017).
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Eggs

Larvae A

Pelagic

Juvenile A A

Pelagic; Mobile Benthic/Epibenthic i Soft Bottom

Adult A

Mobile Benthic/Epibenthic i Soft Bottom

Flatfish

Summer flounder (Paralichthys dentatus)

General habitat description: This demersal fish species ranges from Maine to South Carolina but is predominantly concentrated south of
Cape Cod. Present in Mid-Atlantic waters during summer and fall at depths between 15 and 137 meters. Prefer sandy or muddy bottom
habitats. Spawning is believed to occur offshore in open ocean along the continental shelf (Packer et al. 1999). EFH includes macroalgae,
seagrasses, and freshwater and tidal macrophytes in any size bed, as well as loose aggregations.

Eggs/Larvae: Pelagic waters over the continental shelf from the Gulf of Maine to Cape Hatteras. Eggs are abundant from Cape Cod to Cape
Hatteras, with the highest frequency of occurrence and greatest abundances of eggs in the northwest Atlantic occurs in October and November.
Further, from 1980 to 1986 the heaviest concentrations of eggs within 45 km of shore were found from New York to Massachusetts (Packer et
al. 1999). Larvae are most abundant 12 to 50 miles from shore at depths from 30 to 230 feet (9.1-70.1 meters; Packer et al. 1999).

Juveniles/Adults: Demersal waters over the shelf from the Gulf of Maine to Cape Hatteras. Juveniles are most abundant from May to
September but are present year-round. Juveniles use estuarine habitats as nursery areas, including salt marsh creeks, seagrass beds,
mudflats, and open bay areas with temperatures greater than 37.4°F and salinities from 10 to 30 parts per thousand (ppt). Adults inhabit shallow
coastal and estuarine waters during warmer months, ranging in depths from 1 to 82 feet, with an extensive range of salinities. In winter, adults

move offshore on the OCS at depths of 500 feet (Packer et al. 1999).

Al A A A A A A Al A |
we | AL A| Al A A A A A A e
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Windowpane flounder (Scophthalmus aquosus) General habitat description: This groundfish species is typically associated with non-complex benthic habitats from the Gulf of Saint Lawrence

to Florida (Collette and Klein-MacPhee 2002). Windowpane flounder adults are found throughout Narragansett Bay in all seasons with no
apparent seasonal shifts. In Massachusetts, windowpane flounder are generally found south of Cape Cod in the summer (Chang et al. 1999b).
Spawning occurs from April to December along areas of the northwest Atlantic (Chang et al. 1999b).

Eggs/Larvae: Pelagic habitats on the continental shelf from Georges Bank to Cape Hatteras and in mixed and high-salinity zones of coastal
bays and estuaries throughout the region (Chang et al. 1999b).

Juveniles/Adults: Intertidal and subtidal benthic habitats in estuarine, coastal marine, and continental shelf waters from the Gulf of Maine to
northern Florida (juveniles) and Cape Hatteras (adults), including mixed and high-salinity zones in selected bays and estuaries. EFH for these
demersal lifestages includes mud and sand substrates and extends from the intertidal zone to a maximum depth of 60 meters for juveniles and
70 meters for adults. Juveniles prefer sand over mud (Chang et al. 1999b).

w [ ATAl | | Al A| A| A A[™
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Winter flounder (Pseudopleuronectes americanus) General habitat description: This groundfish species inhabits coastal waters from the Strait of Belle Isle, Newfoundland to Georgia (Collette
and Klein-MacPhee 2002). Winter flounder are common in the inshore waters of Massachusetts and Rhode Island. Prefers muddy, sandy,
cobbled, gravely, or boulder substrates (Pereira et al. 1999). Spawns over sandy bottom in shallow habitats.

Eggs/Larvae: Eggs found over mud, muddy sand, sand, gravel, macroalgae, and SAV. Pelagic larvae hatch in nearshore waters and estuaries
or are transported shoreward from offshore spawning sites where they metamorphose and settle to the bottom as juveniles (Pereira et al. 1999).
Juveniles/Adults: Estuarine, coastal, and continental shelf benthic habitats, as well as the mixed and high-salinity zones in bays and estuaries
(NEFMC 2017). EFH extends from the intertidal zone to depth of 60 meters for juveniles and 70 meters for adults. Juveniles are found inshore
on muddy and sandy sediments in and adjacent to eelgrass and macroalgae, in bottom debris, and in marsh creeks. Adult EFH occurs on
muddy and sandy substrates, and on hard bottom on offshore banks (Pereira et al. 1999).

72



SouthCoaswind Project

Essential Fish Habitat Assessment

Chapterd
Designated EFH

Species and
Life Stage

Eggs

Lease
Area

Falmouth
ECC

Worcester
Avenue/

Central
Park

Landfalls

Shore
Street
Landfall

Brayton
Point
Offshore

ECC

Sakonnet
River ECC

Mount
Hope Bay
ECC

Aquidneck
Island
Landfalls

Brayton
Point
Landfalls

EFH Species Group
Sessile Benthic/Epibenthic i Soft Bottom

Larvae

Pelagic; Mobile Benthic/Epibenthic i Soft Bottom

Juvenile

Mobile Benthic/Epibenthic i Soft Bottom

Adult

A

Too| To| o T

A

A

A

A

A

A

Mobile Benthic/Epibenthic i Soft Bottom

Witch flounder (Glyptocephalus cynoglossus)

General habitat description: This groundfish species ranges from the Gulf of Maine to Cape Hatteras, North Carolina and tends to concentrate
near the southwest portion of the Gulf of Maine (Collette and Klein-MacPhee 2002). Spawning occurs from May through September and peaks

in July and August (Cargnelli et al. 1999c).

Eggs/Larvae: Pelagic habitats on the continental shelf throughout the northeast. Eggs are most often observed from March through October,
whereas, larvae are most often observed from March through November, with peaks from May through July (Cargnelli et al. 1999c).
Juveniles/Adults: Demersal sub-tidal benthic habitats between 35 and 400 meters in the Gulf of Maine and as deep as 1,500 meters on the
OCS and slope, with mud and muddy sand substrates (Cargnelli et al. 1999c).

Eggs A ~ ~ ~ A ~ ~ ~ ~ Pelagic
Larvae A A ~ ~ A ~ ~ ~ ~ Pelagic
Juvenile A ~ ~ ~ ~ ~ ~ ~ ~ Mobile Benthic/Epibenthic i Soft Bottom
Adult A Mobile Benthic/Epibenthic i Soft Bottom
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et al. 1999).

Eggs/Larvae: For these pelagic lifestages, EFH is sub-tidal benthic habitats between 35 and 400 meters depth in the Gulf of Maine, on
Georges Bank, and in the Mid-Atlantic region (eggs) and coastal marine and continental shelf pelagic habitats in the Gulf of Maine and from
Georges Bank to Cape Hatteras, including the high-salinity zones of bays and estuaries (larvae) (Johnson et al. 1999).

Juveniles/Adults: These demersal lifestages are found in sub-tidal benthic habitats in coastal waters in the Gulf of Maine and on the
continental shelf on Georges Bank and in the Mid-Atlantic, including the high-salinity zones of selected bays and estuaries. EFH for juveniles
occurs on sand and muddy sand between 20 and 80 meters. EFH for adults occurs on sand and sand with mud, shell hash, gravel, and rocks at
depths between 25 and 90 meters.

Brayton
Point
Offshore

ECC

Sakonnet
River ECC

General habitat description: This groundfish species ranges from Newfoundland to the Chesapeake Bay, with the majority located on the
western half of Georges Bank, the western Gulf of Maine, east of Cape Cod, and southern New England (Collette and Klein-MacPhee 2002).
Present on Georges Bank from March to August. Spawning occurs in both inshore areas as well as offshore on Georges Bank in July (Johnson

Mount
Hope Bay
ECC

Aquidneck
Island
Landfalls

Brayton
Point
Landfalls

EFH Species Group

A

Eggs A A ~ ~ A ~ ~ ~ ~ Pelagic
Larvae A A ~ ~ A ~ ~ ~ ~ Pelagic
Juvenile A A ~ ~ A ~ ~ ~ ~ Mobile Benthic/Epibenthic i Soft Bottom
Adult A A Mobile Benthic/Epibenthic T Soft Bottom

American plaice

(Hippoglossoides platessoides)

Larvae: Pelagic areas of Georges Bank and

(Johnson 2004).

NY. Highest abundance along 60 meters contour of Georges Bank

Eggs

Larvae

Pelagic

Juvenile

Adult
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Atlantic herring (Clupea harengus)

General habitat description: Schooling, pelagic, coastal species that ranges from northern Labrador to Cape Hatteras, North Carolina.
Migrates extensively north and south of their range (Reid et al. 1999).

Eggs/Larvae: Pelagic waters in the Gulf of Maine, Georges Bank, the upper Mid-Atlantic Bight, and listed bays and estuaries (NEFMC 2017).
Generally found at sea surface temperatures below 16°C, at depths between 50 and 90 meters, and in salinities around 32 ppt. Larvae are
observed between August and April, with peaks in September through November (Reid et al. 1999).

Juveniles/Adults: Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank, southern New England, and the Mid-Atlantic south
to Cape Hatteras. Juveniles occur in water temperatures below 10°C, at depths between 15 and 135 meters, and in salinities ranging from 26 to
32 ppt. Adults are occur in water temperatures below 10°C, at depths between 20 and 130 meters, and in salinities above 28 ppt.
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Atlantic wolffish (Anarhichas lupus)

Eggs/Larvae: Cape Cod to Georges Bank, in 40-240 meters. Eggs are deposited in rocky substrates and larvae stay and develop on benthic
substrates

Juveniles/Adults: Similar location of Cape Cod to Georges Bank, in 40-240 meters. They prefer rocky substrates of large stones and rocks for
nesting and shelter, with softer sediments nearby for feeding (NEFMC 2017).

Eggs A A A A Sessile Benthic/Epibenthic i Complex
Larvae A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Juvenile A A A A Mobile Benthic/Epibenthic T Soft Bottom / Complex
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Monkfish (Lophius americanus) General habitat description: More abundant in deeper waters up to 500 meters in the spring (Steimle 1999b). Abundant on Georges Bank.

Prefer hard sand, pebbly bottom, gravel, and broken shells (Collette and Klein-MacPhee 2002).

Eggs/Larvae: Pelagic waters in the Gulf of Maine, Georges Bank, southern New England, and the Mid-Atlantic south to Cape Hatteras. Eggs
occur at sea surface temperatures below 18°C and in water depths from 15 to 1,000 meters; whereas larvae occur at water temperatures of
15°C and in water depths from 25 to 1,000 meters. Eggs are most often observed from March through September, and larvae are most often
observed from March through September (Steimle et al. 1999b).

Juveniles/Adults: Demersal lifestages that inhabit bottom habitats with substrates of a sand-shell mix, algae-covered rocks, hard sand, pebbly
gravel, or mud along the OCS in the Mid-Atlantic. Juveniles occur at water temperatures below 13°C, at depths from 25 to 200 meters, and at
salinities from 29.9 to 36.7 ppt. Adults occur at water temperatures below 15°C, at depths from 25 to 200 meters, and at salinities from 29.9 to
36.7 ppt (Steimle et al. 1999b).

Eggs A A ~ ~ A ~ ~ ~ ~ Pelagic

Larvae A A ~ ~ A ~ ~ ~ ~ Pelagic

Juvenile A ~ ~ ~ A ~ ~ ~ ~ Mobile Benthic/Epibenthic i Complex

Adult A ~ ~ ~ A ~ ~ ~ ~ Mobile Benthic/Epibenthic i Complex

Ocean pout (Macrozoarces americanus) General habitat description: Present in southern New England from late summer to winter. Prefers habitats that contain sandy mud, sticky

sand, broken bottom, or on pebbles and gravel (Collette and Klein-MacPhee 2002). Spawn in protected habitats, such as rock crevices and
man-made artifacts (Steimle et al. 1999c).

Eggs: Hard-bottom habitats in the Gulf of Maine, Georges Bank, and in the Mid-Atlantic Bight, as well as high-salinity zones in estuaries. Eggs
are typically found in water depths less than 100 meters (Steimle et al. 1999c).

Juveniles/Adults: EFH for juveniles is intertidal and sub-tidal benthic habitats in the Gulf of Maine and on the continental shelf north of Cape
May, New Jersey, on the southern portion of Georges Bank, and in the high-salinity zones of bays and estuaries north of Cape Cod. Adult EFH
is sub-tidal benthic habitats in the Gulf of Maine, on Georges Bank, in coastal and continental shelf waters north of Cape May, New Jersey, and
in the high-salinity zones of bays and estuaries north of Cape Cod. Adult habitat includes mud and sand, particularly in association with
structure forming habitat types like shell, gravel, or boulder (Steimle et al. 1999c).
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Atlantic butterfish (Peprilus triacanthus) General habitat description: Pelagic, surface-dwelling fish that ranges from the Gulf of St. Lawrence to Florida. Occur in the Mid-Atlantic shelf
in the summer and autumn but migrate to the edge of the continental shelf where they aggregate in response to seasonal cooling of water
temperatures. Preference for sandy benthic habitat. Spawning occurs on the continental shelf and nearshore areas (Cross et al. 1999).
Eggs/Larvae: Pelagic habitats in inshore estuaries and embayments. EFH for eggs is bottom depths of 1,500 meters or less at temperatures of
6.5 to 21.5°C. EFH for larvae is bottom depths between 41 and 350 meters at temperatures of 8.5 to 21.5 °C (Cross et al. 1999).
Juveniles/Adults: Pelagic habitats in inshore estuaries and embayments, inshore waters, and on the inner and outer continental shelf. EFH for
juveniles is bottom depths between 10 and 280 meters at temperatures between 6.5 and 27 °C and salinities above 5 ppt. EFH for adults is
bottom depths between 10 and 250 meters at temperatures are between 4.5 and 27.5°C and salinities above 5 ppt.

Eggs A A ~ ~ A A A A A Pelagic
Larvae A A ~ ~ A A A A A Pelagic
Juvenile A A A A A A A A A Pelagic; Mobile Benthic/Epibenthic i Soft Bottom
Adult A A A A A A A A A Pelagic; Mobile Benthic/Epibenthic i Soft Bottom

77



SouthCoaswind Project
Essential Fish Habitat Assessment

Chapterd
Designated EFH

Falmouth
ECC

Atlantic mackerel (Scomber scombrus)

Lease
Area

Species and
Life Stage

Worcester
Avenue/
Central
Park
Landfalls

Brayton

Shore Point

Mount
Street Offshore Sakonnet Hope Bay

Landfall ECC River ECC ECC

General habitat description: Ranges from the Gulf of St. Lawrence to Cape Lookout, North Carolina (MAFMC 2011). Spawning occurs in
deeper waters off the coast (between Cape Hatteras to the Gulf of St. Lawrence) in early summer and continue spawning until the water
temperature reaches 8°C (Studholme et al. 1999).

Eggs/Larvae: Pelagic habitats in inshore estuaries and embayments and inshore and offshore waters of the Gulf of Maine, and on the
continental shelf from Georges Bank to Cape Hatteras. EFH for eggs is depths of < 100 meters and temperatures of 6.5-12.5°C. EFH for larvae
is depths of 21-100 meters and temperatures of 5.5-11.5°C (Studholme et al. 1999).

Juveniles/Adults: Pelagic habitats in inshore estuaries and embayments in the Gulf of Maine, and on the continental shelf from Georges Bank
to Cape Hatteras, North Carolina. EFH for juveniles is depths of 10-110 meters and temperatures of 5-20°C. EFH for adults is depths of < 170
meters and temperatures of 5-20°C. Spawning occurs at temperatures above 7°C, with a peak from 9-14°C) (Studholme et al. 1999).

Aquidneck
Island
Landfalls

Brayton
Point

Landfalls EFH Species Group
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Black sea bass (Centropristis striata)

General habitat description: Demersal species that occurs in the western Atlantic, ranging from southern Nova Scotia to Florida, within a
depth range from the tide line down to 128 meters. Prefers structured habitats such as reefs, shipwrecks, and lobster pots along the continental
shelf (Steimle et al. 1999d). Spawning begins in the spring in the southern part of their range (North Carolina and Virginia) and progresses north
into southern New England waters from summer through fall (Steimle et al. 1999d).

Juveniles/Adults: EFH for juveniles is coastal waters with temperatures > 6.1°C and salinities greater than 18 ppt. Juveniles are associated
with rough bottom, shellfish and eelgrass beds, man-made structures in sandy shelly areas; offshore clam beds and shell patches may also be
used during the wintering. Adults are also structure orientated, with sand and shell usually the substrate preference. Adults require
temperatures > 6.1°C (Steimle et al. 1999d).

Eggs

Larvae
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Bluefish (Pomatomus saltatrix)

General habitat description: Bluefish range from Nova Scotia to Bermuda and seasonally migrate to the Mid-Atlantic Bight during the spring,
returning to deeper offshore water of southeastern Florida in November (Sheperd and Packer 2006).

Juveniles/Adults: EFH for juveniles is pelagic, nearshore areas and estuaries with temperatures of 19-24°C and salinities of 23-36 ppt. EFH for
adults is oceanic, nearshore, and continental shelf waters with temperatures above 14-16°C and salinities above 25 ppt (Sheperd and Packer
2006). The species migrates extensively. There are two predominant spawning areas on the east coast: one located offshore from southern
Florida to North Carolina in spring and the located in Mid-Atlantic Bight in summer (Wilk 1982).

Eggs _ _ . N n a - - -
Larvae B B 3 3 B . . - -
Juvenile B B ~ ~ A A A A A Pelagic
Adult Pelagic

Scup (Stenotomus chrysops)

General habitat description: This demersal finfish ranges from the Gulf of Maine to North Carolina. Known to congregate in nearshore areas
of New England from early April to December, at depths of 82-128 meters (Collette and Klein-MacPhee 2002). Preference for smooth to rocky
bottom habitats. Spawning occurs nearshore, shallow waters over sandy bottom between May and August (Steimle et al. 1999e).
Eggs/Larvae: Eggs and larvae inhabit estuaries from southern New England to coastal Virginia in temperatures of 12.7-22.8°C and salinities
above 15 ppt. Eggs and larvae are abundant from May through August (Steimle et al. 1999e).

Juveniles/Adults: Offshore EFH is the demersal waters over the continental shelf from the Gulf of Maine to Cape Hatteras, North Carolina.
During spring and summer, juveniles inhabit estuaries and bays between Virginia and Massachusetts in association with various sands, mud,
mussel, and eelgrass bed type substrates, in water temperatures above 7°C, and in salinities above 15 ppt. Wintering adults (November
through April) are usually offshore, south of New York to North Carolina, in waters above 7°C (Steimle et al. 1999e).

Eggs

Pelagic

: - A A A A
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Larvae ] ] ] j ] A A A A Pelagic

Juvenile A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Adult A A A A A A A A A Mobile Benthic/Epibenthic 1 Soft Bottom / Complex

Highly Migratory Species
Albacore tuna (Thunnus alalunga) General habitat description: Pelagic species with a wide range, north to Newfoundland and south to the Gulf of Mexico, and east from the
western Atlantic west to the Mediterranean. Spawn in the spring and summer in the western tropical areas of the Atlantic, and they move
northward to the central and northern portions of the Atlantic as wintering areas (Collette and Klein-MacPhee 2002).

Juveniles/Adults: Offshore pelagic habitats are seaward of the continental shelf break to the extent of the U.S. Exclusive Economic Zone
(EEZ) boundary on Georges Bank and Cape Cod. Adults are generally found farther offshore than juveniles (NEFMC 2017).

Eggs _ _ _ __

Larvae

Juvenile A A A A A A . . . Pelagic
Adult A A A A A . . . . Pelagic

Bluefin tuna (Thunnus thynnus) General habitat description: Bluefin tuna range from Labrador south to the Gulf of Mexico and inhabit open ocean environments with variable

temperature and salinity levels. They migrate north from the Gulf of Mexico spawning ground in the spring to New England and Canada through
the summer and beginning of fall. In June they can be found off the coast of New Jersey, Long Island, and southern New England (Collette and

Klein-MacPhee 2002).

Juveniles: Coastal and pelagic habitats extend from the Gulf of Maine to the Mid-Atlantic Bight, continuing south to Cape Hatteras. EFH follows
the continental shelf from the outer extent of the U.S. EEZ on Georges Bank to Cape Lookout. EFH for juveniles is temperatures of 4-26 °C and
depths of < 20 meters (NMFS 2017).

Adults: Offshore and coastal pelagic habitats from the Gulf of Maine to the outer extent of the U.S. EEZ (NMFS 2017).
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Eggs
Larvae
Juvenile A A A A A A Pelagic
Adult Pelagic

Skipjack tuna (Katsuwonus pelamis)

General habitat description: Global, pelagic species that has a range from Newfoundland to Brazil. Spawns in warm waters near the equator
from spring to fall, with peak spawning in summer (Collette and Klein-MacPhee 2002). Designated EFH for spawning is restricted to the Gulf of

Mexico and Atlantic waters off the coast of Florida (NMFS 2017).

Juveniles: Offshore pelagic habitats are located seaward of the continental shelf break between the seaward extent of the U.S. EEZ boundary
on Georges Bank; coastal and offshore habitats between Massachusetts and South Carolina; localized in areas off Georgia and South Carolina;
and from the Blake Plateau through the Florida Straits. Juveniles inhabit waters deeper than 20 meters (NMFS 2017).

Adults: Coastal and offshore pelagic habitats between Massachusetts and Cape Lookout, North Carolina and localized areas are in the Atlantic

off South Carolina and Georgia, and the northeast coast of Florida (NMFS 2017).

Eggs _ _ _ - . - - - -
Larvae 3 B _ _ _ _ _ _ -
Juvenile A A ~ ~ ~ ~ ~ ~ ~ Pelagic
Adult Pelagic
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Park
Landfalls

Brayton
Shore Point Mount

Aquidneck Brayton
Street Offshore Sakonnet Hope Bay Island Point
Landfall ECC River ECC ECC Landfalls Landfalls

General habitat description: Global species with a wide range from the central region of the Gulf of Mexico from Florida to Southern Texas
and from the mid-east coast of Florida and Georgia to Cape Cod. They are also located south of Puerto Rico. Yellowfin tuna travel in schools
and prefer the water surface in open ocean. Spawning occurs throughout the year between 15°N and 15°S latitude and in the Gulf of Mexico
and the Caribbean in May through November and are believed to spawn serially (NMFS 2017).

Juveniles/Adults: Offshore pelagic habitats are seaward of the continental shelf break between the seaward extent of the U.S. EEZ boundary
on Georges Bank and Cape Cod (NMFS 2017).

EFH Species Group

Eggs _ _ . - - - - - -

Larvae 3 B _ _ _ _ _ _ -

Juvenile A A A A A A A A ~ Pelagic
Adult A ~ ~ ~ A ~ ~ ~ ~ Pelagic
Invertebrates

Atlantic sea scallop (Placopecten magellanicus)

General habitat description: Occurs along the continental shelf at depths of 18-110 meters in seabed areas with coarse substrates consisting
of gravel, shells, and rocks. Spawns in September, relying on the currents for egg and larval advection. Scallops often occur in aggregations
called beds which may be sporadic or essentially permanent, depending on how suitable the habitat conditions are and whether oceanographic
features (fronts, currents) keep larval stages near to the spawning population (Hart and Chute 2004).

Eggs/Larvae: Eggs occur in benthic habitats both inshore and on the continental shelf. Demersal eggs remain on the seafloor until they
develop into the first free-swimming larval stage (Hart and Chute 2004). Larvae inhabit benthic and pelagic habitats in inshore and offshore
areas throughout the greater Atlantic region south to Cape Hatteras. Any hard surface can provide an essential habitat for settling pelagic
larvae, including shells, pebbles, gravel, and macroalgae and other benthic organisms. Spat that settle on shifting sand do not survive.
Maximum larval survival occurs at temperatures of 1.2-15°C and salinities > 25 ppt (Hart and Chute 2004).

Juveniles/Adults: Demersal benthic habitats in the Gulf of Maine, on Georges Bank, and in the Mid-Atlantic in depths of 18-110 meters for
adults and older juveniles. Younger juveniles leave the original substrate on which they settle and attach to shells, gravel, and small rocks. EFH
for older juveniles and adults is sand and gravel substrates in depths of 18-110 meters. Growth of adult scallops is optimal at temperatures of
10-15°C) and they prefer high-salinity seawater (Hart and Chute 2004).
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Eggs A A A Sessile Benthic/Epibenthic i Complex

Larvae A A A Pelagic; Sessile Benthic/Epibenthic i Complex

Juvenile A A A Sessile Benthic/Epibenthic i Complex
Adult A A A Sessile Benthic/Epibenthic i Complex

Atlantic surf clam (Spisula solidissima) General habitat description: Inhabits areas along the continental shelf from southern portions of the Gulf of St. Lawrence to Cape Hatteras.
Prefers sandy habitats and spawns in summer and fall (Cargnelli et al. 1999d).

Juveniles/Adults: Inhabits benthic substrate to a depth of 1 meter below the water/sediment interface. Most abundant from the beach zone to a
depth of 61 meters (Cargnelli et al. 1999¢).

Eggs

Larvae

Juvenile A A A A Sessile Benthic/Epibenthic 1 Soft Bottom
Adult A A A A A Sessile Benthic/Epibenthic 1 Soft Bottom

Ocean quahog (Arctica islandica) General habitat description: Distributed along the shelf from Newfoundland to Cape Hatteras. Peak abundance occurs offshore from
Nantucket to the Delmarva Peninsula. Prefers medium to fine sandy bottom with mud and silt. Spawning occurs from spring to fall (Cargnelli et
al. 1999e).

Juveniles/Adults: Inhabits benthic substrate to a depth of 0.9 meters below the water/sediment interface. Occurs at depths of 9-244 meters.
Rarely occurs where bottom water temperatures exceed 15.5°C (Cargnelli et al. 1999e).
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Eggs
Larvae
Juvenile A A A Sessile Benthic/Epibenthic 1 Soft Bottom
Adult Sessile Benthic/Epibenthic T Soft Bottom

Northern shortfin squid (lllex illecebrosus)

Adults: EFH for adult northern shortfin squid is defined as pelagic habitat on the continental shelf and slope from Georges Bank to South
Carolina and in inshore waters of the Gulf of Maine and southern New England. Adult northern shortfin squid primarily forage for fish,
euphausiids, and smaller squids (MAFMC 2011).

Eggs

Larvae

Juvenile

Adult

Pelagic

Longfin inshore squid (Doryteuthis pealeii)

General habitat description: Pelagic, schooling species that is abundant from Georges Bank to Cape Hatteras. Typically occurs at
temperatures of > 9°C. Squid migrate offshore in late fall to overwinter along the edge of the shelf. Most spawning occurs in May, although there
are two broods, an early spring and late summer (Cargnelli et al. 1999f).

Eggs: Demer sal eggs mas s e sinshoferandpfstio)e overbenthid leapitats fion €eabrges Bank to Cape Hatteras at
temperatures of 10-23°C, salinities of 30-32 ppt, and depths of < 50 meters. Egg mops are attached to rocks, boulders, and aquatic vegetation
and on sand or mud bottom (Cargnelli et al. 1999f).

Juveniles/Adults: Pelagic habitats in inshore and offshore continental shelf waters from Georges Bank to South Carolina and in embayments.
EFH for juveniles is depths of 6-160 meters, temperatures of 8.5-24.5°C, and salinities of 28.5-36.5 ppt. EFH for adults is depths of 6-200
meters, temperatures of 8.5-14°C, and salinities of 24-36.5 ppt. Recruits inhabit the continental shelf and upper continental slope to depths of
400 meters. They migrate offshore in the fall and overwinter in warmer waters along the edge of the shelf (Cargnelli et al. 1999f).
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Life Stage Area ECC

o Al A A

EFH Species Group

Sessile Benthic/Epibenthic i Complex

Larvae

Juvenile A A A

Pelagic

o Al Al A

Pelagic

Notes: ECC = Export Cable Corridor; A= present; -- = not present

Sessile Benthic/Epibenthic i Soft Bottom = includes slow-moving benthic/epibenthic species and/or life stages that associate with soft bottom habitat
Mobile Benthic/Epibenthic i Soft Bottom = includes the mobile juvenile and adult life stages of demersal fish species that associate primarily with or routinely use soft bottom habitat
Sessile Benthic/Epibenthic i Complex = includes sessile and slow-moving species and/or life stages that associate primarily with large-grained complex and complex benthic habitat
Mobile Benthic/Epibenthic i Complex = includes highly mobile species and/or life stages that associate primarily with large-grained complex and complex benthic habitat

Pelagic = includes species and life stages that are found primarily in the water column and at mid-depth or near the surface
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Table 4-2. EFH-designated elasmobranchs in the Project Area

Worcester
Avenue/ Brayton
Central Point Mount Aquidneck Brayton
Species and Lease Falmouth Park Shore Street ~ Offshore Sakonnet Hope Bay Island Point
Life Stage Area ECC Landfalls Landfall ECC River ECC ECC Landfalls Landfalls EFH Species Group
Skates
Little skate (Leucoraja erinacea) General habitat description: Demersal species that ranges from Nova Scotia to Cape Hatteras, North Carolina and is highly concentrated in
the Mid-Atlantic Bight and on Georges Bank. Occurs year-round on Georges Bank and tolerates a wide range of temperatures (Packer et al.
2003a). Prefers sandy or pebbly bottom but is also common on mud and ledges (Collette and Klein-MacPhee 2002).
Juveniles/Adults: EFH for juveniles and adults includes intertidal and sub-tidal benthic habitats in coastal waters of the Gulf of Maine and in the
Mid-Atlantic region as far south as Delaware Bay, and on Georges Bank. Juvenile EFH extends to a maximum depth of 80 meters and adult
EFH extends to a maximum depth of 100 meters. EFH also includes high-salinity zones in selected bays and estuaries. EFH occurs on sand
and gravel substrates, but also mud (Packer et al. 2003a).
Neonate/YOY

Juvenile A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Adult A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex

Winter skate (Leucoraja ocellata) General habitat description: Demersal species that ranges from the southern coast of Newfoundland to Cape Hatteras and has concentrated
populations on Georges Bank and the northern section of the Mid-Atlantic Bight (Packer et al. 2003b).

Juveniles/Adults: Sub-tidal benthic habitats in coastal waters from eastern Maine to Delaware Bay and on the continental shelf in southern
New England, the Mid-Atlantic region, and Georges Bank. EFH extends from the shoreline to a maximum depth of 90 meters for juveniles and
80 meters for adults. EFH includes high-salinity zones of selected bays and estuaries over sand and gravel substrates, but also mud (Packer et
al. 2003b).

Neonate/YOY

Juvenile A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Adult A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
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Barndoor skate (Dipturus laevis) Juvenile/Adults: Bottom habitats with mud, gravel, and sandy substrates in eastern Georges Bank, southern New England and the Mid-Atlantic
Bight. Found from the shore to 750 meters, but most abundant in depths less than 150 meters (NEFMC 2017).
Neonate/YOY B B B B B B B B B
Juvenile A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Adult A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Sharks
Blue shark (Prionace glauca) General habitat description: The blue shark is a pelagic, highly migratory species, occurring in temperate and tropical inshore and offshore

waters, and ranging from Newfoundland and the Gulf of St. Lawrence south to Argentina. Prefers deep, clear waters with temperatures of 10-
20°C (Castro 1983).

Neonates: EFH is in the Atlantic in areas offshore of Cape Cod through New Jersey, seaward of the 30-meter bathymetric line and excluding
inshore waters. EFH follows the continental shelf south of Georges Bank to the outer extent of the U.S. EEZ in the Gulf of Maine (NMFS 2017).

Juveniles/Adults: EFH is localized areas in the Atlantic Ocean in the Gulf of Maine, from Georges Bank to North Carolina, South Carolina,
Georgia, and Florida (NMFS 2017).

Juvenile A A i - A - ) - : .
A

Neonate/YOY

Adult A A Pelagic

Basking Shark (Cetorhinus maximus) Neonates, Juveniles, and Adults: Insufficient data are available to differentiate EFH between size classes, so EFH designations for all life
stages have been combined. Aggregations tend to be associated with thermal fronts where areas of high prey density can be found, from the
GulfofMai ne near the Great South Channel, approximately 75 kil omerd er

(NEFMC 2017).

Neonate/YOY A A A Pelagic
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Species and Lease Falmouth Park Shore Street ~ Offshore Sakonnet Hope Bay Island Point
Life Stage Area ECC Landfalls Landfall ECC River ECC ECC Landfalls Landfalls EFH Species Group

Juvenile A A A Pelagic

Adult A A A Pelagic

Common thresher shark (Alopias vulpinus) General habitat description: The common thresher shark occurs in both coastal and oceanic and cool and warm waters and ranges from the
south Atlantic to the Gulf of Maine. Females give birth to young once a year in the spring (Castro 1983).

Neonates, Juveniles, and Adults: EFH is located in the Atlantic Ocean, from Georges Bank (at the offshore extent of the U.S. EEZ boundary)
to Cape Lookout, North Carolina, and from Maine to locations offshore of Cape Ann, Massachusetts. EFH occurs with certain habitat
associations in nearshore waters of North Carolina, especially in areas with temperatures of 18.2-20.9°C and at depths of 4.6-13.7 meters
(NMFS 2017).

A A - 3 i ~ Pelagic
Juvenile A A A A . . . . Pelagic
o A A A A . . ~ B Pelagic

Dusky shark (Carcharhinus obscurus) General habitat description: The dusky shark has a range among warm and temperate coastal waters in the Atlantic, Pacific, and Indian
oceans (McCandless et al. 2014). Prefers both inshore waters and deeper waters along the continental shelf edge and often uses coastal
waters as nurseries. Gives birth in the Chesapeake Bay in Maryland in June and July (NMFS 2017).

Neonates: EFH includes areas along the Atlantic east coast of Florida to the mid-coast of Georgia, and South Carolina to southern Cape Cod
(NMFS 2017).

Juveniles and Adults: EFH designation for juvenile and adult life stages have been combined and are considered the same. EFH includes
localized areas in the central Gulf of Mexico, southern Texas, the Florida Panhandle, mid-west coast of Florida, and Florida Keys. EFH also
includes the Atlantic east coast of Florida and South Carolina to southern Cape Cod (NMFS 2017).

Neonate/YOY A A A Pelagic
Juvenile A A A Pelagic

Neonate/YOY A A

Too| To| oo
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Mount
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Aquidneck
Island
Landfalls

Brayton
Point
Landfalls

Sakonnet
River ECC

Shore Street

Landfall EFH Species Group

Pelagic

Sand tiger shark (Carcharias taurus)

General habitat description: Sand tiger sharks occur off the coast of the northwest Atlantic and have been known to make transoceanic
migrations and in North America. They are rarely encountered north of the Mid-Atlantic Bight. Nurseries for sand tiger sharks are most likely
offshore, although little is known about the pupping grounds (NMFS 2017).

Neonates and Juveniles: EFH for both neonate and juvenile life stages occurs along the Atlantic east coast from northern Florida to Cape Cod
and includes the Plymouth, Kingston, Duxbury Bay system, Sandy Hook, and Narragansett Bays as well as coastal sounds, lower Chesapeake
Bay, Delaware Bay, and Raleigh Bay. Nursery habitat for sand tiger shark is temperatures of 19-25°C, salinities of 23-30 ppt, and depths of 2.8-
7 meters in sand and mud areas (NMFS 2017).

Neonate/YOY A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Juvenile A A A A A A A A A Mobile Benthic/Epibenthic i Soft Bottom / Complex
Adult 3 3 3 3 3 3 3 3 3

Sandbar shark (Carcharhinus plumbeus)

General habitat description: The sandbar shark ranges within subtropical and warm-temperate waters with the North Atlantic population
ranging from Cape Cod to the western Gulf of Mexico. Prefers bottom habitats and is most common at depths of 20-55 meters. Nursery areas
consistofshal | ow coastal waters from Cape Canaveral, Flo)xida, to MartHh
Juveniles: Designated EFH for juveniles is in localized areas of the Atlantic coast of Florida, South Carolina, and southern North Carolina, and
from Cape Lookout to southern New England. Juveniles will remain in or near the nursery grounds until late fall, later forming schools and
migrating to deeper waters. Juvenile sandbar sharks return to nursery grounds during warmer months and repeat this migratory pattern until
they are approximately 7 to 10 years of age and begin a wider migration into the adult life stage (NMFS 2017).

Adults: EFH designations for adults occur within localized areas off Alabama and coastal areas from the Florida Panhandle to the Florida Keys
in the Gulf of Mexico. Adults occur along the Atlantic coast from the shore to a depth of 280 meters in southern Nantucket, Massachusetts, to
the Florida Keys (NMFS 2017). They migrate seasonally along the western Atlantic coast, moving north with warming water temperatures during
the summer and south as temperatures begin to decrease during the fall (Collette and Klein-MacPhee 2002).
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Life Stage Area ECC Landfalls Landfall River ECC ECC Landfalls Landfalls EFH Species Group

Neonate/YOY

Juvenile A A A Mobile Benthic/Epibenthic i Soft Bottom
Adult A A A Mobile Benthic/Epibenthic i Soft Bottom

Shortfin mako shark (Isurus oxyrinchus) General habitat description: The shortfin mako shark is a pelagic, oceanic species that inhabits warm and warm-temperate waters throughout
all oceans (NMFS 2017).

Neonates, Juveniles, and Adults: Pelagic waters in the Atlantic from southern New England through Cape Lookout, and specific areas off
Maine, South Carolina, and Florida (NMFS 2017).

Neonate/YOY A A A Pelagic
Juvenile A A A Pelagic
Adult A A A Pelagic

Tiger shark (Galeocerdo cuvier) General habitat description: The tiger shark ranges from Cape Cod, Massachusetts, to Uruguay, including the Gulf of Mexico and the
Caribbean Sea. They are found near inshore coastal waters to the OCS, as well as offshore including oceanic island groups. Inhabits warm
waters in both deep oceanic and shallow coastal regions. They occur in the western North Atlantic, but rarely occur north of the Mid-Atlantic
Bight (Castro 1983).

Juvenile/Adults: EFH extends from offshore pelagic habitats associated with the continental shelf break at the seaward extent of the U.S. EEZ
boundary to the Florida Keys and is found in the central Gulf of Mexico and off Texas and Louisiana, and from Mississippi through the Florida
Keys. EFH in the Atlantic Ocean extends from offshore pelagic habitats associated with the continental shelf break (NMFS 2017).

Neonate/YOY

Juvenile A A Pelagic
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Life Stage Landfalls Landfall ECC River ECC ECC Landfalls Landfalls EFH Species Group
Adult A A Pelagic
Porbeagle Shark (Lamna nasus) General habitat description: Common in deep, cold waters of the North Atlantic, with separate stocks in the northwestern and northeastern

Atlantic with little crossover (NMFS 2017).

Neonates, Juveniles, and Adults: Insufficient information are available to separate EFH by life stage. EFH in the Atlantic Ocean includes
offshore and coastal waters of the Gulf of Maine (not including Cape Cod Bay and Massachusetts Bay).

Neonate/YOY A Pelagic

Juvenile A Pelagic

Adult A Pelagic

White shark (Carcharadon carcharias) General habitat description: The white shark ranges within all temperate and tropical belts of oceans, including the Mediterranean Sea, where
it occurs in coastal and offshore waters and has a very sporadic presence. Sightings of the white shark in the Mid-Atlantic Bight occur from April
to December. The white shark prefers open ocean habitat (NMFS 2017).

Neonates: EFH includes inshore waters out to 65.2 miles (104.9 kilometers) from Cape Cod, Massachusetts, to an area offshore of Ocean City,
New Jersey (NMFS 2017).

Juveniles and Adults: EFH includes inshore waters to habitats 65.2 miles (104.9 kilometers) from shore in water temperatures of 9-28°C, but
most commonly observed in water temperatures of 14-23°C, from Cape Ann, Massachusetts, including parts of the Gulf of Maine, to Long
Island, New York, and from Jacksonville to Cape Canaveral, Florida (NMFS 2017).

Neonate/YOY A A A A A A A A . Pelagic
Juvenile A A A A A . . . . Pelagic
Adult A A A A A . . . . Pelagic
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Spiny dogfish (Squalus acanthias) General habitat description: The spiny dogfish is widely distributed throughout the world, with populations existing on the continental shelf of the
northern and southern temperate zones, which includes the North Atlantic from Greenland to northeastern Florida, with concentrations from Nova
Scotia to Cape Hatteras. Individuals travel in schools by size until maturity, at which point they form schools segregated by size and sex (Collette
and Klein-MacPhee 2002). Spawning occurs offshore during the winter. Based on seasonal temperatures, spiny dogfish migrate up to 994.2 miles
(1,600 kilometers) along the east coast and have been observed along the New Jersey coast in March (Bigelow and Schroeder 1953).

Adults: Adults occur in deeper waters inshore and offshore from the shallows to depths of 900 meters, in water temperatures of 6-8°C, and seldom
over 15°C (Collette and Klein-MacPhee 2002).

Neonate/YOY

Juvenile A Pelagic

Adult A A A Pelagic

Smoothhound shark complex General habitat description: The smooth dogfish is a common coastal species found from Massachusetts to northern Argentina. They are
(Mustelus canis; M. norrisi; M. sinusmexicanus) primarily demersal and inhabit coastal shelves and inshore waters to a maximum depth of 200 meters. Smooth dogfish is a migratory species
that responds to water temperature and congregates between southern North Carolina and the Chesapeake Bay in the winter (NMFS 2017).
Neonates, Juveniles, and Adults: EFH for smooth dogfish includes coastal areas from Cape Cod Bay, Massachusetts, to South Carolina,
inclusive of inshore bays and estuaries (e.g., Delaware Bay, Long Island Sound). EFH also includes continental shelf habitats between southern
New Jersey and Cape Hatteras, North Carolina (NMFS 2017).

AT AT AT AT AT AT - | - o
Juvenile A A A A A A B . ) Pelagic
AL A A A A A - | - | - o=

Not es: ECC = Export Cabl e Corpresente-=notpreeit = Young of Year; A =

Sessile Benthic/Epibenthic i Soft Bottom = includes slow-moving benthic/epibenthic species and/or life stages that associate with soft bottom habitat

Mobile Benthic/Epibenthic i Soft Bottom = includes the mobile juvenile and adult life stages of demersal fish species that associate primarily with or routinely use soft bottom habitat
Sessile Benthic/Epibenthic i Complex = includes sessile and slow-moving species and/or life stages that associate primarily with large-grained complex and complex benthic habitat
Mobile Benthic/Epibenthic i Complex = includes highly mobile species and/or life stages that associate primarily with large-grained complex and complex benthic habitat

Pelagic = includes species and life stages that are found primarily in the water column and at mid-depth or near the surface

Neonate/YOY
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Certainlife stages of fislspeciessessile and slovmoving invertebrates, and attached vegetation can be
more susceptibl® the effects of construction and operations of WTGs, OSPs, and ECCs due to a close
association to the substrate or demersal habitet followinglist includes species withulnerabldife
stagesand habitat

1 Winter flounder eggs and larvae, which are demersal and are found in esifiBtéessachusetts and
Rhode Islandn late winter through spring

1 Sessile or slownoving benthic/epibenthic invertebrates (bivalve juveniles and adults, squid egg
mops)

Skate egg cases
Ocean pout eggs
Atlantic wolffish egg massewhich are hidden under boulders and cobples

Atlantic herring eggswhichadhere to the bottom and form extensive egg;beds

=A =4 =4 =4 =4

Longfin inshore squidlemersal larvae arefjg capsule clusteadtached to rocksmall bouldersr
aguatic vegetatign

Atlantic cod spawningFall to Winter);

Tidal saltmarshes, especially those dominate8gmrtina alternifloraand/orSpartina patens
Marshes dominated lhragmites australiswhile still providing important wetlands functions, are
not as sensitive to disturbanead

1 SAV, especially beds dominated Bgstera marina

4.1 Habitat Areas of Particular Concern

NMFS and the regional fisheries management councils have identified subsets of EFH as HAPCs. These
are habitat types and/or geographic areas identified as priorities for habitat conservation, management,
and research that provide extremely important e¢oddfunctions or are especially vulnerable to
degradation, but this designation does not confer any specific protections (MAFMC P84 councils

identify HAPCs based on one or more of the following considerations: (1) the importance of the
ecological function provided by the habitat, (2) the extent to which the habitat is sensitive te human
induced environmental degradation, (3) e, and to what extent, development activities are, or would

be, stressing the habitat type, and (4) the rarity of the habitat type (MAJONST.

41.1 Summer Flounder HAPC

The MAFMC has identified HAPC for summer flounder
and freshwater and tidal macrophytes in any size bed, as well as loose aggregations, within adult and
juvenile summer f | o u.Theserareds have®bedn MentiidtiGs iddbriadt for

shelter, predation, nursery habitat, and, potentially, reproduction (MAFMQ.1888 and macroalgae

have been shown to attract common summer flounder prey for both adults and juveniles (Packer et al.

1999.

No SAV or macroalgae habitats were observed in the benthic surveys within the Lease Area or Brayton
Point ECC (Appendix KSouthCoast Wind 2033Macroalgae was observed at seven nearshore benthic
sampling stations along the Falmouth ECC, and eelgrass was identified at the Falmouth landing areas in
Massachusetts state waters. Direct disturbance of this area would be avoided by the use of HDD.
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4.1.2 Juvenile Atlantic Cod HAPC

HAPC for juvenile Atlantic cod is defined as occurring between the meamlatgr line and a depth of

66 feet(20 meter$ in rocky habitats, in SAV, or in sandy habitats adjacent to rocky and SAV habitats for
foraging, from Maine through Rhode Island. Juvenile Atlantic cod H&R®t present within the

boundaries of the Lease Area, but would be crossed by both the Brayton Point ECC and Falmouth ECC as
the cable routes approach landfall.

The entirety of Mount Hope Bay is considered juvenile Atlantic cod HAR@HRS 2022) The segment
of the BraytoriPoint ECC that crosses Mount Hope Bay is made up of 89 acres (36 hectares) or 3.5
percentof rocky habitats directly associated with this HARZer 90percentMud to Muddy Sand with
24 percentof Mud to Muddy Sand coccurring withCrepidulashell substrateand no SAV beds
(INSPIRE 2022)Approximately 93percenf the Sakonnet River portion of the Brayton Point EEC
made upof sediments of sand or finer grain siBocky habitats make ugevenacreg2.8hectaresor 0.2
percentwhile Mixed-Size Gravel in Muddy Sand to Samke up 233 acres (94 hectaresj@ren
percen(INSPIRE 2022)Crepidulashell substrates a ceoccurring habitat in 18ercentof the ECC
within the estuarine segmeomplex habitatdn the form of rock, coarse sediment, &wpidula
substrategogethemwith sandy habitatmake up theomponents of the juvenile Atlantic cetAPC in the
Sakonnet Rivewithin the 20meter depth contoum Falmouth ECCrocky habitatsSAV, and sandy
habitatsthat comprisethe juvenile Atlantic cod HAPC are also preseithin the 20meter depth contour
as the ECC approaches land{#iSPIRE 2022)

4.1.3 Southern New England HAPC

On July 30, 2022he NEFMC approved a new HAPC designation to addrconcerns over potential

adverse impacts from offshore wind development on sensitivebadiaim habitats and cod spawning
activity. With evidence of cod spawning having been observed in an area known as Coph.¢age
northwest corner of the Massachusetts and Rhode Island wind energy areas (Van Hoeck et thie 2023)
HAPC framework adjustment for southern New England was proposed for complex habitats and Atlantic
cod spawning habitats which could potentiallyedap withoffshore windproject area (NEFMC 2023.
Adjustmentgo the Southern New England HAPC incluid#esignating cod spawning grounds on and
surrounding Cox Ledge as a HAPC, designating the spawning grounds on and around Cox Ledge and any
future cod spawning grounds identified in southern New England as HAPCs, designating all areas in
southern New Englahwith complex habitats as a HAPC, and designating the area overlapping offshore
wind lease sites in Southern New England as a HAPC (NEFMC 2023). The spatial extent of the HAPC
overlapping wind energy lease sitesaséd on the footprint of the lease areas, buffered by approximately
6.2 miles L0 kilometerg on all sides, combined with the footprint of the Cox Ledge spawning ground.

The Southern New England HAP@ud comprise all largggrained complex and complex benthic
habitats wherever present within the area bounded bymi@Z10-kilomete) buffer around the RI/MA
and MA WEAs (Plante 2032This would include:

9 Hard bottom substrates, defined by the CMECS as Substrate Class Rock Substrate and by the four
Substrate Groups: Gravels, Gravel Mixes, Gravelly, and Shell.

1 Hard bottom substrates with epifauna or macroalgae cover.
1 Vegetated habitats (e.@AV and tidal wetlands).

The designation is intended to protbigh-value complex habitats within this area, emphasizing currently
known and potentially suitable areas used by Atlantic cod for spawning (Bachman and Couture 2022
NEFMC 2022. The designation would also apply to lagrained complex and complex benthic habitats
used by Atlantic herring, Atlantic sea scallop, little skate, monkfish, ocean pout, red hake, silver hake,
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windowpane flounder, winter flounder, winter skate, and yellowtail flourideNEFMC finalized the
designation of the Southern New EnglantiRC on February 2, 2024nd he HAPC adjustments
became effective on March 6, 2024 (NOAA 2024).
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5. Adverse Effects

This section provides an analysis of the effects of the Proposed Action on designated EFH for managed
species and life stages in the Project area defined in S@ctioks stated, the Project area is composed

of therange ofimpact footprints resulting from th&ind Farm AreaOSPs, andECGCs. These footprints

are defined by the geographic extent of measurable-&rantlong-term and permanemffects from

project construction and operation. Potential effects on EFH are evaluated in this settijon by
determining if designated EFH occurs in one or more project footprint¢2addtermining if impact
mechanisms are likely to impair the suitability of the affected habitat for the species and life stage in
guestionAdverse effects on EFH may include direct or indirect physical, chemical, or biological
alterations of waters or substrates used by EFH species during their liferopelets orpelagic and

benthic prey organisms and their habitats, and other ecosystem components. Adverse effects may be
shortterm long-term,or permanentsite-specific,or habitatwide, and can result from the individual,
cumulative, or synergistic consequences of actions (50 CFR § 600.910). If a project component is likely
to result ina shoriterm long-term, or permanenimpairment of designated EFH for a managed species
and life stage, this would constitute an adverse effect on EFH.

5.1 Construction and Operation Activities

Project construction would generate sktertm and longerm direct and indirect effects on EFH through
vessel activity, pile driving, seabed preparation, and installation of scour protection. Effects would
include noisecrushingandburial, entrainmentand elevated suspended sediments and sediment
deposition. These effects would occur intermittently and at varying locations in the Project area over the
construction period. Therefore, the suitability of EFH for managed species may be reduced depending on
the nature, duration, and magnitude of each effect. Impacts of Project activities on EFH and EFH species
are discusseih the following sections.

5.1.1 Installation of WTG/OSP Structures and Foundations
51.1.1 Vessel Activity

During installation of the 47 WTGs andup to5 OSPstructures and associated foundations, it is
estimatedhat 15 to 35 construction vesselser day on averaggould be necessafgr the construction of
the Projectwith a maximum peak of 50 vessels in the Lease f8eathCoast Wind 2023Vessel
activity would occur intermittently during the construction period beginning métiallation ofthe OSPs
in Q2 of 2026 and continuing through the completion of WTG installatio@#of 203 (Figure2-2).

51111 Habitat Disturbance

Certain construction vessels such asqjapkressels or hotel vessels would require the use of stabilization
spuds and anchors during WTG a@d8Pinstallation, which would disturb benthic EFH and EFH species
that rely on that habitat. These activities would take place withihZh@38-acreWind FarmArea.

Vessels that use anchors (rather than spud cans) to hold position generally have a greater potential to
disturb the seabed and result in crushing or burial impacts and hadéiat conversion. Asiderém

monopile installation activities, vessels within ivend Farm Areavould primarily use dynamic

positioning systems to hold position and would not result in such im@mithCoaswVind has

estimated that a total o##5 acres ofoft-bottomhabitat would be disturbed by anchoring of vessels
during construction of the Proposed Action, including the installation of the WTG3%Rd

(SouthCoast Wind 2023
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Anchor placement and retrieval, anchor chain sweep, and spud placement could cause habitat loss or
conversion by disturbing or crushing habitat in the immediate area where anchors, chains, and spuds meet
the seafloor, resulting in shetdrm to longterm drectimpacts orEFH for sessile benthic/epibenthic

species. EFH in soft bottom habitats would likely recover in the-siortthrough natural sediment

transport processes and recolonization by hafutating organisms from adjacent habitd&sased on

recovery rates observed at the nearby Block Island Wind RdBR 2020, soft bottom habitat is

expected to recover withih5 to 2 years following cessation of disturbance.

Anchoring activities could also result in the crushing and burial of sessile crsieing

benthic/epibenthic EFH species and/or life stages, resulting in direct, permanent (lethal), localized
impacts orthese species. Benthic/epibenthic communities in soft bottom habitat would be recoverable in
the shortterm. Anchor placement and retrieval, anchor chain sweep, and spud placement could cause
mobile benthic and pelagic EFH species, as well as benthigedagic prey species, to avoid the area of
impact, esulting in direct, shottierm, localized impacts on these species. Sessile ofrstmung prey
species could be crushed or buried as a result of anchoring activities, resulting in indirgershort
effects on pelagic and mobile benthic EFH species afif¥stages that feed on those species.
Anchoring activities could also result in the direct mortality of immobile, longfin squid egg mops and
damage and/or disturb nests guarded by oceanpouinimize anchoring impacts and reduce impacts
on EFH andEFH species, SouthCoast Wind has committed to an Applicant Mitigation Measure (AMM)
to avoid anchoring on sensitive habitat during construction activities (Séctjon

51.1.1.1.1 Direct Effects on EFH and EFH Species

1 Shorttermlosdconversion of EFHAMM for avoidance of sensitive habitat when anchoring):
Sessile Benthic/EpibenthicSoft Bottom

Mobile Benthic/Epibenthi¢ Soft Bottom

Pelagic

Prey Species Benthic/Epibenthic

O O O O O©

Prey Species Pelagic
1 Permanent, localized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Prey SpeciesBenthic/Epibenthic
1 Shortterm avoidance of anchoring activities by EFH species:
0 Mobile Epibenthic/Benthié Soft Bottom
0 Pelagic
0 Prey Species Benthic/Epibenthic
0 Prey Species Pelagic
51.1.1.1.2 Indirect Effects on EFH and EFH Species

1 Shorttermlossof benthic prey items:
0 Mobile Benthic/Epibenthié Soft Bottom
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5.1.1.1.2 Sediment Suspension/Redeposition

Some Project vessel activities, such as those associated with anchoring (e.g., anchor placement and
retrieval, chain sweep, and/or spud placement), would result in sediment suspension, a concomitant
increase in turbidity in the water column, and sedimantasSessile benthic/epibenthic EFH species have
a range of susceptibility to sediment suspension, turbidity, and sedimentation based on life stage,
mobility, and feeding mechanisms. Increases in sediment suspension and deposition may cdasa short
adveseimpacts orEFH resulting from a decrease in habitat quality for benthic species and life stages,
with small sessile or slomoving benthic EFH species and life stages experiencing greater impacts from
deposition than larger, mobile species or life stages.

Egg and larval life stages are sensitive to suspended sediment and can experience sublethal or lethal
effects from as little as 0.4 inch (10limmeters) of sediment deposition (Kjelland et al. 2QMichel et

al. 2013 Wilber and Clarke 20Q1Certain species (e.g., winter flounder) are particularly sensitive to
sediment deposition and can experience mortality at burial depths less than 0.1 iikimEas)

(Michel et al. 2018 Modeling of sediment deposition associated with the Proposed Action has been
limited to cable emplacemeand HDDactivities, which estimated that the sediment deposition thickness
from cable emplacement would generally fall bel@@ inch & millimeters) within 79 fed (24 meterg of

the trench centerline&SputhCoast Wind 2022\ppendixF1). Modeling of dredging effects at the HDD

exit pit is expected to have similar limited effects, with deposits exceedingab.25millimeters

thickness found at respective maximum distances oé@%=ahd 105 éd (26 netersand 32 neter3. This
indicates that anchoring, which would distgdzliment over a shorter distance than cable emplacement,
would generate sediment deposition levels of 0.1 {Bahillimeters)only in immediate proximity to the
anchoring footprint. Benthic habitats exposed to measurable burial depths from anchoring would be
rendered temporarily unsuitable for EFH species with benthic or epibenthic eggs and larvae in the Lease
Area.

Adult and juvenile fishes exposed to elevated suspended sediment levels may temporarily cease feeding,
abandon cover, and/or experience shemn physiological stresModeling of suspended sediments
associated with the Proposed Action has been limited to cable emplacement activities, which estimated
that maximum plume distances were typically betwg&&hand 1,64 feet (189 and 5@ meters) from the

trench centerline and dissipated to lexatow 1 milligram per literfor any of the simulated scenarios

within 4 hours of the disturbance. This indicates that anchoring, which would disturb sediment over a
shorter distance than cable emplacement, would generate elevated turbidity levels only in immediate
proximity to the anchoring footprint and only for a short duratidowever, shorterm exposure to

elevated suspended sediment levelsh ashose anticipated from anchorirage not expected to have

adverse effects on filtdeeding bivalves (USACE02Q Wilber and Clarke 20Q1Yang et al. 2017

5.1.1.1.2.1 Direct Effects on EFH and EFH Species
1 Shortterm decrease in quality of EFH resulting from suspended sediments and increased turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Pelagic
1 Shortterm, local impacts resulting from sedimentation:
0 SessileBenthic/Epibenthi¢ Soft Bottom
0 Prey Species Benthic
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5.1.1.1.2.2 Indirect Effects on EFH and EFH Species
1 Shorttermlossof foraging opportunities:
0 Mobile Epibenthic/Benthié Soft Bottom
0 Pelagic
1 Shortterm decrease in quality of EFH in areas adjacent to Project activities:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthit¢ Soft Bottom
0 Prey Species Benthic

5.1.1.1.3 Vessel Noise

Vessel noise may have several effects on fish and invertebrates, including interfering with feeding and
breeding, altering schooling behaviors and migration patterns (Buerkle 3&M8arz and Greer 1984

Soria et al. 1996Vabg et al. 2002Mitson and Knudsen 200®na et al. 2007 masking important
environmental auditory cues (Codarin et al. 2(R&dford et al. 2004 and inducing endocrine stress
response (Wysocki et al. 200€ish communication is mainly in the lefinequency (<1000 hertz [Hy]

range (Ladich and Myrberg 2008lyrberg and Lugli 2005 so masking is a particular concern because
many fish species have unique vocalizations that allow for-iatef intraspecies identification and
because fish vocalizations are generally not loud, usabtiut120 decibels (dBkound pressure level

(SPL with the loudest sounds reaching 160 dB SPL (Normandeau Associat¢ésBEé&Havioral

responses in fishes differ depending on species and life stage, with younger, less mobile age classes being
the most vulnerable to vessel noise impacts (Popper and Hasting<z#2®nke et al. 2016

Underwater sound generated by vessels has been observed to cause avoidance behavior in hearing
specialist fish species (e.g., Atlantic herri@ypea harengysand Atlantic cod Gadus morhup and is

likely to cause similar behavior in other hearing specialist species (Vabg et alH20@2gard et al.

2003. Spawning cod present in the area would be particularly vulnerable to this impact as they are
sensitive to anthropogenic disturbances (Dean et al.) 282&e from vessel activity could potentially

have an impact on Atlantic cod reproduction by reducing the efficiency efrtmuency vocalizations

used to locate potential mates and signal fertility (Stanley et al).284dlysis of vessel noise related to

the Cape Wind Energy Project observed that underwater noise generated by construction vessels at 10
feet (3 meters) was loud enough to cause an avoidance response in fish, but not loud enough to do
physical harm (MMS 2008 Pelagic species and life stages and prey species that inhabit the upper water
column (e.g., Atlantic butterfish, Atlantic herring, Atlantic mackerel, bluefish, and some highly migratory
pelagic species) are the most likely todffectedby vessel noise, although the behavioral avoidance
impacts would be shoeterm. However, benthic species and life stages inhabiting inshore, shallow waters
could also baffected Demersal and benthic invertebrates are generally less sensitive to underwater noise
compard to fish and are not expected todftectedby vesserelated noise. Projectlated vessel noise
would be intermittent and of short duration, so the overall impmadish are expected to be negligible.
Vessel and pile driving noise effects on specific hearing categories ferdEsighated species are

combined and detailed further in Sectlad.1.2

5.1.1.1.31 Direct Effects on EFH and EFH Species
9 Shortterm, local avoidance responses to vessel noise:
0 SessileBenthic/Epibenthi¢ Soft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
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Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex

Pelagic

o O O O

Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

51114 Potential Introduction of Exotic/Invasive Species

Non-native(i.e., exotic)species can be accidentally released in the discharge of ballast water and bilge
water during vessel activitiedlthoughnot all nonnative speciemaysurvive introductionnto a new
ecosystenor causeadverseecological effects nicreasing vessel traffic throughout the construction
duration of the project would increase the risk of accidental releases of spatiesly become invasive
Vessels are required to adhere to existing state and federal regulations related tanoblidge water
discharge, includinty SCGballast discharge regulations (33 CFR 151.2025)U4BEPA NPDES/essel
General Permit standards, both of which aim at least in part to prevent the release and movement of
invasive species. Adherence to these regulations would reduce the likelihood of discharge of ballast or
bilge water contaminated with invasive spacinvasive species also have the potential to use
foundations as stepping stones to expand their geographic range (Adams et)ahlgtidsph the

likelihood of invasive species becoming established due to praileted activities is low, the impacts of
invasive species could be strongly adverse, widespread, and permanent if the species were to become
established and owbmpete nativéauna. Indirect impacts could result from competition with invasive
species for food or habitat, andlossof foraging opportunities if preferred prey is no longer available
due to competition with invasive species.

5.1.1.1.4.1 Direct Effects on EFH and EFH Species

1 Extremely low likelihood, but potentially loAgrm and widespreadmpacts orany or all EFH and
EFH species:

0 Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex
Pelagic

Prey Species Benthic/Epibenthic

O O O O O O

Prey Species Pelagic

5.1.1.1.4.2 Indirect Effects on EFH and EFH Species

1 Extremely low likelihood of competition with invasive speciessof foraging opportunities:
0 Sessile Benthic/EpibenthicSoft Bottom

Mobile Benthic/Epibenthi¢ Soft Bottom

Sessile Benthic/EpibenthicComplex

Mobile Benthic/Epibenthié Complex

o O O O

Pelagic
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0 Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.1.2 Pile Driving and Jacket Installation

Impact pile driving would be required during the installation of up to 147 WTGs andiup ©@SP
foundations bulimited to a total of 149 monopiler piled jackefoundation positiondnstallation of a

single WTG or OSP monopile foundation is estimated to require approximately 4 hours of piling. It is
anticipated that a maximum of one monopile foundation can be driven into the seabed per day assuming
24-hour piledriving operationinstallation of a single WTG pipiled jacket substructure is estimated to
require approximately 8 hours of pile driving (2 hours of pile driving per pin pile foundation, four piles
per jacket substructure)ith up to one substructure installed per day assumidgp@dpile-driving
operationsFor all three OSP piled jacket options (modular, integrated, and HxD&erter), installation

of a single pin pile is anticipated to take up to 2 hours of pile driving with a maximum of eight pin piles
that could le driven into the seabed per dagsuming 2<hour piledriving operationsSuctiorbucket

jacket foundations may be used as substructuragfy 85WTG/OSP positiongn the southern portion

of the Lease Areassociated with Project As summarized ifTable2-2, installation of the WTG
foundations would occur froi®2 throughQ4in 2028, 2029, and030for piled jacket and monopiles and
Q2 of 2030 to Q3 of 2031 for suction bucket jackbtstallation of the OSPs would occur fr@pa of

2026 throughQ4 of 2030.

5.1.1.2.1 Underwater Sound

Pile driving would generate noise exceeding established thresholds for mortality, permanent or temporary
injury, and behavioral effects in fish and invertebrates. Underwater noise would temporarily render the
affected habitats unsuitable for EFH specie$ @uld temporarily impact prey availability for EFH

species. The extent of these stressors would be limited to ensonified areas within the Lease Area and
would depend on the noise sensitivity of EFH species, as described Belawddetection organs vary
widely among fishes and invertebrate species, and it is likely that detection capabilities and sensitivities
may differ substantially between species (Hawkins et al.)2@&linstallation ativities for suction

bucket jackets are considern@ least noisemitting among foundation types consideredtfee Project

(ICF 2021) the assessment of acoustic impacts provided in the following section emphasizes direct
acoustic effects on EFHesignated species and their life staiges pile driving activity associated with
monopile and pilegacketfoundation installation

Underwater sounds are composed of both pressure and particle motion components and are perceived by
fish in different ways. An underwater sound originates from a vibrating source, which causes the particles
of the surrounding medium (water) to oscillatdjet causes adjacent particles to move and transmit the
sound wave. Sound pressure is the variation in hydrostatic pressure caused by the compression and
rarefaction of the particles caused by the sound and is measured in terms of dB relative to 1aaicroPas
(ePa)

All fish perceive the particle motion component of sound and have sensory structures in the inner ear that
function to detect particle motion (Popper and Hawkins 28B8lelec et al. 20)6Particle motion is an

i mportant part of a fisho6s ability to orient itse
sounds of prey, predators, and other environmental cues (Popper and Hawk)n&ig@18ith a swim

bladder or other aicontaining organ can detect the pressure component of sound as the pressure wave
causes the compression and vibration of théileEd swim bladder. The extent to which the pressure
component ¢ on $abiitbtahear garies foom apedies te $pécies and is related to the
structures in the fishoés auditory system, ability
swim bladder, and its location relative to the inner ear.
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Impacts from sound vary based on the intensity of the noise and the method of sound detection used by
the animal. However, severe impacts could include physiological reactions, such as ruptured capillaries in
fins, hemorrhaging of major organs, or bursisweladders (Popper et al. 2Q1#hich could cause

mortality or behavioral reactions such as temporary displacement or temporary disruption of normal
activities such as feeding or movement. Assessment of the potential for underwater noise to injure or
disturb a fish or invertebrate neiges acoustic thresholds against which received sound levels can be
compared. The most conservative available injury thresholds for fish were developed by the Fisheries
Hydroacoustic Working Group (2008hd Popper et al. (2014hd are provided ifiable 51.

Noise thresholds for adult invertebrates have not been developed because of a lack of available data. In
general, mollusks and crustaceans are less sensitive terelaiwal injury than many fish because they

lack internal air spaces and are less suddepth overexpansion or rupturing of internal organs, the

typical cause of lethal noise related injury in vertebrates (Popper et a). 2d0fent research suggests

that some invertebrate species groups, such as cephalopods (e.qg., octopus, squid), crustaceans (e.g., crabs,
shrimp), and some bivalves (e.qg., scallops, ocean quahog) are capable of sensing sound through particle
motion (Carrdlet al. 2016 Edmonds et al. 201 6lawkins and Popper 20L45tudies of the effects of

intense noise sources mvertebrates, similar in magnitude to those expected from the Project
construction, found little or no measurable effects even in test subjects within 3.3 feet (1 meter) of the
source (Edmonds et al. 2QIBayne et al. 20Q7Jones et al. (2020, 20Rdvaluated squid sensitivity to
high-intensity impulsive sound comparable to monopile installation. They observed that squid displayed
behavioral responses to particle motion effects within 6.6 feet (2 meters) ehtaghity impulsive

noise. They furtar theorized that squid in proximity to the seabed might be able to detect particle motion
from impact pile driving imparted through sediments several hundred meters from the source, eliciting
shortterm behavioral responses lasting for several minutes.

Other researchers have found evidence of cephalopod sensitivity to continuous low frequency sound
exposure comparable to sound sources like vibratory pile driving (Andre et al. 36lElLet al. (2018,

2022) exposed various species of cephalopod larvae to underwater noise comparable to impact pile
driving and observed similar statocyst injuries that were likely to negatively affect survival. Solé et al.
(2022) found that exposure tmpact pile driving noise above 170 dB re 1 fi€&used observable

damage to statocysts in cuttlefish larvae, and that those effects could be attributed to the sound pressure,
(versus particle motion) component of noise. That damage resulted in an apgdwetion in survival

and reduced response to predator stimuli in the developing larvae. Solé et al. (2018) observed similar
statocyst damage in two species of squid exposed to maximum peak noise levels of 175 dB re 1 pPa.
While Kusel et al. (2021) didat explicitly model exposure distances to these thresholds, their findings
suggest that projecelated impact pile driving could cause injdeyel effects on cephalopods at
distances several thousand feet or more from a foundation site.

The currenunderwater noisthreshold consider effects on fish mainly through sound pressure without
taking into consideration the effect of particle motion. Popper et al. Y20it4Popper and Hawkins

(2018 suggest that extreme levels of particle motion induced by various impulsive sources may also have
the potential to affect fish tissues and that proper attention needs to be paid to particle motion as a
stimulus when evaluating the effects of sound oratiglife. However, thresholds for particle motion
exposure are not currently available because of the difficulty of measuring fish sensitivity to this
component of sound (Popper et al. 20Rdpper and Hawkins 2018
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Table 5-1. Acoustic metrics and thresholds for fish currently used by NMFS and BOEM for
impulsive pile driving

Onset of Physical Injury Behavioral

Disturbance
Fish Group L pk LE, 24-hour Lp
Fish equal to or greater than 2 grams 2P 206 187 150
Fish less than 2 grams 2P 206 183 150
1- Fish without swim bladder © 213 216 150
2- Fish with swim bladder not involved in hearing © 207 203 150
3- Fish with swim bladder involved in hearing © 207 203 150

Le = weighted cumulative sound exposure level in decibels referenced to 1 microPascal squared second; also written SEL ¢ym
Lok = peak sound pressure level in decibels referenced to 1 microPascal squared; also written as SPLpxk
L, = root mean squared sound pressure level in decibels referenced to 1 microPascal squared; also written SPLms OF Lims

aNMFS recommended criteria adopted from the Fisheries Hydroacoustic Working Group (FHWG 2008).

b NMFS recommended criteria adopted from Andersson et al. (2007); Mueller-Blenkle et al. (2010); Purser and Radford
(2011); Wysocki et al. (2007).

¢BOEM recommended criteria from Popper et al. (2014)

Source: Limpert et al. (2024); FHWG (2008); Popper et al. (2014).

Acoustic impacts on fish and invertebrates due to pile driving would vary dependingatnilitigeof the

organism to detect sound pressure and whether the air bladder and auditory system are linked, making the
species more sensitive to sound impacts (Popper et al). o4l hearing categories from least sensitive

to most sensitive are (1) organisms without swim bladders; (2) fish with swim bladders not involved in
hearing; and (3) fish with swim bladders involved in hearing. These categories are shiableii2.

Table 5-2. Fish and invertebrates categorized by hearing and susceptibility to sound pressure

Hearing and susceptibility to sound

Category | Description Examples pressure

1 Fish without swim bladder | Flatfish, monkfish, | Species are less susceptible to barotrauma.
or hearing associated gas | sharks, rays, Detect particle motion but not sound
chamber, invertebrates, some tunas, pressure, but some barotrauma may result
fish eggs and larvae cephalopods from exposure to sound pressure.

2 Fish with swim bladder that | Bluefish, Species have a swim bladder, but hearing is
does not affect hearing butterfish, scup, not connected to it or other associated gas

some tunas chamber. Species detect only particle motion
but are susceptible to barotrauma.

3 Fish with swim bladder or Atlantic herring, Hearing connected to swim bladder or other
gas chamber associated black sea bass, associated gas chamber. Species detect
with hearing (hearing gadids sound pressure as well as particle motion
generalist) and are most susceptible to barotrauma.

Source: Popper et al. 2014

Acoustic propagation modeling of the impact filéving activities for the Proposed Action was
undertaken by JASCO Applied Scien¢esnpert et al.2024 to determine distances to the established
fish injury and disturbance thresholdsd provided as Appendix A to tRetitionfor Incidental Take
Regulationdor the Projectl(GL 2024, which constitutes the results presented hef€able5-3). The
acoustic model considered tapered monopiles thdiZdieet (16 meter$ in diameter at the expected
waterline and jacket foundations with-foot (4.5-mete)-diameterjacketpin piles. Sound fields frors2
feet (L6 mete) monopilesand15-foot (4.5-mete) jacket pin pilesvere modeled at two representative
locations in the Lease Area usia@,600 kilojoulémpact hammeand a 3,300 kilojoule impact hammer,
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respectivelyThe modeling alsapplieda 183dB-perhammerstrike noise attenuation, which is
considered achievable with currently available technold@ieBman et al. 2020)The resulting values
represent a radius extending around each pile where potential injlev@li®r behavioral effects could
occur and are presentedTinble 53.

104



SouthCoaswind Project Chapter5
Essential Fish Habitat Assessment Adverse Effects

Table 5-3. Acoustic radial distances (Rosy in kilometers) for fish during pile driving under various scenarios at the higher impact of two
modeled locations for both seasons, with 10-decibel noise attenuation from a noise-abatement system

Location 1 Location 2

16 m 4.5 m Pre- 4.5 m Post- 16 m 4.5 m Pre- 4.5 m Post-
Monopile piled Jacket piled Jacket Monopile piled Jacket piled Jacket

Scenario, Scenario, Scenario, Scenario, Scenario, Scenario,
Threshold ~ NNN 6600 (b) MHU 3500S MHU 3500S NNN 6600 (b) MHU 3500S MHU 3500S
Faunal Group Unit Level hammer (b) hammer (b) hammer hammer (b) hammer (b) hammer

Acoustic Radial Distances to Thresholds (Res%in kilometers) during Winter

Behavioral (all fish) P Lp 150 dB 17.22 10.79 13.02 12.35 9.11 11.07
Single Strike Injury (all fish) 2 Lpk 206 dB 0.15 0.05 0.06 0.11 0.05 0.06
Injury over 24hr ( i s h G 187 dB 9.68 6.83 8.21 7.69 5.36 6.30
grams) @ Le

Injury over 24hr (fish < 2 183 dB 13.19 9.63 11.78 10.10 7.48 8.74
grams) Le

Acoustic Radial Distances to Thresholds (Reswin kilometers) during Summer

Behavioral (all fish) Lp 150 dB 13.86 9.28 10.99 9.69 7.34 8.34
Single Strike Injury (all fish) & Lpk 206 dB 0.14 0.05 0.06 0.11 0.05 0.06
I njury over 24

grams) @ Le 187 dB 8.50 6.31 7.34 6.51 4.77 5.48

Injury over 24hr (fish < 2

grams) 2 Le 183 dB 10.99 8.50 9.63 8.26 6.26 7.17

Cumulative sound exposure level values were calculated for a 24-hour period. Values shown were at the middle (b) hammer energy.
Lpk = peak sound pressure level in decibels referenced to 1 microPascal squared; also written as SPL

Le = weighted cumulative sound exposure level in decibels referenced to 1 microPascal squared second; also written SEL cym

Lp = root mean squared sound pressure level in decibels referenced to 1 microPascal squared; also written SPLms Or Lims

Sources:

a NMFS recommended criteria adopted from the Fisheries Hydroacoustic Working Group (FHWG 2008).

b Andersson et al. (2007), Mueller-Blenkle et al. (2010), Purser and Radford (2011), Wysocki et al. (2007).

¢ Popper et al. (2014).

Source: Summarized from Tables 50 1 55 in Limpert et al. (2024)
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Singlestrike peak sound pressure ($BLinjury distances represent how close a fish would have to be to
the source to bmstantly injured by a single pile strike. The cumulative injury distances based on sound
exposure level (SELm) consider total estimated daily exposure, meaning a fish would have to remain
within that threshold distance over the entire daily period of installation to experience injury. The
exposure distances for behavioral effects &R£)Lcan be met without prolonged exposure, meaning that
any animal within the effect radius is assumed to have experienced behavioral effects.

The likelihood of injury from monopile installation depends on proximity to the noise source, intensity of
the source, effectiveness of nemgenuation measures, and duration of noise expdgmaeling results
(Table5-3) indicate that acoustic radial distances were generally smaller in Locatiorir2taacummer.
Resultsmodeled irthe winter at.ocation 1show thamnoise levels exceeding thgury thresholdrom a

single strike is limited t®.09 miles(0.15 kilometersfrom themongile, 0.03 miles (0.05 kilometers)

from prepiled jacket pin piles, and 0.04 milé&06kilometers)from postpiled jacket pin pilesFor fish
greater than 2 grams, injufsom prolonged cumulative exposure (24 houassuming 10 dB of

attenuation is applie@xtends as far & miles 9.68kilometer9 duringmonopile driving4.2 miles (6.83
kilometers)for pre-piled jacket pin pile driving, and 5.1 miles (8.21 kilometers) for4pilet] jacket pin

pile driving. For fish lessthan 2 gramscumulative exposure in the winter is expected at distances
between 8.2 miles (13.19 kilometers) for monopile driving, 5.9 miles (9.63 kilometepgfoited

jacket pin pile driving, and 7.32 miles (11.78 kilometers) for{pdstl jacket pin pile drivingResults
modeled in Location Indicate that behavioral effects on fish could odmetweerb.8 and 10.7 mile.3
and17.2kilometerg depending on the seasandequipment (monopile vs. jacket pin pil@)ith

monopile installation in the winter having the greatestustic rangéNithin this area, it is likely that

some level of behavioral reaction is expected and could include startle responses or migration out of areas
exposed to underwater noise (Hastings and Poppe).Bidtogical cues used by soniferous fishes for
communication may also be masked potentially disrupting foraging and breeding (Mooney et)al. 2020
while pile driving is ongoingUnderwater noise sufficient to alter behavior could have disruptive effects
on Atlantic cod spawning (Dean et al. 2D1&specially at night, as Atlantic cod courtship and spawning
behaviors occur primarily at night (Dean et al. 2(dmeckis et al. 20)9However, once the

environmental stressor (noise) is discontinued, the masking stdgisionally, brief disturlance maynot
necessarilyisrupt Atlantic cod spawnindror example, Morgan et al. (1997) observed the dispersal of a
spawning aggregation of Atlantic cod by the passage of a single bottom trawl for a brief period
(approximately 1 hour), after which the aggregation returned to the affected area and resumieg.spa

In another study, McQueen et al. (2022) observed that exposure to seismiqaiggidid not cause
displacement of Atlantic cod from their spawning grounds. They speculated that strong site affinity could
explain the lack of a significant behavioral response to an otherwise intensive stressor. These contrasting
findings suggest thahortterm periods of disturbance may not necessarily result in adverse effects on
Atlantic cod spawningSimilarly, recent research suggests that longfin squid spawning may be not
adversely affeetdby pile-driving noise.n laboratory experiments where longfin squid were exposed to
recording of pile-driving noise from the installation of the Block Island Wind Faongfin squid did

not demonstrate significant changes in reproductive behaviors (Stanle2@23 The results from this

study suggest that noise exposure is potentially more disruptive to squid feeding behavior and anti
predator responses than to spawningvagti

Behavioral disturbance to fisind invertebratesom pile driving noise is considered temporary for the
duration of the activity. To mitigate impacts to the extent practictideRroject will use a noise
attenuatiorsystem that achieves at least 10 dB reducti@oiumd levels, andill employ soft starts

during impact piling, allowing a gradual increase of hammer blow energy, thus allowing mobile marine
life to leave the aredlime of year restrictions may also be employed to limit construction ngsesase

to soniferous species, such as Atlantic cod,tarmdoid disrupting spawning aggregations that may form
within theProjectarea (Nantucket Shoals).
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Underwater noise generated by impact pile driving could result in potential physiological and behavioral
impacts on EFH species due to the relatively high source levels produced by impact pile driving and the
large distances over which the noise is predi¢b propagatéNoise from pile driving would cause short

term stress and behavioral changes to somedgditinated species. During active pile driving activities,
highly mobile finfish likely would be displaced from the area, most likely showing a rhbhrésponse;
however, fish in the immediate area of gileving activities could suffer injury or mortalitympact pile

driving would produce acoustic impacts that would adversely affect EFH for fish and invertébaales

5-3) and distance from the pil&FH species could exhibit physiological and behavioral impacts
depending on intensity and duration of the acoustic impact, distance from the sound source, and hearing
sensitivity. The noise levels would temporarily make the habitat less suitabtaws&lindividuals to

vacate the area of Project activities. Pile driving is anticipated to cause adverse injadisfor both

pelagic and demersal life stages; however, this impact will be-shortand EFH is expected to return to
pre-pile driving conditionsAffected areas would likely be recolonized by finfish in the shern

following completion of piledriving activity. Early sessile life stages of finfiahd invertebrates

including eggs and larvae, could experience mortality or developmental issues as a result of noise;
however, thresholds of exposure for these life stages are not well studied (Weil@art 20

51.1.21.1 Direct Effects on EFH and EFH Species

9 Shortterm effects on EFH and EFH species and life stages for all Hearing Categories, with greatest
impacts orHearing Category 3 species and life stages.

9 Shortterm effects on EFH of all Species Groups:
Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex

Mobile Benthic/Epibenthit¢ Complex

Pelagic

Prey Species BenthicEpibenthic

O O O O O O O

Prey Species Pelagic
0 Southern New England HAPC

5.1.1.2.2 Habitat Conversion

The installation of 47 52.5foot (16-metej)-diameter monopile foundations for the WTGs and
monopileOSPfoundations of the same sim®uld render approximately78 acres of benthic habitat
unavailable to EFH species for the entirey@@r life of theProjectthrough decommissioning when the
foundations are removeBor piled-jacket foundationshe equivalentestimatedoenthic habitat
disturbance area #03acres SouthCoast Wind isonsideringsuctiorrbucket jackets for up to 85
WTG/OSPpositions in the southern portion of the Lease Argsociated with Project B suctionbucket
jackets are used, maximum benthic habitat disturbaockd be 598 acresssociatedvith 85 WTG/OSP
suctionbucket jackets and 8A4/TG/OSPpiled-jacket foundationsThe installation of theseertical
structuresn the Lease Area, where theeragevater depths approximatelyi64 feet 60 meters)
(SouthCoast Wind 2023would introduceapproximately93 acres of new hard surfaces to the water
column extending from the seabed to the water surfacereB#ingunderwatewertical structurérom
any foundation typéstalledwould alter the characisticsof pelagic habitats used by many EFH species
and their prey and foraging resources. Over timese new hard surfaces will become colonized by
sessile organisms, creating complex habitats that effectively serve as artificibd eslgfition to reef
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effects, the WTGs may create localized hydrodynamic effects that could have localized effects on food
web productivity and pelagic eggs and larvae. Hydrodynamic effects on EFH are described further in
Section 5.1.3.2

The artificial reef effect created by offshore structuseeh asVTGs, is well documented and can have

an attractive effect on many marine speci¥glier et al. 2022; Degraer et al. 2020; Hutchison et al.
2020a;Langhamer 20L2Peterson and Malm 200Ruebens et a013 Wilhelmsson et al. 20060SP
foundationgmay utilize arincreased numbsgpf legsfor supportleading to more surface area for settling
benthic organismsSomeWTG options such ggin-pile and suctiofbucketjacketfoundationgFigure

2-5 andFigure2-6) andOSPdesignoptionsB and C Figure2-9 andFigure2-10) couldhaveup to 24

cross beams betwe&wundationlegs that provide more overhead strucfioreshelteringfishesandmore
foragingopportunities for predatorgpeces This can lead to localized increases in fish abundance and
changes in community structure. In a ratelysis of studies on windfarm reef effects, Methratta and
Dardick (2019 observed an almost universal increase in the abundance of epibenthic and demersal fish
speciesHowever, fects on pelagic fish species are less clear (Floeter et al, Rlgtfratta and Dardick

2019. On balance, the reef effect of offshore windfarms is likely to produce a neutral to beneficial effect
onepibenthic and demerdaFH. However, these beneficial effects could be offset if the colonizable
habitats provided by offshore wind energy structures aggregate predators and prey, increasing predation
risk, or provide steppingstones for nRoative species invasions (De Meseaket2015 Raoux et al. 2017
Artificial structures may provide opportunities for range expansion by invasive species in conjunction
with range shifts due to climate change (Degraer et al. 2020; Langhamer 2012; Schulze et al 2020), which
would constitute a synergistic cumulative effect

The invasive tunicatBidemnum vexillunhas been expanding its presence in New England waters.
Benthic monitoring at the Block Island Wind FarnskBhown that this speciespart of a diverse faunal
community on morainal deposits and is an early colonizer along the edgeshof scars left in mixed
sandy gravel with cobbles and boulders (Guarinello and Carey.Zaf{ years after construction at the
Block Island Wind FarmD. vexillumwas common on WTGtructures (HDR 2020Studies have shown
that activities that cause fragmentatiorDofvexillumcolonies can facilitate its distribution (Lengyel et al.
2009 Morris and Carman 20} 2It is importanto minimize or eliminate activities that return fragmented
colonies ofD. vexillumto the wateicolumn, to reduce the spread of this invasive species (Morris and
Carman 201p The effects ofoundationinstallation within hard bottom habitat whdbe vexillumis
present could fragment the invasive colonies. Alse addition of new hard substrate from scour
protection and foundations may provide suitable habitat and a potential for this invasive species to expand
its geographic range.

Hutchison et al. (202) and Wilber et al. (2022Jocumented fish responses to reef effects aBlbek

Island Wind FarmThey observed a notable increase in the abundance of black sea bass, an EFH species,
in proximity to the WTG foundations. This species is known to associate with complex benthic habitat
and artificial reef structures and is clearly benefiting from thetéiteand foraging opportunities created

by the artificial reef effect. Several other fish species have also been observed in abundance, including
EFH species like Atlantic cod, scuguefish, monkfish, winter flounder, and dogfish (Hutchison et al.
202(; Wilber et al. 202 Atlantic striped bass and tautog, highly valued commercial and recreational
fish species, have also been observed in abundance around the structures (Hutchison at\a/ill2820

et al. 2022 Similar changes in fish community structure would likely occur in the Lease Area as the reef
effect matures. Degraer et al. (202@icate that the finfish community around artificial structures differs
significantly from the surrounding natural habitat, as would be expected with the introduction of novel
hard surfaces available for colonization by habitat forming organisms.

Over time, the attractive effects of the structures and complex habitats formed by the maturing reef effect
are also expected to alter food web dynamics in waysthdifficult to predict. Colonization of the new
hardsurface habitat typically begins with suspension feeders and progresses through intermediate and
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climax stages (6+ years) characterized by the codominance of plumose anemones and blue mussels
(Degraer et al. 202&Kerckhof et al. 201P Suspension feeders can act as biofilters, transferring pelagic
nutrient resources to the benthic community and decreasing pelagic primary productivity (Slavik et al.
2019. The trophic resources used by suspension feeders could include pelagic eggs or larvae of EFH
species, as well as prey resourfmsgchthyoplankton This could result in a local decrease of eggs and
larvae but is unlikely to impact the reproductive success of the affected species as a whole or have more
than a localized effect on prey availability for EFH species. As modously the colonization of the

WTG andOSPfoundations could also attract fish due to the increase in resource availabilsiyediwal.

This aggregation and change in resource availability could lead to shifts in food web dy&aatiles.
isotope analysis of colonizing organisms on wind turbines in the Belgian North Sea suggests that the
trophic structure is differentiated by depth, likely associated with different food sources (Mavraki 2020
Mavraki et al. 2028). Around the foundations, colonizing organisms on the surface of the piles would
likely enhance food availability and food web complexity through an accumulation of organic matter
(Degraer et al. 202Mavraki et al. 2026). Increased fish abundance can also alter predator prey
relationships. For example, Russel et al. (2@b%erved that seals appear to concentrate foraging activity
around WTG foundations, presumably to exploit the higher abundance and concentration of prey
organisms associated with reef effetthile localized effects areogsble, ecosystem modeling studies

of a European windfarrdid not deteca significantdifference in key food web indicators before and after
construction (Raoux et al. 20l Even though the biomass of certain taxa increased in proximity to the
wind farm, trophic group structure was functionally similar between the before and after scenarios. Thus,
largescale food web shifts are not expected due to the installation of WTGs and conversion of pelagic
habitat to hard surface.

The new habitatcreated by the WTG and OSP foundatioauld have a variety of indirect effects on

fish and other aquatic species occurring in the vicinity. For example, pelagidelhyed juvenile and

adult fish may be attracted to the complex habitats formed on the vertical structures in search of cover and
foraging opportunities. Surface and pelagicalfiented eggs and larvae would be exposed to-filter

feeding invertebrates in open water habitats where they did not previously exist. Fish connentrati

around the monopile habitats may attract marine mammals and commercial and recreational fishers.

During suctionbucket jacket substructure installatisoft-bottombenthic and epibenthic EFH species

that occur within the 65-ot (20-meter) diameter of each of the four foundation suction buckets could

be exposed to lethal crushing, burial, or entrainment effects as the suction buckets are embedded into the
seafloono a penetratiodepth of up to 65.6 feet (20eters) Soft-bottom benthic habitatwvithin the area

of each suctiomucket would be rendereshavailableéo EFH speciethat utilizethis haitat type as its
convertedo hardbottomby thebucket substructure.

The net effect of WTG and OSP foundatievsuld be adverse for benthic EFH associated with soft
bottom habitat, antikely to be neutral to beneficifbr epibenthic, demersal, apelagic EFHdepending
on speciespecific responses, with the recognition that beneficial effects could be negated should these
structures inadvertently promote the establishment of invasive species ontAganiit OCS.
5.1.1.2.21 Direct Effects on EFH and EFH Species
1 Longterm, adverse effects on EFH and EFH species resulting from decrease in preferred habitat:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom

0 Prey Species Benthic/Epibenthic
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1 Longterm, beneficial effects on EFH and EFH species resulting from increase in preferred habitat:
0 Sessile Benthic/EpibenthicComplex
0 Mobile Benthic/Epibenthié Complex
0 Pelagic
0 Prey Species Pelagic
1 Permanent, localized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic

5.1.1.2.2.2 Indirect Effects on EFH and EFH Species

1 Longterm, adverseffects onEFH and EFH species due to potential increased predation risk
associated with aggregation effect:

Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex

o O O O O

Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.1.2.3 Sediment Suspension/Redeposition

The installation of up t85 suctiorbucket jacket foundations in the southern portion of the Lease Area as
part of Project 2Znayresult in sediment suspension, increbsebidity in the water column, and sediment
redeposition. Because the suction bucket will be lowered to the seabed in a controlled manner, sediment
plumes resulting from contact with the seafloor@mly expected to occur in the immediate area of the
suction bucket and at minimal heights from the seabed. There is minimal information available on
turbidity and sednent deposition levels that are associated thig¢leploymentandinstallation of

suction bucket foundations. As suction bucket foundations require less benthic disturbance compared to
other offshore wind foundation typd€f 2021), it was assumed that suspended sediment plumes
produced duringheinstallation of suctiofbucket jacket foundatiawould be similar to, or less than,

those associated with site preparation activitigsh aslredging for sand bedform clearingdear bottom
sediment plumes caea by suction hopper dredgérave been found to extend approximately 2,300 to
2,400 feet (701 to 731 meters) doamrent from the dredg&MFS 2020citing ACOE 1983) but can

extend as far a3,937 feet (1,200 meter@IMFS 2020 citing Wilbur an€larke 200). Nearfield total
suspended sediment (TS$ncentrationsan rangdrom 80 to 475milligrams per litetbut decrease
exponentially with increasing time and distance from the active dredge due to settling and dispersion,
quickly reaching ambient concentratiomgh majority of resuspended sediments resettling close to the
dredge within one hoNMFS 2020 citingAnchor Environmental 2003Based on this information, the
localized sediment plume generatedsiigtion bucket installatiomaay extend up t&,200 meters along

the seabedtsuspended sedent concentrations @75 milligrams per literor less with higher
concentrations possible immediately adjacernhésuction bucket. The plume is expected to dissipate
rapidly, such that sediment disturbance is not expected to cause cumulativelastioggimpacts on

water quality.
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Sessile benthic/epibenthic EFH species have a range of susceptibility to sediment suspension, turbidity,
and sedimentation based on life stage, mobility, and feeding mechanisms. Increases in sediment
suspension and deposition may cause diaom adversempacts to EFH resulting from a decrease in

habitat quality for benthic species and life stages, with small sessile engging benthic EFH species

and life stages experiencing greater impacts from deposition than larger, mobile species or lifeastages th
are able to avoid areas of reduced water quality.

Egg and larval life stages are sensitive to suspended sediment and can experience sublethal or lethal
effects from as little as 0.4 inches (1@limeterg of sediment deposition (Kjelland et al. 2015; Michel et
al. 2013; Wilber and Clarke 2001). Egg and larval stages of certain fish species (e.g., winter flounder) are
particularly sensitive to sediment deposition and can experience mortality at bure lésptthan 0.1

inch (3 milli meterg (Michel et al. 2013). Further, sediment deposition depths bet@deand 1.2 inches

(10 and 30 nili meterg could result in sublethal to lethal effects on benthic life stages of sessile bivalves.
Benthic habitats exposed to measurable burial depths during shati&at jacket foundatioimstallation
would be rendered temporarily unsuitable for EFH species with sessile, benthic or epibenthic eggs and
larvae in the Lease Arelnstallation ofsuctionbucket jacket foundati@would generate measurable
sediment deposition levels only in the immediate area of seabed contact and only until suspended
sediment has deposited on the seafloor, such that impacts of sediment deposition on EFH and EFH
species would be sheigrm and localized.

Adult and juvenile fishes exposed to elevated suspended sediment levels may temporarily experience
sublethal effects (e.g., ceased feeding, abandoning covertetmnphysiological stress) and behavioral
avoidance effects. Shetieérm exposure to TSS camrations exceeding 1,000 milligrams per liter has

been associated with sublethal and behavioral avoidance effects on adult marine and estuarine fishes,
while concentrations of less than 500 milligrams per liter are more commonly associated with biehaviora
avoidance (Michel et al. 2013; Wilber and Clarke 2001). Adult bivalves may experience sublethal effects
of suspended sediments at TSS concentrations of 1,000 mg/L or higher (Wilber and Clarke 2001). As
described abovéhe TSS concentrations associated \sith preparation activitigg 75 milligrams per

liter or les3 would suggest thasuspended sedimeassociated witlthe deployment of a suction bucket
foundationis unlikely to cause sublethal effects but may cause behavioral avoidance within thergedi
plumeproduced duringuction buckeinstallation Elevated turbidity levels would occur for a short

duration, such that impacts of suspended sediment on juvenile and adult fishes with EFH in the vicinity of
the Proposed Action would be shtgtm and localized.

5.1.1.2.3.1 Direct Effects on EFH and EFH Species

9 Shortterm, localizedlecrease in quality of EFH resulting from increased turbidity from suspended
sediment:

0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Pelagic
1 Shortterm, localizedmpacts resulting from redeposition of suspended sediment:
0 Sessile Benthic/EpibenthicSoft Bottom

0 Prey Species Benthic/Epibenthic
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5.1.1.2.3.2 Indirect Effects on EFH and EFH Species

1 Shortterm,localized loss of foraging opportunities resulting from turbidity and redeposition of
suspended sediment:

0 Mobile Benthic/Epibenthié Soft Bottom
51.1.2.4 Entrainment

Entrainmentind subsequent mortalitf planktonic organisms may occur during the installation of up to
85 suctionbucket jacket WTG foundations in the southern portion of the Lease Area as part of Project 2.
Using ichthyoplankton and zooplankton density data fptemkton surveys conducted the NOAA
NEFSC Ecosystem Monitoring (EcoMon) survey program (NOAA NEFSC 2019) v@ththmiles (5
kilometerg of the SouthCoast Wind suctidncket jacket installation area, a total per foundation
seawater displacement volume2df,200 cubic meters (6,800 per bucket x 4 buckets per foundation),
and a 1émonth construction schedule for suctioncket jacket installationgetween the start of Q2 2030
(April 2030) to the start of Q3 2031(July 203E)gure2-2), monthly plankton entrainment estimates
resultingfrom this Project activity were calculatedpendix B. Excluding unidentified fish (Pisces),
theichthyoplanktortaxa with thehighest estimatechonthlylarval entrainment werthe Atlantic

mackerel (944,475lune) sand lance394,397;January)hake (259,068\ugus), andgulf stream
flounder(248,608;September)Summer flounder andtlantic codwere estimated to have relatively low
monthlylarval entrainmenin the suctiorfbucket jacket installation area with a peak 6f614 QOctober)
and3,920 Febwary)individuals respectivelyTotal estimated entrainment (number of individuals) by
taxa from start to completion efictionbucket jacket foundation installation was highest for Atlantic
mackerel (954,383pllowed bysand lance (869,447), gulf stream flounder (507,854), and hake
(488,465) While entrainment estimates were generated from the best available data, these estimates do
not reflect the current species composition in the study area, seasonality, population dynamics, and
natural variabilitydue to the limitations of the data set used and given that no pspjedfic studies

have been conducted to charactetimelocal composition of plankton species in the vicinity of the
suction bucket installation area and the susceptibility of these species to the impacts of entrasmment
the installation of sucticbucket jacket foundations is a etime localized action, entrainment impacts
are considered shetgrm and limited to themmediatevicinity of the installation activityMore detail on
the suctiorbucket jacket installation entrainment assessment is provided in Appendix B.

Many fish species in the region exhibit broadcast spawning or other high fecundity reproductive strategies
that produce thousands to millions of eggs per fish (e.g., Kelly and Stevenson 1985;1kgSsorse
1980; Papaconstantinou and Vassilopoulou 1986181t). Given these high fecundity rates,
entrainment mortality at the scale estimated here is not expected to result in popeNatieffects on

EFH species. It is important to note that the entrainment analysis excluded fish eggs, such that the
estimaes presented are less than the potential entrainment of all life stages. However, given the high
natural mortality of the egg stage for most fish species and the relatively small volume of water being
withdrawn, entrainment mortality of eggs is expectebeg@mall relative to natural egg mortality.
Entrainment mortality wouldlsoremove some small organisms that are consumed by planktivorous
species, potentially resulting in a loss in foraging opportunity for sessile EFH species (e-fpgefilieg
invertebrates). However, mobile and pelagic species are not expected to expeswzsa foraging
opportunities because they can move to feed in areas outside the suctioridwndegionfootprint.

5.1.1.24.1 Direct Effects on EFH and EFH Species

1 Shortterm, localized, negligible entrainment effects on early life stages of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Pelagic
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0 Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.1.2.4.2 Indirect Effects on EFH and EFH Species
1 Shorttermloss of food sourcef®r planktivorous species, including filtégeding invertebrates:
0 Sessile Benthic/EpibenthicSoft Bottom

5.1.1.3 Seabed Preparation (Including UXO Removal)/Boulder Relocation

Seabed preparation may be required prior to the installation of WTG and OSP foundations in certain areas
depending on seabednditionand the foundation type. Seabed preparation activities may include

removal of surface or subsurface delanslin-situ UXO/Munitions and Explosives of Concetisposal.

Currently, no specific benthic impact calculations (i.e., acres disturbedjadsiabed debris removal

prior to WTG and OSP foundation installati@oulder removal and/or clearance will occur where

boulders are present and cannot be avoided with feitingy. For the Lease Area, boulder field removal

is not expectedSeabed preparation the Lease Area would occur fro@i of 2027 to Q3 of 2@9

(Figure 22), as required

5.1.1.3.1 Habitat Loss/Conversion

The entire Lease Aremcluding potential coverter OSP locationss classified as soft bottom, and
SouthCoasWind does not plan to micssite foundations-or as long as the foundations remain in place,
thearea affected by seabed preparation would be rendered unavailable for EFH species associated with
complex, heterogenous complex, and soft bottom benthic habitats during one or more life stages. Seabed
preparation would therefore result in a letegm, lo@lized, adverse effect on EFH lasting throtiggh

lifespan of the proposed Project.

Benthic or epibenthic eggs that occur within the Project area could be exposed to lethal crushing, burial,
or entrainment effects. This includes eggs and larvae of selected EFH species, and eggs and larvae that
provide prey for EFH species. Pelagic eggs lanvae of Atlantic cod and the pelagic eggs of red hake,

two species of federally managed fish that are currently below target population levels and that have
rebuilding plans in place, would be particularly vulnerable to mortality from entrainmertseffec

Crushing and burial impacts result from the placement of material on the substrate and would be lethal for
benthic and epibenthic eggs and larvae that do not have the ability to avoid the area.

EFH species with benthic or epibenthic adults that occur within the Project area could be exposed to
lethal crushing, burial, or entrainment effedkst alultsof EFH species in the area are likely to exhibit
behavioral avoidance responses and would not be subject to lethal crushing, burial, or entrainment effects.
However, during placement of material on the substrate, there is potential for adult fishgutidiathic

or epibenthic habitats to be crushed or buried. For example, ocean pout, monkiishflainder, winter
skates, little skates, Atlantic cod, and red hake are benthic or epibenthic EFH species known to be
associated with the various bedform features (i.e; fownediumboulder fields, ripples, and linear
depressions) and CMECS substratibgroup types (e.g., gravelly sasahdy gravel, coarse sand,

medium sand, and fine sand) and subjeanimacts from seabed preparation for WTG andPOS
foundations. Ocean pout, a species of fish goards benthic nests, could be seasonally vulretabl

being crushed or buried. Benthic invertebrated other prey organisms targeted by these species would
be killed or otherwise rendered inaccessiiydurial and entrainment effects.
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5.1.1.3.1.1 Direct Effects on EFH and EFH Species

1 Longterm, localized, adversdfects onEFH and EFH species/life stages resulting from decrease in
preferred habitat for:

0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthi¢ Soft Bottom
0 Sessile Benthic/EpibenthicComplex

0 Prey Species Benthic/Epibenthic

5.1.1.3.2 Sediment Suspension/Redeposition

Seabed preparation activities (e.g., removal of debris) will results intsiiartlocalized resuspension

and sedimentation of finer grain sediments. Medium to cegngeed sediments within the Lease Area

are likely to settle to the bottom of the watetumn quickly, with sand redeposition being stterm and
localized. These effects would occur intermittently at varying locations iRrthject are@aver the

duration of project construction but are not expected to cause permanent effects on EffH qualit
Depending on the nature, extent, and severity of each effect, this may temporarily reduce the suitability of
EFH for managed species, which would result in stesrh, adverse effects on EFH for those species.
Indirectimpacts orEFH could occur as a result of sediment suspension, temporarily decreasing foraging
success due to increased turbiditprmal foraging behavior woulde expected teesume following

completion of installation and settlement of suspersgetiments.

Low-order (deflagration) or higbrder (detonation) ksitu disposal of UX@liscarded military munitions
(DMM) has the potential to affect benthic resoundgadirect disturbance and sediment
suspension/redepositicgBouthCoasWind is commissioning an evaluation of UXO/DMM in the
OffshoreProject areand will provide this information to BOEM when the study is compldtagacts

of UXO/DMM disposalare expected to be short term and direct, with the potential to cause injury or
mortality to benthic species within the direct vicinity of the disposal activities.

Changes to the Project design and additional impacts that were not considered in the EFH assessment
could occur in the unlikely event that UXGMM are discovered in the project footprint. These changes
could includethe primary strategy of thmicrositing of monopile foundations and cable routes to avoid
UXO/DMM hazards, and/or the removal and relocation of LD{@¥ to other locations on the seabed
where avoidance is not practicable. The relocatideraject features would result in the same type of
shortterm construction related apeérmanenbperational impacts as those described in the EFH
assessment, but the location, extent, and distribution of those impacts by habitat type may vary. These
changes could, in theory, limit the ability to avaitbacts orcomplex benthic habitat in specific
circumstances. The removal and relocation of UX®@M would resultin similarsuspended sediment
effects from mechanical disturbance of the seabed as those described for project construction in the EFH
assessment, butdtextent of those impacts would marginally increase as a result of M@/

relocation.

Regardless of mitigation strategy, any change in impact area resulting from potenti@NMQisk

avoidance is unknown but is likely to be small relative to the effects of project construction. Those effects
would be similar in nature to the shéetm crushing and burial effects considered in the EFH assessment
and would not alter the effect @emination in the EFH assessment for any EFH species. Further
coordination with the appropriate federal agencies (e.g., NMFS) will occur as appropriate/DMNO
mitigation requires action that was not considered in this consultation. Detailed information on
UXO/DMM are provided in Technical Memorandubnderwater Acoustic Modeling of Detonatsowf
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Unexploded Ordnance (UXf@mova) for Mayflower Wind Farm Constructigiidannay and Zykov
2022).

5.1.1.3.2.1 Direct Effects on EFH and EFH Species

1 Shortterm, localized, adverssfects onEFH and EFH species/life stages resulting from sediment
suspension and deposition would affect the following groups:

0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic

5.1.1.3.3 Underwater Sound (UXO/DMM Disposal)

If high-order detonation is necessary to remove certain UXO/DMM, the underwater explosion(s) would
generate high pressure levels that could kill, injure, or didisintand invertebrateSpecies could exhibit
physiological impacts depending on size of the UBKaM, distance from the sound source, and hearing
sensitivity. The noise levels would temporarily make the habitat less suitable and cause individuals to
vacate the area of Project activities. UK®IM disposalduring site preparation activitielf necessaryis
anticipated to cause adveisgacts orEFH for both pelagic andenthiclife stages; however, this

impact would be shotterm and EFH exposed to acoustic impacts from (DMM disposalis expected

to return topre-demolition conditiongollowing cessation of the disposal activiti€@uthCoasWind is
commissioning an evaluation of UXO/DMM in the Offshéhject areand will provide this

information to BOEM when the study is completed.

Injury to fish from exposures to blast pressure waves is attributed to compressive damage to tissues
surrounding the swim bladder and gastrointestinal tract, which may contain small gas bubbles. Effects of
detonation pressure exposures to fish have besmssed in Hannay and Zykov (2022) according to the
SPLlimits for onset of mortality or injury leading to mortality due to explosives, as recommended by the
American National Standards Institute (ANSI) expert working group (Popper et al. 2014) and pirovided
Table5-4. Theonset of mortalityand physical injurghresholds founderwater explosivesre the same

for all fish species groups. For fish species that use swim bladders for hearing, Popper et al. (2014)
suggest a high likelihood of temporary threshold shift (TTS) and recoverable injury at near and
intermediate distances, where near refers to within a feswaiemeters and intermediate refers to a few
hundreds of meters. For fish species with swim bladders not used for hearing, the guidelines indicate high
likelihood of recoverable impairment at near and intermediate distances but low levels of TTS at
intermediate distances. For fish without swim bladders, the guidelines indicate low likelihood of
recoverable injury at intermediate distances, moderate likelihood of TTS at intermediate distances, and
low levels of both effects at far distances of a few kil@are{Table5-4).
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Table 5-4. Recommended Fish Injury thresholds for explosives from Popper et al. (2014)

Onset of Temporary
Onset of Physical Recoverable threshold
Type of Animal Mortality Injury Injury shift (TTS) Masking Behavior
Fish: no swim 229171 234 dB 206 dB (Lrk) (N) High (N) High N/A (N) High
bladder (particle (Lrk) 187 dB (L) (1) Low 0] M
motion detection) (F) Low Moderate Moderate
(F) Low (F) Low
Fish where swim (N) High (N) High (N) High
bladder is not () High 0] () High
involved in hearing (F) Low Moderate (F) Low
(particle motion (F) Low
detection)
Fish: where swim (N) High (N) High (N) High
bladder is involved (1) High (1) High () High
in hearing (F) Low (F) Low (F) Low
(primarily pressure
detection)

Lok = peak sound pressure level in decibels referenced to 1 microPascal squared; also written as SPL ¢

Le = frequency weight sound exposure level in decibels referenced to 1 microPascal squared second; also written as SEL
Note: N = near (distance within a few tens of meters), | = intermediate (distance within a few hundreds of meters), F= far
(distance within a few kilometers).

Source: Hannay and Zykov (2022); Popper et al. (2014); NMFS 2023

The greatest exceedance distance to the onset of injury for the largest UXO size (454 kg) with no noise
mitigation measures is 847 metefalle5-5). During UXO detonation, noise mitigation would be

required, and the likely achieved noise mitigation would be approximately 10 dB. Results show that when
mitigation measures are applied, the maximum distance to the onset of injury threshold exceedance fo
the largest UXO size is reduced to 290 meters from the source, thereby, further reducing the risk of injury
to fish from UXO detonationTiable5-5). The implementation of mitigation measures coupled with the
unlikely detonation of UXO, the low number of potential detonations required for the Proposed Action
(modeled for no more than 10), further reduces the potential for exposure to finfisthan&FH

species

Table 5-5. Unmitigated and mitigated maximum exceedance distances for onset of injury for fish
without and with a swim bladder due to peak pressure exposures for various UXO sizes. The
threshold of 229 dB re 1 pPa is from Popper et al. (2014).

All sites: Maximum distance to Lpk threshold exceedance (m)

Onset of
Mortality Lek E8 (45.5 E10 (227 E12 (454

Species (dBrelpuPa) E4(2.3kg) E6(9.1kg) kg) kg) kg)
All fish hearing 229 145 230 393 671 847
groups
(unmitigated)
All fish hearing 229 49 80 135 230 290
groups (10 dB
mitigation)

dB = decibel; kg = kilogram; m = meter; UXO = unexploded ordnance

Lok = peak sound pressure level in decibels referenced to 1 microPascal squared; also written as SPL
Note: E4 to E12 are UXO charge sizes with corresponding weight in kilograms

Source: Hannay and Zykov (2022)
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5.1.1.3.3.1 Direct Effects on EFH and EFH Species
1 Shortterm, localized, adverseffects onEFH and EFH species/life stages for all Hearing Categories.

1 Shortterm, localized, adversffects onEFH and EFH species/lifestages would affect the following
groups:

Sessile Benthic/EpibenthicSoft Bottom
Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex
Pelagic

O O O O O O

Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.1.3.4 Underwater Sound (Vessels)

The impacts and direct and indireftects orEFH and EFH species due to underwater sound from
vessels associated with seabed preparation would be similar to those impacts analyzed i5. Eéction

5.1.14 Installation of Scour Protection
5.1.14.1 Habitat Loss/Conversion

The placement of scour protection (ergck, mattressessandagg around the WTG an@SP

foundations would convert an estima@b acresof softbottom habitat to complex, hatmbttom habitat

when using monopile foundations af@3acresvhen usingiledjacket foundationdf suctionbucket

jackets are used, maximum seabed disturbance with scour protection from up to 853#¥pGsitions

using suctiorbucket jackets and the remaining 64 WTG/OSP positions usingjpikdt foundations

would be 598 acreJhe softbottom benthic habitathat existegreviously in the footprint of the scour
protectionwould no longer be available to EFH species for the entiyea® life of theProjectthrough
decommissioning when the foundations and scour protection are removed. Over timegribeste and
natural rock surfaces would become colonized by sessile organisms and would gradbadynéy

functional habitat for EFH speci#sat prefercomplexhabitat The projected increase in abundance of
epibenthic and demersal fish species resulting from the reef effect (Methratta and Dardjclug@#8ts

a beneficial expansion of available EFH for species associated with complex benthic habitat like Atlantic
cod, black sea bass, and scup. However, it could take a decade or more for the reef effect to develop
before fully functional habitat stagus achieved (Auster and Langton 19@9llie et al. 2005 Tamsett et

al. 2010Q. Therefore, the addition of complex benthic habitat is expected to provide a beneficial increase
in available EFH lasting for approximately 20 years of Project life. These features may or may not be
removed when the Project is decommissioned, dependitigechabitat value they provide.

It is anticipated that mobile life stages would move out of the area to avoid potential irkjoaotser, as

more wind farms are installed the construction impacts become additive and species may not be able to
entirely avoid effectdDemersal normobile life stages would kefffecteddue to the placement of scour
protection in the immediate area of installation. Most juvenile and adult finfish would actively avoid all
construction activities. However, immobile finfish life stages such as demersal eggsvaed 4nd

sessile organisms could experience mortality as a result of being crushed or buried by the scour
protection. EFHdesignated species that would likelyditectedby crushing and burial effects of

installation of scour protection are similar to those listed in Sebtibd.1
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The design and type of scour protentto be used at foundation installation sité$ be dependent on
locationspecific depth, currents, andediment characteristics (Matutano et al. 208North Sea wind
farms, he addition of scour protection has been found to result in higher aburadehd&esity of
epibenthic specigder Hofstedeet al. 2022 with differentforms of scour protection likelgaving varying
effects on faunalLéngkeek et al. 2037Rock (i.e., crushed rock or boulders) is the ntemshmonly used
material forscour protectioms it is strong, stableyrosion resistanand suitable for benthic flora and
fauna settlemer(Glarou et al. 2020 The addition of rocky scour protection has been found to have a
positiveimpact on benthimacrofauna and associated figleciegCoolen et al. 200y providing
threedimensional hargubstrate habitat which is used by marine life to settle, fpeegesheltefter
Hofstede et al. 2032Increasing habitat complexitsertically and horizontallyy using a variation in

rock sizesor by making heaps and bermsy facilitate a greater reef effect by introducing more surface
areafor settlemenbf benthic invertebrates and offering different sized cawvitieghich rock-dwelling
species can shelt@er Hofstede et al. 2022Adding complexitythrough design manipulations is also
possible on concrefgravel aggregatess seen in artificial reef&larou et al. 2020 however, concrete
scour protection used in offshore wind farms such as conoadteesses may take 3 to 12 months to fully
cure following placement, during which time the hard substrate would be toxic to eggs, larvae, and
invertebrates (Lukens and Selberg 2004hile the usef synthetic frond material (i.e., artificial
seaweeds/reefs/frond mats) as scour protedoes not provide adequate surface area and space for
colonization they mimic vegetation and can provide added ecological function when used in combination
with other scour protection materiglsanghamer 2002 Lengkeek et al. (201)7categorized scour
protection materials according tfeeir potentialfor enhancingecologicalfunction.Large structures
providing holes such ancrete with holegrtificial reefs,anddrainage pipemaypromote aggregation
and increase the abundamdarge mobile specigg.g, Atlantic cod) by providing adequate shelter
Materials thamimic natural biogenic substrategch as shell material and biorazn promote the
settlement obivalves and other molluscSmallerscale structuregroviding fine habitat complexity such
as fibermesh enclosed stone bundlisaddition to the previouscour protection material categories,
mayenhanceverallnative biodiversityln generalscour protection aroundind turbine foundations

have the potential tprovide food, shelter, and reproduction grounds for, fishwell as settlement
grounds for bivalvesnacroalgagand other benthic species (Glarou et al. 2020

511411 Direct Effects on EFH and EFH Species
1 Permanentadverse effects on EFH and EFH species resulting from decrease in preferred habitat:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic
1 Longterm, beneficial effects on EFH and EBpkcies resulting from increase in preferred habitat:
0 Sessile Benthic/EpibenthicComplex
0 Mobile Benthic/Epibenthi¢ Complex
0 Pelagic
0 Prey Species Pelagic
5.1.1.41.2 Indirect Effects on EFH and EFH Species

1 Permanentadverseeffects onEFH and EFH species due to potential increased predation risk
associated with aggregation effect:

0 Sessile Benthic/EpibenthicSoft Bottom
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Mobile Benthic/Epibenthi¢ Soft Bottom
Sessile Benthic/EpibenthicComplex
Mobile Benthic/Epibenthié Complex

o O O O

Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.1.4.2 Sediment Suspension/Redeposition

Installation of the scour protection for the WTGs @& would disrupt approximateBi76 acres of
primarily softbottom benthic habitavhen using monopile foundations a@3acres when using piled
jacket foundationdf suctionbucket jackets are usadaximumseabed disturbance wisitcour protection
from up to 85 WTGOSPpositionsusing suctiorbucket jackets and the remaini@gWTG/OSP
positionsusing piled jacketoundationsvould be 598 acre#Methods of installation may include side

stone dumping, fall pipe, or crane placement. Placement of scour protection may temporarily increase
suspended sediments due to resuspension of bottom sediments. These benthic disturbances would
increase turbidityrad suspend sediment in the water colulmpacts orbenthic habitat would occur

locally and temporarily at each of the proposed WTG@8®@&Ilocations because of the predominately
sandy composition of the upper sedimenth@Rroject area. EFHesignated species that would likely

be affectedsediment suspension associated with the installation of scour protection are similar to those
listed in Sectiorb.1.1.1

5.1.1.4.2.1 Direct Effects on EFH and EFH Species

9 Shortterm, localized decrease in quality of EFH resulting from suspended sediments and increased
turbidity:

0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Pelagic
9 Shortterm, localized impacts from sedimentation:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Prey Species Benthic/Epibenthic

5.1.1.4.2.2 Indirect Effects on EFH and EFH Species
9 Shortterm, localizedossof foraging opportunities:
0 Mobile Benthic/Epibenthié Soft Bottom
0 Pelagic
9 Shortterm, localized decrease in quality of EFH in areas adjacent to Project activities:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic
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5.1.2 Interarray and Offshore/Onshore Cable Installation
5.1.2.1 Vessel Activity

During installation of thénterarraycables andECGs, it is anticipated thatneto threecable lay barge
vessels anne to fivecable transport and lay vesselsuld be necessary ftine installation of the
interarraycables anaffshore export cabl€Table2-5). Other vessels involved include anchor handling
tugs, scour protection installation vessels, dredging vesselssupport vesselgessel activity would
occur intermittently during the construction period beginning withrtsillation of theexportcablesin
Q4 of 205 and continuing through the completionaatbleinstallation inQ3 of 2030(Figure 22).

5.1.2.1.1 Habitat Disturbance

The @ble laying vessel will isdynamic positioning and will naequire the use of anchoSome of the

support essels may require anchoring and/or spudding during the installation of the cables, which may
disturb benthic EFH and EFH species associated with that habitat. Vessel anchoring associated with cable
emplacement will occualong approximately 12 to 25 miles (20 to 40 kilometers) of the nearshore ECCs:
through Mount Hope Bay and the Sakonnet River for the Brayton Point ECC, and in portions of the
Falmouth ECC directly eastasdo ut heast of Marthaoés Vineyard and p
(Figure2-13).. Anchored vessels are not expected be used for the interarray cable installation in the Lease
Area SouthCoast Wind 2023The total estimated seabed disturbance resulting from vessel anchoring in
identified ECC anchoring areasigure2-13) is 2.8 acres (1.1 hectares) for the Brayton Point BEE

8.9 acres (3.6 hectares) for the Falmouth E@@hin theidentified anchoringegments of thBrayton

PointECC, impacts from this activity are expected to occur over a variety of habitat complexity types
comprised of78 percent soft bottom habita®.4 percent heterogenous complex habith8percent

complex habitatd).1 percent larggrained complex habitgtand 3 percent anthropogenic material
(SouthCoast Wind 2023\ppendix M.3) Within the identified anchoring segments of the Falmouth ECC,
impacts from this activity are expected to occur over a variety of habitat complexity types comprised of

31 percent soft bottom habitat3percent heterogenous complex habitdfgpercent complex habitats,
and18percent largggrained complex habitaSouthCoast Wind 2023\ppendix M.3).

In addition to mpactsto softbottom habitatand prey specidsom vessel anchoring presented in Section
5.1.1.1.1 habitat disturbance on EFH from anchoring during cable installation are expeateditapact
complex habitats along the export cable radteareas of complex, hard bottom habitat, anchoring
activities could change the composition of benthic habitat by creating furrows of soft bottom habitat
through boulder and cobble substrates. This would permanently modify the distribution of substrates in
the affected area, resulting in lotegrm to permanent effects on benthic habitat composition and benthic
habitat structure. To minimize anchoring impacts and reduce impacts on EFH and EFH species,
SouthCoast Wind has committed to an AMd/avoid anchoring on sensitive habitat during construction
activities (Sectiorb.1). While benthic/epibenthic communities in soft bottom habitat would be
recoverable in the sherérm, benthic/epibenthic communities in complex habitat would be recoverable in
the shorterm to longterm.Anchoring activities could also result in the direct mortality of immobile,
longfin squid egg mops and damage and/or disturb nests guarded by ocesttapbat! to hard

substrates.

51.21.1.1 Direct Effects on EFH and EFH Species

1 Shortterm loss/conversion of EFH (AMM for avoidance of sensitive habitat when anchoring):
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Sessile Benthic/EpibenthicComplex
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0 Mobile Benthic/Epibenthi¢ Complex
0 Pelagic
0 Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

1 Permanent, localized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Sessile Benthic/EpibenthicComplex
0 Prey SpeciesBenthic/Epibenthic
1 Shortterm avoidance of anchoring activities by EFH species:
0 Mobile Epibenthic/Benthit¢ Soft Bottom

0 Mobile Epibenthic/Benthié Complex
0 Pelagic
0 Prey Species Benthic/Epibenthic
0 Prey Species Pelagic
5.1.21.1.2 Indirect Effects on EFH and EFH Species

1 Shortterm loss of benthic prey items:
0 Mobile Benthic/Epibenthié Soft Bottom
0 Mobile Benthic/Epibenthi¢ Complex

5.1.21.2 Sediment Suspension/Redepaosition

In general, vessel activities (i.e., anchoring and/or spudding) associated with cable installation would
cause shottermimpacts orwater quality intermittently throughout Project construction. These benthic
disturbances would increase turbidity and suspend sediment in the water column. The popettisl
onwater quality, and by extension, EFH and E#és$ignated species, such as resuspension of sediments,
would be shorterm and localized. Impacts of sediment suspension on EFH from anchoring dwaing arr
and exportable installation are expected to be similar to impacts that would occur during installation of
the WTG andDSPfoundations, as described in Secttofh.1.1.2

5.1.2.1.3 Underwater Noise (Vessels)

Impacts of vessel noise on EFH from anchoring during array cable installation are expected to be similar
to impactsof vessel noiséhat would occur during installation of the WTG a@@8Pfoundations, as
described in Sectiob.1.1.1

5.1.2.2 Seabed Preparation (Including UXO Removal/Boulder Relocation/Dredging)

Seabed preparation may be required prior to installatiantefarrayand offshore export cables and may
include seabed leveling and removal of surface or subsurface debris such as boulders, lost fishing gear, or
lost anchorsA prelay grapnel rurusing a grapnel plowill be completed along the entire length of each
export cable route (along the anticipated centerline) within the ECCs, and along the entire length of each
interarraycable route within the Lease Area, shortly before cable install&imavation may be required

where debris is buried or partially buridithe specific grapnel equipment has not been deternioed,
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SouthCoasWind will coordinatewith federal and state agenceswell as notify commerciand
recreational fishenen prior to initiation of the prlay grapnel runSeabed preparation would occur
intermittently during the construction period beginning with the stagkpbrt cablenstallation inQ4 of
2026 and continuing through the completionexfport andnterarraycableinstallatiorsin Q3 of 2030
(Figure 22).

Seabedeveling via constant flow excavator or dredging steep featsves as sand waveasa trailing

suction hopper dredger or water injection dredgay be usetb achieve the targetedbleburial depth

Sand wave clearance is not expected in the Brayton Point ECC or in the Lease Area in preparation for
interarray cable installation. Sand wave clearance areas in the Falmouth ECC are expected to potentially
occur within a 0.9 mile (1.4 kilometer)and2.1né ( 3. 4 ki | omet er )Vinsyard,t i on no
and a 2.1 mile (3.4 kilometer) section within the Muskeget ChafRigre2-13). Within the sandwave

clearance segments of the Falmouth ECC, impacts from this activity are expected to occur over a variety

of habitat complexity types comprisedH percent soft bottom habita33 percent complex habitats,

andl12 percent larggrained complex habitatS¢uthCoast Wind 2023\ppendix M.3).

A boulder relocation plan is currently in development, but anticipated boulder clearance areas have been
outlined SouthCoast Wind 2023ppendix M.3). These areas are defined@feet(15 metersin width

for each cable installatiom areas wherthe use o boulder clearance plognecessarythe plow is

pulled along the seabed and scrapes the seabed surface pushing boulders out of the cable corridor,
flattening sand ripples in the procekslow-density boulder fields, an orange peel grabber may be

utilized for boulder relocatiominimizing impacts to sensitive and slow to recover habitats utilized by
hardbottom associated EFH speciébe boulder grab will be used to the extent possible, and the use of
the 49foot-wide (15 meters) boulder plow will be minimizdfithe use of boulder plow is necessary, the
plow may be ballasted to only clear boulders and avoid the creation of a deep depression in the seabed.
However, as bulders constitute complex benthic habitagulder relocation could potentially alter the
composition of both the original and relocated habitat. Boulder relocation may result in effectively
permanent alteration of benthic habitat where boulders are displaced into soft bottom habitat, or where
boulders are removed exposing soft bottom habitats.

Boulder relocation is natxpected to be needed along the interarray cable routes within the Lease Area.
Along the Falmouth ECC, boulder clearance is anticipated to potentially occur sétiiments of the
ECCspanninga total of14.9miles @4 kilometer$ (Figure2-13; INSPIRE 2022 Boulder clearance

areas for the Falmouth ECC are not expectdddrralwaters and only withilMassachusett&ate

waters. A 9.9mile (15.9kilometer)boulderclearance area occurs as the Falmouth ECC goes between
Mart hads Vi ney.8enthichabitad wablanalyzad i khe Muskeget Channel regighin
an8.2-mile (13.2kilometer)section of the Falmouth ECC thatressisted ofhe complex habitats of

Coarse Sedimentél, 091 acres), Coar&ediments with Boulder Field22 aces),and Glacial Moraine A
(1,008 acres; INSPIRE 2022 dditionally, a 5mile (8.%kilometer) boulder clearance area is expected as
the Falmouth ECC crosses the Gravel Pavement and Glacial Moraine A in Nantucket Sound and
approaches landfalllhere is also a small area of Sand with SAV (0.06 acres) on the western edge of the
Falmouth ECC approximatelyOm6i | es (1 kil ometer) from the sout he:
(Table3-5; INSPIRE 2022)Within the mulder relocatiorsegments of the Falmouth EC@pacts from

this activity are expected to occur ovewnariety of habitatomplexitytypescompriseddf 23 percentsoft

bottom habitats, 3 percent heterogenous complex habitapercentomplex habitas, and29 percent
large-grained complex habitatSouthCoast Wind 202Z\ppendix M.3) In the Falmouth ECC, up to 498
acres (202 hectares) may be temporarily impacted by boulder removal. Potential habitats impacted
include 144 acres (58 hectares) of laggained complex habitat, 220 acres (89 hectares) of complex
habitat, 17 acres (7 heota) of heterogenous habitat, and 117 acreté€dlares) of soft bottom habitat.

Along the Brayton Point ECC, boulder clearamscanticipatedo potentiallyoccurwithin segments of the
ECCspanninga total 0f31.3 miles (50.4 kilometeygFigure2-13; INSPIRE 2022. Five sggmentsover
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23.1 miles (37.1 kilometers) withfiederalwaters are mostly comprised of Sand with Boulder Fields,

with some small sections of Glacial Moraine A. As the Brayton Point ECC cross&hinde Island
statewaters, the boulder clearance area continues through some dispersed Boulder Fields for another 6.4
miles (10.3 kilometers) before ending at the mouth of the Sakonnet River as it enters the estuarine waters
of Narragansett Bay. In the southernmost area afritlblope Bay there is a tfile (3.0 kilometer)

section of anticipated boulder clearance within Mud to Muddy $&8ttell/Crepidula Substrate with

scattered boulders and debk¢ithin the boulder relocation segments of Brayton PoinECC, impacts

from this activity are expected to occur over a variety of hatitawplexitytypes comprised of9 percent

soft bottom habitat§ percent heterogenous complex habithBypercent complex habitat3 percent
large-grained complex habitagtand 0.3 percent anthropogematerial(SouthCoast Wind 2023

Appendix M.3) In the Brayton Point ECC, up to 1,135 acres (459 hectares) may be temporarily impacted
by boulder removal. Habitat types potentially impacted include 4 acres (1.4 hectares) of anthropogenic
habitat, 31 acres (13 hectares) of large grained complex habifeacres (61 hectares) of complex

habitat, 56 acres (23 hectares) of heterogeneous complex habitat, and 894 acres (362 hectares) of soft
bottom habitat.

5.1.2.2.1 Habitat Alteration

SouthCoasWind has estimated that seabed preparation prior to cable installation would result-in short
term disturbances to benthic habitat occur over an estimated area &9gctesfor interarraycables

within the Lease Areaup to690acres within thé&almouthECC, and up tdL30 acres within the Brayton
Point ECC(SouthCoast Wind 2023Seabed preparation insbearea would beexpected to disturb both
softbottom and complex benthic habgatddditionally, boulder fields are present along the Falmouth
ECCincludingportions of theMuskeget Channelndin the BraytonPoint ECCwhich includessections

of the Saknnet River and Mount Hope Baylediunt and lowdensity boulder fields in larggrained
complexhabitats are important EFH for several managed species, including Atlantic cod (adults and
spawning adults), longfin squid (i.e., benthic squid mops), ocean pout (all life stages), winter flounder
(adults), and monkfish (adults and juveniles). Damage daovsmedium and lowdensity boulder fields,

as well as associated biogenic features and attached, habitat forming organisms that provide shelter,
attachment surfaces, and prey resources for the aforementioned EFH species would incur direct, long
term impats from anchors, anchor chains, and spuds as these habitats generally take several years to
decades to fully recover (Auster and Langton 1¥38lie et al. 2005Tamsett et al. 20)0Boulder
relocation would potentially alter the compaosition of both the original and relocated habitat. Over time,
the relocated boulders would be recolonized, contributing to the habitat function provided by existing
complex benthic habitat of relocatedulbaers.

Sandwaves and biogenic depressions are a component of juvenile and adult EFH used by red and silver
hake. Seabed preparati@ire., sandwave clearancby dredging)and cable installation would flatten
depressions and ripples and meiggples, and damage structure provided by habitat forming organisms,
such as amphipod tubes. Amphipods are important prey for several soft bottom EFH species and life
stages includinged hake (juveniles), winter flounderoungof-year, juveniles, and adults), and winter

skates (juveniles and adults), @mpacts orthese biogenic features could result in limited prey

availability for these species and refuge from predators. Theseroenndiifects would reduce habitat
suitability within the cable installation footprint for EFH species that associate with soft bottom habitat.
Sand wave clearance is anticipated to occsagmentsof the Falmouth EC@ithin the Muskeget
Channelanchor t heast of (HigureR-I3aSasdwavds are natrallg dynamic features in

soft bottom benthic habitats. As such, these habitat features are expected to recover rapidly from seabed
preparation impacts, within 18 to 24 months following initial disturbance through natural sediment
transport pocesses and recolonization by habitaitning organisms from adjacent habitats. This

conclusion is supported by knowledge of regional sediment transport patterns (Butman and Moody 1983;
Dalyander et al. 2(), observed recovery rates from seabed disturbance at the Béackysland
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Windfarm(HDR 2020), and recovery rates from similar bed disturbance impacts observed in other
regions (de Marignac et al. 2009; Dernie et al. 2003; Desprez 2000).

Long-term to permanent impacts of artificial structures associated with the Project, as well as affected
species are discussed in Sectioh.3.1

The areas affectdnly seabed preparation would be rendered temporarily unsuitable for EFH species
associated with complex, heterogenous complex, and soft bottom benthic habitats during one or more life
stages. Array cables, interconnection cables, and offshore export caddlatiostwould therefore result

in a shortterm adverse effect on EFH lasting through surface preparation activities and installation but
would be expected to recover shortly after installation.

5.1.2.21.1 Direct Effects on EFH and EFH Species

9 Shorttermlosdconversion of EFH:

Sessile Benthic/EpibenthicSoft Bottom

Mobile Benthic/Epibenthi¢ Soft Bottom

Sessile Benthic/EpibenthicComplex

Mobile Benthic/Epibenthié Complex

Pelagic

Prey Species Benthic/Epibenthic

Prey Species Pelagic

Juvenile Atlantic Cod HAPC

Southern New England HAPC

O O O 0O 0O O o o o

5.1.2.21.2 Indirect Effects on EFH and EFH Species
9 Shorttermlossof benthic prey items:

0 Mobile Benthic/Epibenthié Soft Bottom

0 Mobile Benthic/Epibenthi¢ Complex

5.1.2.2.2 Sediment Suspension/Redepaosition

Sediment suspensipimcrease in water column turbidignd redeposition will occur as a result of seabed
preparation activitiesAs previously disassed in Sectioh.1.1.1.2 sessile benthic/epibenthic EFH

species have a range of susceptibility to sediment suspension, turbidity, and sedimentation based on life
stage, mobility, and feeding mechanisms. Increases in sediment suspension and deposition may cause
shortterm adverse ipacts on EFH resulting from a decrease in habitat quality for benthic species and
life stages, with small sessile or skamoving benthic EFH species and life stages experiencing greater
impacts from deposition than larger, mobile species or life st&gdsnentredeposition would be

minimal and close in vicinity to the trench centerline, minimizingacts ordemersal fish eggs.

Sediment deposition thickness from cable emplacement would generally fall below 0.2 inch (5
millimeters) within 79 feet (24 metex of the trench centerlin&¢uthCoast Wind 2023\ppendix F1).
Directimpacts orforaging habitat are expected to be localized to the width of the trench antkesimort

as benthic organisms would recolonize the area.
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5.1.2.2.2.1 Direct Effects on EFH and EFH Species
1 Shortterm decrease in quality of EFH resulting from suspended sediments and increased turbidity:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Pelagic
1 Shortterm, local impacts resulting from sedimentation:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Prey Species Benthic
0 Juvenile Atlantic Cod HAPC
0 Southern New England HAPC

5.1.2.2.2.2 Indirect Effects on EFH and EFH Species
1 Shorttermlossof foraging opportunities:
0 Mobile Benthic/Epibenthié Soft Bottom
0 Pelagic
1 Shortterm decrease in quality of EFH in areas adjacent to Project activities:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Prey Species Benthic/Epibenthic

5.1.2.2.3 Entrainment

Some types of seabed preparation equipriettisehydraulicsystemge.g.,constant flow excavatpr

trailing suction hopper dredgémndmay be used for seabed leveling or sand wave clearance in segments
of the Falmouth ECC north of Mart hmakewat&fi neyar d an
withdrawals, which can entrain planktonic larvae of benthic fauna (e.qg., larval polychaetes, mollusks,
crustaceansynd fish Hydraulic dredging methodsose a high risk of entrainment to benthic or

epibenthic eggs, larvaandjuvenilefish through the direct uptake of organisms by the suction field
generated at the draghead during dredging operdiRaise et al. 1998). While potential for entrainment

may be high, overall mortality rates of entrained fish may be lower depending on the scale of the dredging
operation and type of hydraulic dredger (Wenger et al. 2017). The mortality rate of esighrine f

entrained by hydraulic dredging activities in Grays Harbor, Washington was found to be 38 percent when
a suction hopper dredgesms usedArmstrong et al. 1982Because of the limited volume of water

withdrawn, BOEM does not expect populatienel impacts on any given speci@dis isbecause the

rate of egg and larval survival to adulthood for many species is naturally very low (MMp 2009

5.1.2.2.3.1 Direct Effects on EFH and EFH Species

1 Lossof EFH and EFH species due to water intake for eggs, larvae, and small juveniles:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Mobile Benthic/Epibenthié Soft Bottom
0 Pelagic
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0 Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.2.2.3.2 Indirect Effects on EFH and EFH Species

1 Lossof food sources for planktivorous species, including filesding invertebrates:
Sessile Benthic/EpibenthicSoft Bottom

Sessile Benthic/EpibenthicComplex

Pelagic

o O O O

Prey Species Benthic/Epibenthic
0 Prey Species Pelagic

5.1.2.2.4 Underwater Noise (Vessels)

The impacton EFH and EFH speciggssulting fromunderwater soungenerated byessels associated
with seabed preparation would be similar to those impacts analyzed in Settibt

5.1.2.3 Trenching/Cable Installation
5.1.2.3.1 Habitat Loss/Conversion

The maximum total installeithterarray cable length 497 miles (80 kilometer). Interaray cable

installation will be completed via g, wherever pssble, with alternative methods that include surface
lay, trenching, and plowing. Direthpacts orEFH due to habitat disturbance are expected along the
entire length of thinterarraycable within the 9.7 foot (6 meter)wide surface impact along each cable
corridor (SouthCoast Wind 2023Bothjetting (e.g., vertical injectojetting ROV/sled)and mechanical

(e.g., plowing, trenching)able installation methodsgould produce similar crushing and burial effects,
benthic habitat disturbance, and suspended sediment inp&dEs! and associated speciddditionally,

the water intakérom jetting methodsvould cause entrainment impacts on pelagic eggs and larvae,
whereas the mechaniaakthodsvould not.An estimatedL, 186 acres of shosterm benthic disturbance

in softbottom habitats anticipated during thiaterarraycable installation process the Lease Ara
(SouthCoast Wind 2023lt is anticipated that pelagic species and motile life stages will avoid
construction activities based on typical installation speeds, and direct impacts are not anticipated. Direct
impacts orforaging habitat are expected to be localized to the width of the trench anteshoats

benthic organisms would recolonize the area. Indirepaicts orEFH could occur as a result of sediment
suspension, temporarily decreasing foraging success due to increased turbidity. It would tee gxgtec
normal foraging behavior would resume following completion of installation and settlement of suspended
sediments. Sediment suspension impacts are discussed Wittlierthis section

TheBrayton Pointand FalmouthiECCs will be placed by the same methods descriivediouslyfor

array cables, depending on site conditions. The maximum totalaabigor length is124miles 00
kilometes) for theBrayton PoinECCand87 miles (L40kilometers) for theFalmouthECC. Direct

impacts orEFH due to habitat disturbance are expected along the entire length of each corridor within the
19.7foot (6 mete)) wide surface impact along each cable corr@wuthCoast Wind 2023Cable

installation is expected to cause skertm benthic disturbance over an estimated ar@d »acresper

cable bundldor theBrayton PoinECCand186acresper cabldor the FalmouthECC. During cable
emplacement ithe Brayton Point ECC, impacts from this activity expected to occur over a variety of
habitat complexity types comprised of 79 percent soft bottom habitats, 5 percent heterogenous complex
habitats, 13 percent complex habitats, 3 percentdgrgieed complex habitats, and 0.3 percent
anthropogenic matetfiéSouthCoast Wind 2023 ppendix M.3) Within the Falmouth ECC, impacts
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from cable emplacement are expected to occur over a variety of habitat complexity types compdsed of
percent soft bottom habitatspercent heterogenous complex habitaégyercent complex habitats, and 9
percent larggrained complex habitatS¢uthCoast Wind 2022 ppendix M.3)Under Alternative C, the
EFH within the Sakonnet River would be avoided by rerouting the cable corridor to have more of an
onshore component on Aquidneck Island or Little Compton and reduce the length of the Brayton Point
offshore ECC by either 9 or 12 rad(14.5 or19.3 kilometers)

Installation of theénterarraycable andeCGCs could resulin direct impacts such as crushing and burial of
slow-moving or sessile organisms and life stages. Direct mortality of benthic life stages and sessile
organisms could also result from fluidizing the sediments along the cable corridors during cable burial.
Theeffects of crushing and burial impacts on EFH resulting from cable installation will vary depending
on how benthic andemersahabitats exposed to these impacts are used bydesSkgnated species.

Benthic and epibenthic life stages will be the primagugs affected, with secondary effects on EFH
designated species and life stages that prey upon benthic and epibenthic organisms. Mobile organisms
such as juvenile and adult finfish may be temporarily displaced by cable installation but will be able to
avoid direct impacts related to these activities.

The seao-shore transition will occur where the onshore and offshore segments of the export cable meet.
In the Brayton Point ECGour HDD exit pits are anticipatéd each landfall locatiofSouthCoast Wind
2023 Appendix M.3) For the HDD exit pits and support area south of Aquidneck IgRogds Lane
and Park Avenueh total seafloor impact afp to0.46 acres is anticipateshly to occur over sofbottom
habitats North of Aquidneck Island, the HDD exit pits and support atdhe RIDEM/Aquidneck Land
Trust landfall optiorand the Mount Hope Bridge landfall optiaal likely impact up to 031and 0.16
acres of seaflogrespectivelywith both locationgonsisting ofpredominantlycomplex habitatslue to
the presence d@repidulasubstrateAt theRoger Williams University landfall option alsorth of
Aquidneck Island, a potential impact of up to 0.33 acres is expected over habitats made-pgroé0
complex and 3@ercent soft bottomSouthCoastWVind 2023 Appendix M.3) At the Brayton Point
landfalllocation,a seafloor impact of upt027 acres is anticipated over 100 percent anthropogenic
material(dredged material deposit) at the Taunton River landing option while 0.24 acres/ujtsmt
habitat would be impacted at the Lee River landfall opfan all landfall options tathe Falmouth
landfall location(Central Park, Shore St., Worcestate.), up t00.4 acreof seafloor impacin soft
bottom habitats is expected from HRitivities(SouthCoast Wind 202Z\ppendix M.3) Cofferdam
installation, dredging and sidecast, and vessel anchoring at the &eare transitioscouldalsoresult in
crushing and burial effects.

In addition to crushing and bat impacts,installation methodologiesouldreshapéenthicstructures

and habitat depenéhg on the cable installation methaded Jeting methodswhich would flatten
depressionandsand wavescould temporarily reduckenthichabitat suitabilityfor juvenile and adult red
and silver hake within the cahbiestallationfootprint. Prey organisms that use these habitats would also
be displaced, potentially affecting habitat suitability for EFH spebiesontrastmechanical trenching
may create shoterm depressions that wowddrve the same habitat functiand potentially leave little
impacton juvenile and adult red and silver hakewever, it s difficult to quantify features like sand
depressions anshndwaves because tbehabitat are dynamic and shapbg sediment transport
processedNatural recovery from anthropogenic disturbance is likely to occur within several months of
thedisturbance, depending on timing relative to winter storm events.

The invasive tunicatBidemnum vexillunhas been expanding its presence in New England waters.
Benthic monitoring at the Block Island Wind Farm has shown that this species is part of a diverse faunal
community on morainal deposits and is an early colonizer along the edges of anchor scarsixefi i

sandy gravel with cobbles and boulders (Guarinello and Carey.2Z82@ies have shown that activities

that cause fragmentation Bf vexillumcolonies can facilitate its distribution (Lengyel et al. 20@8rris

and Carman 20)2It is important to minimize or eliminate activities that return fragmented colonies of
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D. vexillumto the water column, to reduce the spread of this invasive species (Morris and Carman 2012
The effects of cable installation within hard bottom habitat wBeneexillumis present could fragment

the invasive colonies. Alsthe addition of new hard substrate from scour protection may provide suitable
habitat and a potential for this invasive species to expand its geographicTiaisgehould be less of a
concern in the Sakonnet River, with the only rocky substrate consisting of ixedsravel in Muddy

Sand to Sand (7%) and Anthropogenic Rock Rubble (0T28be3-7).

HAPC for juvenileAtlantic cod anduvenileand adult summer flounder is likely to be temporarily

affected by cable installation activitiekivenileAtlantic cod HAPC would be crossed by both the

Brayton Point ECC and Falmouth E@E the cable routes approach landfdtl. SAV or macroalgal

habitats were observed in the benthic surveys of the Brayton Point ECC, but macroalgae was observed at
seven nearshore benthic sampling stations along the Falmouth ECC. Eelgrass was also observed at the
Falmouth landin@rea Any impacts on macroalgae or aquatic vegetation would constitute an adverse
effect on HAPC for summer flounde8ummer floundeand Atlanticcodare expected to be able to

recolonize most areas once construction is comphatgacts orHAPC would be minimized by the use of
trenchless technologies such as HDD, as practicable, which can be used to install the cable beneath
overlying sediments and SAV without direct physical disturbamegacts orHAPC would be shofterm

and limited to the duration of construction.

5.1.23.1.1 Direct Effects on EFH and EFH Species
9 Shorttermlosdconversion of EFH:

Sessile Benthic/EpibenthicSoft Bottom

Mobile Benthic/Epibenthi¢ Soft Bottom

Sessile Benthic/EpibenthicComplex

Pelagic

Prey Species Benthic/Epibenthic

Prey Species Pelagic

SummerFlounder HAPC

JuvenileAtlantic Cod HAPC

O O O O 0o o o o

1 Permanent, localized crushing and burial of EFH species:
0 Sessile Benthic/EpibenthicSoft Bottom
0 Sessile Benthic/EpibenthicComplex
0 Preyi Benthic/Epibenthic

5.1.2.3.1.2 Indirect Effects on EFH and EFH Species
1 Shorttermlossof benthic prey items:

0 Mobile Benthic/Epibenthié Soft Bottom

0 Mobile Benthic/Epibenthié Complex

5.1.2.3.2 Sediment Suspension and Redeposition

Cable installation activities would generate localized plumes of suspended sediments within the
immediate proximity of the trench excavation and reburial. As described in Sedtiarl, egg and larval
life stages are highly sensitive to sediment deposition, with certain species (e.g., winter flounder)
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experiencing mortality at burial depths of less than 0.1 inchil{@netes) (Michel et al. 2013 Demersal

eggs such as those of the longfin sguede known to have high rates of egg mortality if egg masses are
exposed to abrasion or buriabking them highly susptible to impacts from sedimemdeposition
thoughimpactsmay vary based on seasartime of yeaBOEM 2023 Appendix D. Modeling of

sediment deposition associated with cable emplacement for the Proposeddsinbthat the

redeposition of the sediment occurs relatively locally. Most of the released mass settles out quickly and is
not transported for long by the currentsible® emplacement would generally result in sediment

deposition ofgreater tha®.2inch G milli meterg within 79fed (24 meter$ of the trench centerline

although such thicknesses can be locally observed up to 590 feet (180 meters) from the cable route
(SouthCoast Wind 2023 ppendixF1). A thicker layer of deposits over a smaller area tends to be

observed in the vicinity of deeper sections of the export cabtes and in the vicinity of the interarray

cables, which is the consequence of the lower currents present in these areas resulting in less transport of
sediment away from the cable installation sRedimenplumemodeling(SouthCoast Wind 2023

Appendix F1)showed that a deposition thicknes€9df inch (5 millimetersand associated impacts

would occur over an area of 3&lacresiuring installation of interarray cablasthe Lease Argaand

1137 acres 158.1 acresand 279.2 acreis the Nantucket Sound (KP 0 to KP 20), Muskeget Channel

(KP 20 to KP 45)Figure5-1), and southern export cablaute (KP 45 to KP 88) portions of the

Falmouth ECCrespectively, during export cable installati®&ediment transport modeling in the Brayton
Point ECC SouthCoast Wind 2023 ppendix F3)Xetermined that a deposition thicknes® & inch b
millimeters) was likely to occur over a 29.6 aarea in Mount Hope Bay (K@to KP 10), 86.5 acre

area in the Sakaet River (KP 15 to KP 34p200.2 acre area offshore of the Sakonnet RiEr34 to
KP78),anca 200. 2 acre ar ea o f(KPs78to KRA52pimmetlaety foloaiigs Vi ney
installation, indirect impacts from suspended sediments could potentially cause mortality to demersal fish
eggs due to burial and reddclkatching success (Berry et al. 2PD1ditial sediment transport modeling

for cable installations along the Falmouth ECC central route showed a sediment deposition thickness of
0.2 millimeters extending up to 721 meters from the cable centerline for the cable segment to the east of
Martha's Viheyard(Figure5-1). Based on these results SAV beds east of Martha's Vineyard are unlikely

to be affected by sediment deposition.

Juvenile fish are expected to be able to avoid burial effects from sediment deposition and would primarily
respond to elevatadtal suspended sedimeiiiSg concentrations in the water column. Modeling of
suspended sediments associated with the Proposed Action, estimated that maximum TSS concentrations
would generally range from 100 to 300lligramsper literwithin 420feet (L28 meters) of theable

trenchand extend to a maximum of 1,214 f€&t0 metersfrom the cable corridor centerlinedfecing

a cumulative area of 4,569rasfor the entirety of the offshore export cable corridors and interarray cable
routes(SouthCoast Wind 2023 ppendix F1) Concentrations of this magnitude and duration are

typically associated with behavioral avoidance and sublethal physiological effects on juvenile marine and
estuarine fishes (Michel et al. 2QMilber and Clarke 2001

Adult fish are expected to be able to avoid burial effects from sediment deposition and would primarily
respond to elevated TSS concentrations in the water column-t8froréxposure to TSS concentrations
exceeding 1,00filligrams per litethas been associated with sublethal and behavioral avoidance effects

on adult marine and estuarine fishes, while concentrations of less thamlk§l@ms per literare more

commonly associated with behavioral avoidance (Michel et al.;201Ber and Clarke 2001 Modeling

of suspended sediments associated with the Proposed Action estimated that maximum TSS concentrations
from cable emplacement would generally excg@g@imilligrams per liteiwithin 226feet €9 meters) of

thecable trencltemporarily expasg adult fish to sediment suspension effects ahirarea.

Cable installation would expose adult bivalves to sublethal effects of suspended sediments at TSS
concentrations of 1,00@illigrams per literor higher (Wilber and Clarke 20pIFurther, sediment
deposition depths between 0.4 and 1.2 inches (10 andIBaterg could result in sublethal to lethal
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effects on juvenile and adult bivalves. Modeling of suspended sediments associated with the Proposed
Action estimated that maximum TSS concentrations from cable emplacement omil|@d8ms per

liter would occur as far owts112feet 34 meters) from theabletrenchand that sediment depths@#
inches(10 nilli meterg would generally occur withi@23 feet 68 meters) of the trenctsputhCoast

Wind 2023 AppendixF1), temporarily expasg bivalves to sediment suspensimd depositiorffects

within this area.

During cable installatiomwithin the estuarine environmenttbie Brayton Point ECGuspended sediment
concentration®ver 100milligrams per litercovereda larger area in Mount Hope B#yan in the

Sakonnet River§outhCoast Win@023, AppendixF3; Figure5-2 andFigure5-3). Based on time
integratedsediment transporhodeling simulation$or cable installatiorenching concentrationsn the

lowest range of 1illigrams per litermaylast for several hours after resuspensiamije water column
corcentrations oRO0Omilligrams per literor more are not expectedlést longer tha2 hours.The

highest modeled concentrationis500milligrams per litetwere expected to only exist f80 minutesto 1

hour SouthCoast Wind 2023ppendix F3)At any given location the high concentrations diminish

rapidly and the low concentrations diminish to background in only a few hicheultimate fatef the
resuspended sediments is to resettle onto the seabed. Depending on the amount and type of sediments
resuspended and the local current regime they can settle close to or far from the resuspension point. These
factors also affect the sedimentatiomptte i.e, how thick a layer the deposited sediments can create. As
with the water column concentratigtise farther the sediments are transported the more area they cover
when settling, but at a lower thickness than if the entire mass settles neautipension point.

The modelpredicted deposition thickness and setdedimentoverage areassociated with export
cable installation operations in Mount Hope Bay and the SakonnetdRioeeda clear line of deposition
that followedthe ECCroutewith majority ofresuspendededimenguickly settlingback to the seabed
(SouthCoast Wind 2023 ppendix F3fFigure5-4 andFigure5-5), with the exception of the entrance to
Mount Hope Bay wherstrong currentghatrun in and out of the bay perpendicular to the ECC
resuspended sediment for longer duratidime highest deposition thicknessessaontained primarily
within a65-foot (20-mete) corridor around the ECC centerline 0.04inch (1-millimeter) deposition
thicknessxtended to a maximum 406 feet(124 metersand 528eet(161 nmeters) while the 002-inch
(0.5-milli meter)deposition thicknessxtended to 87tet(267 netews) and663 feet 202 neters) in

Mount Hope Bay and the Sakonmver, respectively. Thinner depositan befound atgreaer distances
for silt and clay particles that have low fall velocities and therefore experience greater travel distances.
Depositions exceedin@4 inches1 milli mete)) coveeda maximum area df43 acres§8 hectareyin

the SakonneRiverand104 acres42 hectarelin Mount Hope Bay.
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Figure 5-1. Map of deposition thickness associated with the offshore export cable installation for
the Falmouth ECC, KP 20 to KP 45.
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Source: COP Appendix F3, Figure 4-3; SouthCoast Wind 2023

Figure 5-2. Map of maximum sediment concentration in the Mount Hope Bay portion of the
Brayton Point ECC, KP0 to KP10
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