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ABSTRACT

This Environmental Impact Statement (EIS) assesses the reasonably foreseeable impacts on physical,
biological, socioeconomic, and cultural resources that could result from the construction and installation,
operations and maintenance, and conceptual decommissioning of the New England Wind Project
(Project) proposed by Park City Wind, LLC (Park City Wind), in its Construction and Operations Plan
(COP). The proposed Project described in the COP and this Final EIS would be at least 2,036 megawatts
in scale (and up to 2,600 megawatts) approximately 20 miles from the southwest corner of Martha’s
Vineyard and approximately 24 miles from Nantucket at its closest point, within the area of Renewable
Energy Lease Number OCS-A 0534 (Lease Area). The proposed Project would serve demand for
renewable energy in one or more New England states. This Final EIS was prepared in accordance with
the requirements of the National Environmental Policy Act (42 U.S. Code 4321-4370f) and implementing
regulations of the Council on Environmental Quality and the Department of the Interior. This Final EIS will
inform the Bureau of Ocean Energy Management’s decision on whether to approve, approve with
modifications, or disapprove the proposed Project's COP. Publication of the Draft EIS initiated a 60-day
public comment period, after which all the comments received were assessed and considered by the
Bureau of Ocean Energy Management in the preparation for this Final EIS. Comments on the Draft EIS
can be found in Appendix O.



Additional copies of this Final EIS may be obtained by writing the Bureau of Ocean Energy Management,
Attn: Lindy Nelson (address above); by telephone at (571) 789-6485; or by downloading from the BOEM
website at https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-
wind-south.
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Executive Summary

ES.1 Introduction

This Final Environmental Impact Statement (EIS) assesses the reasonably foreseeable impacts on
physical, biological, socioeconomic, and cultural resources that could result from the construction and
installation (construction), operations and maintenance (operations), and conceptual decommissioning
(decommissioning) of a commercial-scale offshore wind energy facility and transmission cable to shore
known as the New England Wind Project (Project) proposed by Park City Wind, LLC (Park City Wind,
the applicant). The proposed Project consists of two phases: Phase 1, which is also known as the Park
City Wind Project, and Phase 2, which is also known as the Commonwealth Wind Project. The proposed
Project described in the applicant’s Construction and Operations Plan (COP) and this Final EIS would
occupy all of the Bureau of Ocean Energy Management’s (BOEM) Renewable Energy Lease Number
(Lease Area) OCS-A 0534 and potentially a portion of the area covered by Lease Area OCS-A 0501
(Southern Wind Development Area [SWDA]).'

BOEM has prepared the Final EIS under the National Environmental Policy Act (NEPA) (U.S. Code,
Title 42, Sections 4321-4370f [42 USC §§ 4321-4370f]). This Final EIS informs BOEM’s decision

on whether to approve, approve with modifications, or disapprove the proposed Project’s COP.
Cooperating agencies may rely on this Final EIS to support their decision-making. In conjunction with
submitting its COP, Park City Wind applied to the National Marine Fisheries Service (NMFS) for an
Incidental Take Authorization under the Marine Mammal Protection Act (MMPA) of 1972, as amended
(16 USC § 1361 et seq.), for incidental take of marine mammals during proposed Project construction.
NMEFS needs to render a decision regarding the request for authorization due to NMFS’ responsibilities
under the MMPA (16 USC § 1371 (a)(5)(A) and its implementing regulations. NMFS intends to adopt the
Final EIS if, after independent review and analysis, NMFS determines the Final EIS to be sufficient to
support the authorization. The U.S. Army Corps of Engineers (USACE) similarly intends to adopt the
Final EIS to meet its responsibilities under Section 404 of the Clean Water Act (CWA) and Section 10 of
the Rivers and Harbors Act of 1899 (RHA).

ES.2 Purpose of and Need for the Proposed Action

Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, issued January 27, 2021, states
that it is the policy of the United States “to organize and deploy the full capacity of its agencies to combat
the climate crisis to implement a Government-wide approach that reduces climate pollution in every
sector of the economy; increases resilience to the impacts of climate change; protects public health;
conserves our lands, waters, and biodiversity; delivers environmental justice; and spurs well-paying union
jobs and economic growth, especially through innovation, commercialization, and deployment of clean
energy technologies and infrastructure.”

Through a competitive leasing process under the Code of Federal Regulations, Title 30,

Section 585.211 (30 CFR § 585.211), BOEM awarded Lease Area OCS-A 0501 to Vineyard Wind 1,
LLC. On December 14, 2021, BOEM approved Vineyard Wind 1, LLC’s assignment of 101,590 acres to
the applicant, which were designated as Lease Area OCS-A 0534. Vineyard Wind 1, LLC retained, as
Lease OCS-A 0501, the remaining 65,296 acres (Figure ES-1).

! The developer of the Vineyard Wind 1 Project (Vineyard Wind 1, LLC) would assign spare or extra positions in
the southwestern portion of OCS-A 0501 to Park City Wind for the New England Wind Project if those positions are
not developed as part of the Vineyard Wind 1 Project.

ES-1
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Under the terms of the lease, the applicant has the exclusive right to submit a COP for activities within the
lease area,” and it has submitted a COP to BOEM proposing the construction, operations, and
decommissioning of an offshore wind energy facility in the lease area in accordance with BOEM’s COP
regulations under 30 CFR §§ 585.626, et seq. (Figures ES-2 through ES-7).

Based on BOEM’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize
renewable energy activities on the Outer Continental Shelf (OCS) and Executive Order 14008 (shared
goals of the Departments of Interior, Energy, and Commerce to deploy 30 gigawatts [GW] of offshore
wind energy capacity in the United States by 2030 while protecting biodiversity and promoting ocean
co-use [The White House 2021]) and in consideration of the goals of the applicant, the purpose of
BOEM’s action is to determine whether to approve, approve with modifications, or disapprove the COP.
BOEM will make this determination after weighing the factors in Subsection 8(p)(4) of the OCSLA that
are applicable to plan decisions and in consideration of the above goals. BOEM’s action is needed to
fulfill its duties under the lease, which require BOEM to make a decision on the lessee’s plans to
construct and operate a commercial-scale offshore wind energy facility within the lease area (the
Proposed Action).

In addition, NMFS received a request for authorization (in the form of a Letter of Authorization) under
the MMPA to take marine mammals incidental to construction activities related to the proposed Project.
NMFS’ issuance of an MMPA Incidental Take Authorization would be a major federal action connected
to BOEM’s action (40 CFR § 1501.9(e)(1)). The purpose of the NMFS action—which is a direct outcome
of the applicant's request for authorization to take marine mammals incidental to specified activities
associated with the proposed Project (e.g., pile driving)—is to evaluate the applicant’s request pursuant to
specific requirements of the MMPA and its implementing regulations administered by NMFS,
considering impacts of the applicant’s activities on relevant resources, and, if appropriate, issue the permit
or authorization. NMFS needs to render a decision regarding the request for authorization due to NMFS’
responsibilities under the MMPA (16 USC § 1371(a)(5)(A)) and its implementing regulations. [f NMFS
makes the findings necessary to issue the requested authorization, NMFS intends to adopt, after
independent review, BOEM’s Final EIS to support that decision and fulfill its NEPA requirements.

The USACE New England District anticipates requests for authorization of a permit action to be
undertaken through authority delegated to the District Engineer by 33 CFR § 325.8, pursuant to

Section 10 of the RHA (33 USC § 403) and Section 404 of the CWA (33 USC § 1344). USACE considers
issuance of permits under these two delegated authorities a major federal action connected to BOEM’s
action (40 CFR § 1501.9(e)(1)). The need for the Project as provided by the applicant in the COP and
reviewed by USACE for NEPA purposes is to provide a commercially viable offshore wind energy
project within the lease area. The basic Project purpose, as determined by USACE for Section 404(b)(1)
guidelines evaluation, is offshore wind energy generation. The overall Project purpose for Section
404(b)(1) guidelines evaluation, as determined by USACE, is the construction and operations of a
commercial-scale offshore wind energy project for renewable energy generation and distribution to the
New England energy grids. USACE intends to adopt BOEM’s Final EIS to support its decision on any
permits and permissions requested under Section 10 of the RHA and Section 404 of the CWA. USACE
would adopt the EIS under 40 CFR § 1506.3 if, after its independent review of the document, it concludes
that the EIS satisfies USACE’s comments and recommendations. Based on its participation as a
cooperating agency and its consideration of the Final EIS, USACE would issue a Record of Decision
(ROD) to formally document its decision on the Proposed Action.

2 A small portion of the area covered by Lease Area OCS-A 0501 not used for development of the Vineyard Wind 1
Project (Vineyard Wind 1) may also be assigned to the applicant and developed as part of the proposed Project
(i.e., the New England Wind Project).
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ES.3 Public Involvement

On June 30, 2021, BOEM issued a Notice of Intent (NOI) to prepare an EIS, initiating a 30-day public
scoping period from March 30 to April 29, 2021 (86 Federal Register [Fed. Reg.] 123 p. 34782 [June 30,
2021]). The NOI solicited public input on the significant resources and issues, impact-producing factors
(IPF), reasonable alternatives, and potential mitigation measures to analyze in the EIS. BOEM also used
the NEPA scoping process to initiate the Section 106 consultation process under the National Historic
Preservation Act (NHPA; 54 USC § 300101 et seq.), as permitted by 36 CFR § 800.2(d)(3), and sought
public comment and input through the NOI regarding the identification of historic properties or potential
impacts on historic properties from activities associated with approval of the COP. BOEM held three
virtual public scoping meetings on July 19, July 23, and July 26, 2021, to present information on the
proposed Project and NEPA process, answer questions from meeting attendees, and solicit

public comments. Scoping comments were received through Regulations.gov on docket number
BOEM-2021-0047, via email to a BOEM representative, and through oral testimony at each of the three
public scoping meetings.

On August 19, 2021, Park City Wind (then operating as Vineyard Wind, LLC) notified BOEM of the
potential need to establish offshore export cable corridors (OECC) for Phase 2 of the proposed Project,
beyond those previously identified in the COP. Park City Wind also notified BOEM of a change in the
Project’s name, from the Vineyard Wind South Project to the New England Wind Project. On

November 22, 2021, BOEM issued a Notice of Additional Public Scoping and Name Change to announce
the proposed Project name change and assess the potential impacts of the Phase 2 OECC alternative
routes (86 Fed. Reg. 222 [November 22, 2021] p. 66334). This notice commenced a second public
scoping process, between November 22 and December 22, 2021, that was similar in intent and purpose to
the first scoping process, focusing on the newly proposed Phase 2 OECC alternative routes. Information,
including a video presentation, was posted to BOEM’s website to provide supporting information on the
Phase 2 OECC alternatives.

BOEM received total of 1,160 comment submissions from federal and state agencies, local governments,
non-governmental organizations, and the general public during the two scoping periods. The topics most
referenced in the scoping comments included birds; marine mammals; NEPA process and public
engagement; socioeconomics; planned activities; commercial fisheries and for-hire recreational fishing;
purpose and need; finfish, invertebrates, and essential fish habitat (EFH); mitigation; bats; benthic habitat;
regulatory framework; alternatives; sea turtles; reference recommendations; impact methodology and
definitions; environmental justice; air quality; Proposed Action; decommissioning; and cultural,
historical, and archaeological resources. BOEM considered all public comments received during the
Draft EIS public comment period while preparing this Final EIS.

On December 23, 2022, BOEM issued a Notice of Availability of the Draft EIS, initiating a 60-day public
comment period from December 23, 2022, to February 21, 2023 (87 Fed. Reg. 78993 [December 23,
2022]). BOEM held three virtual public hearings on January 27, February 1, and February 6, 2023. Public
comments were received through Regulations.gov on docket number BOEM-2022-0070, via email and
mail to a BOEM representative, and through oral testimony at each of the three public hearings. BOEM
received a total of 93 comment submissions from federal and state agencies, local governments,
non-governmental organizations, and the general public during the comment period. BOEM assessed and
considered all the comments received in preparation of the Final EIS. See Appendix A, Required
Environmental Permits and Consultations, for additional information on public involvement.
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ES.4 Alternatives

BOEM considered a reasonable range of alternatives during the EIS development process that emerged
from scoping, interagency coordination, and internal BOEM deliberations. The Final EIS evaluates the
No Action Alternative and two action alternatives (one of which has sub-alternatives). The action
alternatives are not mutually exclusive; BOEM may select a combination of alternatives that meet the
purpose and need of the proposed Project. The alternatives are as follows:

e Alternative A, No Action Alternative

e Alternative B, Proposed Action

e Alternative C, Habitat Impact Minimization Alternative
o Alternative C-1, Western Muskeget Variant Avoidance
o Alternative C-2, Eastern Muskeget® Route Minimization

Alternatives considered but dismissed from detailed analysis and the rationale for their dismissal are
described in Section 2.2 of the Final EIS.

ES.4.1 Alternative A — No Action Alternative

Under the No Action Alternative, BOEM would not approve the COP. Proposed Project construction,
operations, and decommissioning would not occur, and no additional permits or authorizations for the
proposed Project would be required. Any potential environmental and socioeconomic impacts, including
benefits, associated with the proposed Project as described under the Proposed Action would not occur.
However, all other past and ongoing impact-producing activities would continue. Under the No Action
Alternative, impacts on marine mammals incidental to construction activities would not occur. Therefore,
NMFS would not issue the requested authorization under the MMPA to the applicant. The current
resource condition, trends, and impacts from ongoing activities under the No Action Alternative serve as
existing conditions against which the direct and indirect impacts of all action alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future impact-producing offshore wind
and non-offshore wind activities would be implemented, which would cause changes to the existing
conditions even in the absence of the Proposed Action. The continuation of all other existing and
reasonably foreseeable future offshore wind and non-offshore wind activities described in Appendix E,
Planned Activities Scenario, without the Proposed Action serves as existing conditions for the evaluation
of cumulative impacts of all alternatives.

ES.4.2 Alternative B — Proposed Action

The Proposed Action would construct, operate, and decommission a wind energy facility within the range
of design parameters described in Volume I of the COP (Epsilon 2023) and summarized in Table ES-1
and Appendix C, Project Design Envelope and Maximum-Case Scenario. Refer to Volume I of the COP
(Epsilon 2023) for additional details on proposed Project design.

If technical, logistical, grid interconnection, or other unforeseen issues prevent all Phase 2 export cables
from interconnecting at the West Barnstable Substation, the applicant would develop and use the South
Coast Variant (SCV) in place of, or in addition to, the currently proposed Phase 2 OECC and onshore
export cable route (OECR) (Figure ES-6). Because the SCV is a contingency, the applicant has not
provided information on grid interconnection routes, onshore cable routes, landfall locations, and

3 The Eastern Muskeget route for Phase 2 is depicted as the OECC on Figure ES-7 and follows the eastern route
through Muskeget Channel.
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nearshore cable routes necessary to prepare a sufficient analysis of the SCV at the time of publication of
this Final EIS. Therefore, the analysis of the SCV in this Final EIS includes available information but
reflects some uncertainty. If the applicant determines that the SCV is necessary, the applicant would be
required to file a COP revision per 30 CFR § 585.634, describing the need for the SCV and providing the
information necessary to complete a sufficient analysis. Table ES-2 summarizes scenarios for

Phase 2 export cable installation.

Table ES-1: Summary of Project Design Envelope Parameters

Project Parameter

Details

Layout, size, and capacity

Phase 1:

«  Upto 62 WTGs

. One or two ESPs

. 37,066 to 57,081 acres in the SWDA
. At least 804 MW

Phase 2:

«  Upto 88 WTGs

. One to three ESPs

. 54,857 to 74,873 acres in the SWDA
. 1,232 to 1,725 MW

Overall:

*  Upto 130 WTG/ESP positions (129 maximum WTGs)

*  Two to five ESPs

. 101,590 to 111,939 acres in the SWDA

« 2,036 to 2,600MW

*  All WTG and ESP positions arranged in a grid with 1 nautical mile (1.9 kilometers,
1.15 miles) between positions in the north-to-south and east-to-west directions®

Schedule +  Phase 1 anticipated to be in service as early as 2028
»  Portions of Phase 2 construction are anticipated to being immediately following
construction of Phase 1, with the remainder following by a number of years."
Foundations (WTGs and Phase 1:
ESPs) *  All foundations could be either monopile foundations (with or without a transition
piece) or piled jacket foundations with 3 to 4 legs
Phase 2:
*  WTG foundations could be either monopile (with transition piece, or one-piece
monopile/transition piece), jacket (3 to 4 legs) or bottom-frame foundations
»  ESP foundations could be either monopile (with transition piece, or one-piece
monopile/transition piece) or jacket (3 to 4 legs)
»  Jacket or bottom-frame foundations could have piles or suction bucket bases
Overall:
*  Foundation piles would be installed using a pile-driving hammer
*  Scour protection would be placed around all foundations
WTGs Both phases:

*  Rotor diameter up to 935 feet

*  Hub height up to 702 feet above MLLW

*  Top of nacelle height up to 725 feet above MLLW

*  Maximum vertical blade tip extension up to 1,171 feet above MLLW

*  Minimum blade tip clearance 89 feet above MLLW

*  All WTGs painted off white or light grey (no lighter than RAL 9010 Pure White and no
darker than RAL 7035 Light Grey)

*  Nighttime lighting that complies with FAA and USCG lighting standards and consistent

with BOEM best practices (BOEM 2021):

o USCG-required navigation warning lights mounted on each WTG foundation (no
higher than 148 feet above MLLW), visible to at least 5 nautical miles (5.8 miles)
during low visibility conditions

o  Red, flashing FAA aviation hazard lighting on the top of each WTG nacelle and at
intervals on each WTG tower
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Project Parameter Details

o  All FAA aviation hazard lights would use an ADLS that would automatically
activate lights only when aircraft approach, estimated to be approximately
13 minutes per year (COP Appendix III-K; Epsilon 2023)

Inter-array cables »  Target burial depth: 5 to 8 feet
(cables connecting WTGs to *  Voltage: 132kV AC
ESPs) *  Maximum total cable length:

o  Phase 1: 139 miles
o  Phase 2: 201 miles

ESPs *  Total structure height up to 230 feet above MLLW

*  Maximum topside dimensions: 238 feet x 197 feet x 125 feet

*  Nighttime lighting (USCG navigation lighting and FAA aviation hazard lighting)
similar to WTGs, including use of ADLS

Inter-link cables e Maximum 275 kV (Phase 1) or 345 kV (Phase 2) AC
(cables connecting ESPs to »  Target burial depth of 5 to 8 feet
each other) *  Maximum total cable length: 11 nautical miles (12.7 miles) (Phase 1) and 32 nautical

miles (36.8 miles) (Phase 2)
o  Phase 1: 12.7 miles
o  Phase 2: 36.8 miles

Offshore export cables * Phase I:

o  Two cables with maximum 275 kV AC

o  Maximum cable length (all cables combined) of 125 miles
*  Phase 2:

o  Three cables with maximum 345 kV AC

o Maximum cable length (all cables combined) of 221 miles
»  Target burial depth of 5 to 8 feet
*  Two OECCs variants for Phase 2 (Figure ES-7):

o  Western Muskeget Variant

o SCV
Landfall for the offshore *  Phase 1: Craigville Public Beach (preferred) or Covell’s Beach (Figure ES-4)
export cable *  Phase 2: Dowses Beach (preferred) or Wianno Avenue (Figure ES-7)
*  All landfalls installed using HDD; no surface disturbance
Onshore export cables *  Separate Phase 1 (Figure ES-2) and Phase 2 (Figure ES-5) OECRs with variants

*  Onshore cables would generally be installed within public roadway layouts or existing
utility easements

*  Total onshore export cable length
o Phase 1: up to 6.5 miles
o  Phase 2: up to 10.6 miles

Onshore substation and grid *  New 6.7-acre substation at 6 Shootflying Hill Road
interconnection cable *  Potential use of 2.8-acre parcel adjacent to existing West Barnstable Substation
*  Grid interconnection cable to existing substation:
o Upto 1.8 miles long
o  Generally installed within public road layouts or entirely within existing utility
ROWs
*  Additional equipment installed at existing West Barnstable Substation

AC = alternating current; ADLS = aircraft detection lighting system; BOEM = Bureau of Ocean Energy Management; COP =
Construction and Operations Plan; ESP = electrical service platform; FAA = Federal Aviation Administration; HDD = horizontal
directional drilling; kV = kilovolt; MLLW = mean lower low water; MW = megawatts; OECC = offshore export cable corridor;
OECR = onshore export cable route; ROW = right-of-way; SCV = South Coast Variant; SWDA = Southern Wind Development
Area; USCG = U.S. Coast Guard; WTG = wind turbine generator

2 The COP seafloor disturbance tables (Appendix III-T; Epsilon 2023), acoustic impacts (Appendix II1I-M; Epsilon 2023), the
Navigation Safety Risk Assessment (COP Appendix III-I; Epsilon 2023), Marine Archaeological Resources Assessment (COP
Appendix II-D; Epsilon 2023), and air emissions (COP Appendix III-B; Epsilon 2023) incorporate 132 foundations in

130 WTG/ESP positions (Maria Hartnett, Pers. Comm, November 15, 2022). BOEM is reviewing the “co-located foundation”
concept to determine whether it is consistent with the uniform, orthogonal, 1- x 1-nautical-mile (1.15-mile) grid that the applicant
and all other developers and applicants for projects in the RI/MA Lease Areas agreed to implement, based on USCG’s May 2020
Final Massachusetts and Rhode Island Port Access Route Study (USCG 2020). The Final EIS include BOEM’s determination
regarding this issue.
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® The full build-out of Phase 2 development is largely dependent upon market conditions and the advancement of WTG
technology.

Table ES-2: Offshore Export Cable Corridor Scenarios

Number of Phase 2 Cables by Scenario
Phase 2 OECC Routes 1 2 3 4 50 [
Eastern Muskeget OECCP 3 2 2 1 1 0
Western Muskeget Variant OECC 0 1 0 2 0 0
SCV OECC* 0 0 1 0 2 3

Source: COP Volume I, Table 4.1-2; Epsilon 2023

OECC = offshore export cable corridor; SCV = South Coast Variant

2 The applicant states that Scenarios 5 and 6 are theoretically possible but unlikely and would require significant delays to

Phase 2 due to the need to upgrade substations connected to ISO-NE that are not currently planned for upgrade. Furthermore, the
applicant states that Scenario 4 is theoretically possible but unlikely and would be challenging to route even one cable within the
Western Musket Variant for engineering and technical reasons (Avangrid 2022a).

b The Eastern Muskeget route for Phase 2 is depicted as the OECC on Figure ES-7 and follows the eastern route through
Muskeget Channel.

¢ If the SCV is necessary, the applicant would be required to file a COP revision per 30 CFR § 585.634, describing the need for
the SCV and providing the information necessary to complete a sufficient analysis. In response, BOEM would complete
additional environmental analysis and relevant consultations required by NEPA, NHPA, and other applicable statutes to inform
BOEM’s decision to approve, approve with conditions, or disapprove the COP revision.

ES.4.3 Alternative C — Habitat Impact Minimization Alternative

Under Alternative C, construction, operations, and decommissioning of the proposed Project’s wind
turbine generators (WTG) and electrical service platforms (ESP) would occur within the range of design
parameters outlined in the COP, subject to applicable mitigation and monitoring measures (Appendix H,
Mitigation and Monitoring). Compared to Alternative B, this alternative would minimize impacts on
complex fisheries habitats—areas of seafloor that are stable, exhibit vertical relief, and/or provide rare
habitat compared to the broad sand flats that characterize much of the Atlantic OCS. Complex habitats
include gravel or pebble-cobble beds, sand waves, biogenic structures (e.g., burrows, depressions, sessile
soft-bodied invertebrates), shell aggregates, boulders, hard-bottom patches, and cobble beds, among other
features (COP Volume II-A, Section 5.2; Epsilon 2023). To minimize impacts on complex fisheries
habitats, BOEM would limit the potential OECC construction scenarios described in Table ES-3 through
the implementation of one of the sub-alternatives described below:

e Alternative C-1, Western Muskeget Variant Avoidance: This alternative would preclude the use of the
Western Muskeget Variant, limiting available scenarios to those that include only the Eastern Muskeget
route and SCV, as shown on Figure ES-7.% Scenarios 1, 3, 5, and 6 in Table 2.1-2 would be considered
under Alternative C-1. Avoiding use of the Western Muskeget Variant would avoid a crossing of a
proposed OECC route for the SouthCoast Wind Energy Project (SouthCoast Wind) (Lease Area OCS-A
0521) within the Western Muskeget Channel.

e Alternative C-2, Eastern Muskeget Route Minimization: This alternative would minimize, to the degree
practicable, the use of the Eastern Muskeget route and maximize the use of the Western Muskeget
Variant and/or the SCV (Scenarios 4, 5, and 6 in Table 2.1-2) for all Phase 2 export cables. Under this
alternative, the two Phase 1 cables would be installed in the Eastern Muskeget route, along with a
maximum of one Phase 2 cable. This eliminates the option for a total of two to three Phase 2 cables to
be installed in the Eastern Muskeget route.
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ES.4.4 Preferred Alternative

BOEM has identified the combination of Alternative B and Alternative C-1 as the Preferred Alternative,
with the intent of limiting the installation of export cables to the Eastern Muskeget route. In doing so, the
proposed Project would reduce the total amount of impacts on complex benthic habitat and limit the total
number of potential crossings of the proposed Project’s offshore export cables with the proposed
SouthCoast Wind export cables to a single crossing south of the Muskeget Channel, where complex
benthic habitat is rarer. The Preferred Alternative includes a Western Muskeget Variant Contingency
Option, which would allow the use of the Western Muskeget Variant only if the lessee provides adequate
written justification to BOEM that its use is necessary for the proposed Project’s viability. The Preferred
Alternative would also disallow the co-location of ESPs or WTGs resulting in the construction,
operations, and eventual decommissioning of up to 130 WTG or ESP positions for 125 to 129 WTGs and
1 to 5 ESPs on the OCS installed within Lease Area OCS-A 0534 and potentially a portion of Lease Area
OCS-A 0501. The Preferred Alternative is identified to let the public know which alternative BOEM, as
the lead agency, is leaning toward before an alternative is selected for action when a ROD is issued. No
final agency action is being taken by the identification of the Preferred Alternative, and BOEM is not
obligated to select the Preferred Alternative.

ES.5 Environmental Impacts

This Final EIS uses a four-level classification scheme to characterize the potential beneficial and adverse
impacts of alternatives as either negligible, minor, moderate, or major. Resource-specific adverse and
beneficial impact-level definitions are presented in each resource section within Chapter 3, Affected
Environment and Environmental Consequences.

BOEM analyzes the impacts of past and ongoing activities in the absence of the Project as the No Action
Alternative. The No Action Alternative serves as the existing baseline against which all action
alternatives are evaluated. BOEM also separately analyzes cumulative impacts of the No Action
Alternative, which considers all other ongoing and reasonably foreseeable future activities described in
Appendix E. In this analysis, the cumulative impacts of the No Action Alternative serve as the baseline
against which the cumulative impacts of all action alternatives are evaluated. Table ES-3 provides the
conservative adverse impact level of each alternative and the cumulative impacts of each alternative; refer
to the Chapter 3 resource sections for additional analysis supporting the ranges of impacts determinations
for each resource. Under the No Action Alternative, the environmental and socioeconomic impacts and
benefits of the action alternatives would not occur.

NEPA implementing regulations (40 CFR § 1502.16) require that an EIS evaluate the potential
unavoidable adverse impacts associated with a proposed action. Adverse impacts that can be reduced by
mitigation measures but not eliminated are considered unavoidable. The same regulations also require that
an EIS review the potential impacts of irreversible or irretrievable commitments of resources resulting
from implementation of a proposed action. Irreversible commitments occur when the primary or
secondary impacts from the use of a resource either destroy the resource or preclude it from other uses.
Irretrievable commitments occur when a resource is consumed to the extent that it cannot recover or be
replaced.

Appendix F, Analysis of Incomplete and Unavailable Information and Other Required Analyses,
describes potential unavoidable adverse impacts. Most potential unavoidable adverse impacts associated
with the Proposed Action would occur during the construction stage and be temporary. Appendix F also
describes irreversible and irretrievable commitment of resources by resource area. The most notable such
commitments could include impacts on habitat or individual members of protected species, as well as
potential loss of use of commercial fishing areas.
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Table ES-3: Summary and Comparison of Impacts Among Alternatives

Alternative Impacts

Resources Alternative AP Alternative B? Alternative C® Preferred Alternative
Benthic Resources: Alternative Impacts Moderate Moderate Moderate Moderate
Moderate Beneficial Moderate Beneficial Moderate Beneficial Moderate Beneficial
Benthic Resources: Cumulative Impacts Moderate Moderate Moderate Moderate
Moderate Beneficial Moderate Beneficial Moderate Beneficial Moderate Beneficial
Coastal Habitats and Fauna: Alternative Impacts Moderate Moderate Moderate Moderate
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Coastal Habitats and Fauna: Cumulative Impacts Moderate Moderate Moderate Moderate
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Finfish, Invertebrates, and Essential Fish Habitat: Moderate Moderate Moderate Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Cumulative Impacts

Finfish, Invertebrates, and Essential Fish Habitat:

Moderate

Moderate

Moderate

Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Ongoing Activities)

Moderate for all other
mysticetes (except
NARW), odontocetes, and

Moderate for all other
mysticetes (except
NARW), odontocetes, and

Marine Mammals: Alternative Impacts (Without No impact Minor for NARW Minor for NARW, Minor for NARW,
Planned and Ongoing Activities)® (Eubalaena glacialis), Moderate for all other Moderate for all other
Moderate for all other mysticetes (except mysticetes (except
mysticetes (except NARW), harbor porpoise, NARW), harbor porpoise,
NARW), harbor porpoise and pinnipeds, and Minor and pinnipeds, and Minor
(Phocoena phocoena), and for all other odontocetes for all other odontocetes
pinnipeds, and Minor for (except harbor porpoise) (except harbor porpoise)
all other odontocetes
(except harbor porpoise)
Marine Mammals: Alternative Impacts (With Major for NARW, Major for NARW, and Major for NARW, and Major for NARW, and

Moderate for all other
mysticetes (except
NARW), odontocetes, and

Moderate for all other
mysticetes (except
NARW), odontocetes, and

Planned and Ongoing Activities)

Moderate on all other
mysticetes (except
NARW), odontocetes, and

Moderate for all other
mysticetes (except
NARW), odontocetes, and

pinnipeds pinnipeds pinnipeds pinnipeds
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Marine Mammals: Cumulative Impacts (With Major for NARW, Major for NARW, and Major for NARW, and Major for NARW, and

Moderate for all other
mysticetes (except
NARW), odontocetes, and

Moderate for all other
mysticetes (except
NARW), odontocetes, and

pinnipeds, pinnipeds pinnipeds pinnipeds
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Sea Turtles: Alternative Impacts Moderate Moderate Moderate Moderate

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial

Sea Turtles: Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial
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Resources

Alternative A»b

Alternative B?

Alternative C?

Preferred Alternative

Commercial Fisheries and For-Hire Recreational
Fishing: Alternative Impacts

Major

Major

Major

Major

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial

Commercial Fisheries and For-Hire Recreational
Fishing: Cumulative Impacts

Major

Major

Major

Major

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial

Alternative Impacts

Cultural Resources: Alternative Impacts Major Major Major Major
Cultural Resources: Cumulative Impacts Major Major Major Major
Demographics, Employment, and Economics: Minor Moderate Moderate Moderate

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial

Demographics, Employment, and Economics:
Cumulative Impacts

Minor

Moderate

Moderate

Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Environmental Justice: Alternative Impacts Minor Moderate Moderate Moderate
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Environmental Justice: Cumulative Impacts Minor Moderate Moderate Moderate
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Navigation and Vessel Traffic: Alternative Impacts Moderate Moderate Moderate Moderate
Navigation and Vessel Traftic: Cumulative Impacts Moderate Moderate Moderate Moderate

Other Uses: Alternative Impacts

Negligible for national
security and military use,
aviation and air traffic,
cables and pipelines, radar
systems, and marine
minerals; Major for
scientific research and
surveys

Negligible for cables and
pipelines and marine
minerals; Minor for

aviation and air traffic;
Moderate for national
security and military use
and radar systems; and
Major for scientific
research and surveys

Negligible for cables and
pipelines and marine
minerals; Minor for

aviation and air traffic;
Moderate for national
security and military use
and radar systems; and
Major for scientific
research and surveys

Negligible for cables and
pipelines and marine
minerals; Minor for

aviation and air traffic;
Moderate for national
security and military use
and radar systems; and
Major for scientific
research and surveys

Other Uses: Cumulative Impacts

Negligible for aviation and
air traffic and marine
minerals; Minor for cables
and pipelines; moderate
for radar systems; and
Major for national security
and military use and
scientific research and

Negligible for marine
minerals; Minor for
aviation and air traffic and
cables and pipelines;
Moderate for radar
systems; and Major for
national security and
military use and scientific

Negligible for marine
minerals; Minor for
aviation and air traffic and
cables and pipelines;
Moderate for radar
systems; and Major for
national security and
military use and scientific

Negligible for marine
minerals; Minor for
aviation and air traffic and
cables and pipelines;
Moderate for radar
systems; and Major for
national security and
military use and scientific

surveys research and surveys research and surveys research and surveys
Recreation and Tourism: Alternative Impacts Moderate Moderate Moderate Moderate
Minor Beneficial Minor Beneficial Minor Beneficial Minor Beneficial
Recreation and Tourism: Cumulative Impacts Moderate Moderate Moderate Moderate

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial
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Resources

Alternative A»b

Alternative B?

Alternative C?

Preferred Alternative

Scenic and Visual Resources: Alternative Impacts

Major

Major

Major

Major

Scenic and Visual Resources: Cumulative Impacts

Air Quality: Alternative Impacts

Air Quality: Cumulative Impacts

Water Quality: Alternative Impacts

Water Quality: Cumulative Impacts

Bats: Alternative Impacts

Major

Major

Major

Major

Negligible

Negligible

Negligible

Negligible

Bats: Cumulative Impacts

Birds: Alternative Impacts

Birds: Cumulative Impacts

Terrestrial Habitats and Fauna: Alternative Impacts

Negligible

Negligible

Negligible

Negligible

Moderate

Moderate

Moderate

Moderate

Terrestrial Habitats and Fauna: Cumulative Impacts

Non-Tidal Waters and Wetlands: Alternative
Impacts

Non-Tidal Waters and Wetlands: Cumulative
Impacts

Land Use and Coastal Infrastructure: Alternative
Impacts

Land Use and Coastal Infrastructure: Cumulative
Impacts

Moderate

Moderate

Moderate

COP = Construction and Operations Plan; NARW = North Atlantic right whale; SAR = search and rescue; USCG = U.S. Coast Guard
Impact rating colors are as follows: orange = major; yellow = moderate; blue = minor; white = negligible; green = beneficial (to any degree). All impact levels are assumed to be
adverse unless otherwise specified as beneficial. Where impacts are presented as multiple levels, the color representing the most adverse level of impact has been applied. The
details of particular impacts and explanations for ranges of impact levels are found in each resource section.
2 Planned activities without proposed Project impacts includes the impacts evaluated in Alternative A.

b Cumulative impacts include the given alternative in combination with all other ongoing and planned activities.

Moderate

¢ Consideration of Alternatives A, B, and C without the ongoing and planned activities provides the incremental impact of each alternative without existing conditions
(i.e., ongoing) or cumulative impacts from planned activities. Under Alternative A (i.e., the No Action Alternative) without the consideration of planned activities, the COP would
not be approved, and the proposed Project would not be developed, this alternative would, therefore, have no incremental impact on marine mammals.
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1 Introduction

This Final Environmental Impact Statement (EIS) assesses the potential environmental, social, economic,
historic, and cultural impacts that could result from the construction and installation (construction),
operations and maintenance (operations), and conceptual decommissioning of the New England Wind
Project (Project) proposed by Park City Wind, LLC (Park City Wind, the applicant) in its Construction
and Operations Plan (COP; Epsilon 2023). As described in Section 1.1, the proposed Project consists of
two phases: Phase 1, which is also known as the Park City Wind Project, and Phase 2, which is also
known as the Commonwealth Wind Project. The proposed Project described in the COP and this Final
EIS would occupy all of the Bureau of Ocean Energy Management’s (BOEM) Renewable Energy Lease
Number (Lease Area) OCS-A 0534 and potentially a portion of the area covered by Lease Area

OCS-A 0501," hereafter referenced collectively as the Southern Wind Development Area (SWDA)
(Figure 1.1-1 and Figure 1.1-2). The SWDA is approximately 20 miles from the southwest corner of
Martha’s Vineyard and approximately 24 miles from Nantucket at its closest point. The proposed Project
would be designed to provide commercially sustainable offshore wind energy to meet the need for clean,
renewable energy in the northeastern United States.

This Final EIS was prepared following the requirements of the National Environmental Policy Act
(NEPA; 42 U.S. Code Sections 4321-4370 [42 USC §§ 4321-4370]) and its implementing regulations
and will inform BOEM in deciding whether to approve, approve with modifications, or disapprove the
proposed Project. This Final EIS is not a decision document. After publication of this Final EIS, NEPA
requires BOEM to wait a minimum of 30 days before issuing a Record of Decision (ROD) that will state
BOEM’s decision on the COP. This Final EIS incorporates the draft analyses presented in the previously
published Draft EIS.

This Final EIS was prepared consistent with the U.S. Department of the Interior’s NEPA regulations

(43 Code of Federal Regulations [CFR] Part 46), longstanding federal judicial and regulatory
interpretations, and Biden Administration priorities and policies, including Secretary of the Interior’s
Order Number 3399 requiring bureaus and offices to not apply any of the provisions of the 2020 changes
to the Council of Environmental Quality’s (CEQ) regulations, published in the Federal Register at
Volume 85, Issue 137 (July 16, 2020) pp. 4330443376 (85 Fed. Reg. 137 pp.43304—43376), “in a
manner that would change the application or level of NEPA that would have been applied to a proposed
action before the 2020 Rule went into effect.”

The format and organization of the Final EIS is detailed in Table 1-1.

! The developer of the Vineyard Wind 1 Project (Vineyard Wind, LLC) will assign the spare southwestern portion of
Lease Area OCS-A 0501 to Park City Wind for the New England Wind Project if that portion of Lease Area OCS-A
0501 and its remaining positions are not developed as part of the Vineyard Wind 1 Project.
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Table 1-1: Format and Organization of the Final Environmental Impact Statement

Chapter/Appendix

Description

Chapter 1, Introduction

This chapter describes the background of the proposed Project, its purpose and
need, relevant regulatory considerations, and the methodology used to assess
impacts throughout the Final EIS.

Chapter 2, Alternatives

This chapter describes the Proposed Action and alternatives including the No
Action Alternative. In addition, this chapter identifies the Preferred Alternative.

Chapter 3, Affected Environment and
Environmental Consequences

This chapter describes the portions of the environment that could be affected by
the proposed Project and analyzes the potential impacts of the proposed Project.

Appendix A, Required Environmental
Permits and Consultations

This appendix lists the environmental permits that the proposed Project must
obtain, as well as the public, agency, and tribal consultation and coordination that
occurred as part of preparing this Final EIS.

Appendix B, Supplemental Information
and Additional Figures and Tables

This appendix includes supplemental information and tables and figures that do
not appear in Chapters 1 through 3 of the Final EIS.

Appendix C, Project Design Envelope
and Maximum-Case Scenario

This appendix includes a detailed description of the PDE.

Appendix D, Geographical Analysis
Areas

This appendix includes a description of the geographical analysis areas for each
resource evaluated in the Final EIS.

Appendix E, Planned Activities
Scenario

This appendix describes the projects included in the planned activities scenario
and analyzes the impacts of the proposed Project in combination with projects in
that scenario.

Appendix F, Analysis of Incomplete
and Unavailable Information and Other
Required Analyses

This appendix describes information pertinent to the analysis in the Final EIS that
is incomplete or unavailable. It also includes the required analyses of unavoidable
adverse impacts of the Proposed Action; irreversible and irretrievable commitment
of resources; and the relationship between the short-term use of the environment
and the maintenance and enhancement of long-term productivity.

Appendix G, Impact-Producing Factor
Tables and Assessment of Resources
with Minor (or Lower) Impacts

this appendix identifies individual IPFs applicable to each resource, along with the
analysis of how the proposed Project and projects in the planned activities scenario
contribute to the overall analysis of impacts in Chapter 3.

Appendix H, Mitigation and Monitoring

This appendix identifies the mitigation and monitoring measures that the applicant
has committed to implement, as well as other measures that may result from
permitting decisions for the proposed Project.

Appendix I, Seascape, Landscape, and
Visual Impact Assessment

This appendix includes the seascape, landscape, and visual impact assessment
prepared for this Final EIS.

Appendix J, Finding of Adverse Effect
for the New England Wind Project
Construction and Operations Plan

This appendix includes the analysis supporting the determination of whether the
proposed Project would have an adverse effect on cultural resources, as required
under Section 106 of the NHPA.

Appendix K, References Cited

This appendix includes a list of all references cited in the Final EIS.

Appendix L, Glossary

This appendix includes a glossary of terms used in the Final EIS.

Appendix M, List of Preparers and
Reviewers

This appendix includes a list of all preparers and reviewers of the Final EIS.

Appendix N, List of Agencies,
Organizations, and Persons to Whom
Copies of the Statement Are Sent

This appendix includes the list of agencies, groups, and individuals who received
the Final EIS.

Appendix O, Public Comments and
Responses on the Draft Environmental
Impact Statement

This appendix includes the complete compilation of substantive public and agency
comments on the Draft EIS, along with identification of individuals and groups
who submitted those comments and responses to those comments.

EIS = Environmental Impact Statement; IPF = impact-producing factor; NHPA = National Historic Preservation Act; PDE =

Project design envelope
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1.1 Background

In 2009, the U.S. Department of the Interior announced final regulations for the Outer Continental Shelf
(OCS) Renewable Energy Program, which were authorized by the Energy Policy Act of 2005. The
Energy Policy Act provisions implemented by BOEM provide a framework for issuing renewable energy
leases, easements, and rights-of-way (ROW) for OCS renewable energy activities (Section 1.3). BOEM’s
renewable energy program occurs in four distinct phases: (1) regional planning and analysis, (2) lease
issuance, (3) site assessment, (4) construction and operations, and (5) decommissioning.

In 2009, BOEM established an intergovernmental renewable energy task force to evaluate OCS wind
energy offshore the Commonwealth of Massachusetts (Massachusetts). After extensive consultation with
the task force, which included elected officials from state, local, and tribal governments, as well as
representatives of affected federal agencies, BOEM removed some areas from further consideration for
offshore wind leasing to reduce visual impacts, including areas within 12 nautical miles (13.8 miles) of
inhabited land. Appendix A describes the detailed steps BOEM then took concerning planning and
leasing for the OCS offshore Massachusetts. On April 1, 2015, BOEM held a competitive leasing process
as prescribed in 30 CFR § 585.211 and awarded Lease Area OCS-A 0501 to Vineyard Wind 1, LLC.

On December 14, 2021, BOEM approved Vineyard Wind 1, LLC’s assignment of 101,590 acres to the
applicant, which were designated as Lease Area OCS-A 0534. Vineyard Wind 1, LLC retained, as Lease
Area OCS-A 0501, the remaining 65,296 acres (Figure 1.1-1).? The applicant has the exclusive right to
submit a COP for activities within the area covered by Lease OCS-A 0534. A small portion of the area
covered by Lease Area OCS-A 0501 not used for development of the Vineyard Wind 1 Project
(Vineyard Wind 1) may also be assigned to the applicant and developed as part of the proposed Project
(i.e., the New England Wind Project);® however, any development of the area within Lease Area OCS-A
0501 would require an additional (future) lease assignment.

Under the Proposed Action, the proposed Project would be developed in two phases, with a combined
maximum of 130 wind turbine generator (WTG) and electrical service platform (ESP) positions, all
located within the SWDA.. Phase 1, also known as the Park City Wind Project, would deliver at least

804 megawatts (MW) and would be immediately southwest of Vineyard Wind 1. Phase 2, also known as
the Commonwealth Wind Project, would deliver at least 1,232 MW and would be constructed southwest
of Phase 1 within the remainder of the SWDA. Collectively, the proposed Project would generate at least
2,036 MW and up to 2,600 MW.

The proposed Project’s offshore renewable wind energy facilities would be immediately adjacent to
Vineyard Wind 1, which would occupy most of the area covered by Lease Area OCS-A 0501. Up to five
offshore export cables would transmit electricity generated by the WTGs to onshore transmission systems
in the Town of Barnstable and Bristol County, Massachusetts (Avangrid 2022a). The proposed Project

2 Except for the description of lease area, which now reflects the two different lease areas, the terms, conditions, and
stipulations of the two leases, including the lease effective date of April 1, 2015, remain the same.

3 Lessees may request to assign a portion of their lease to another qualified legal entity (30 CFR § 585.408).
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would also include associated onshore operations and maintenance facilities. For analysis purposes,
BOEM assumes that the proposed Project would have a 33-year operating period.*

1.2 Purpose of and Need for the Proposed Action

In Executive Order (EO) 14008, Tackling the Climate Crisis at Home and Abroad, issued on
January 27, 2021, President Biden stated that it is the policy of the United States:

To organize and deploy the full capacity of its agencies to combat the climate crisis to
implement a Government-wide approach that reduces climate pollution in every
sector of the economy, increases resilience to the impacts of climate change, protects
public health, conserves our lands, waters, and biodiversity, delivers environmental
Jjustice,; and spurs well-paying union jobs and economic growth, especially through
innovation, commercialization, and deployment of clean energy technologies and
infrastructure.

Park City Wind has submitted a COP to BOEM proposing the construction, operations, and
decommissioning of facilities in the lease area (proposed Project) in accordance with BOEM’s COP
regulations under 30 CFR §§ 585.626 et seq. Park City Wind’s goal for the New England Wind Project is
to develop a commercial-scale offshore wind energy project in the lease area, with up to 132 total
foundations for 125 to 129 WTGs and 1 to 5 ESPs to be installed in 130 positions. The New England
Wind Project would generate at least 2,036 MW and up to 2,600 MW of electricity to meet the combined
demand of the states of Connecticut, Massachusetts, and Rhode Island for up to 6,000 MW of electricity
from offshore wind.® Five offshore electrical transmission cables, including two for Phase 1 (Park City
Wind) and three for Phase 2 (Commonwealth Wind), would be installed in an offshore export cable
corridor (OECC) through Muskeget Channel (including the Western Muskeget Variant). Landing sites for
Phase 1 cables would be in Barnstable County, Massachusetts. Intended landing sites for Phase 2 cables
would also be in Barnstable County. Onshore electrical cables, grid interconnection cables, and up to
three new or upgraded substations would be installed in Barnstable County, Massachusetts. Under
BOEM’s phased development regulation (30 CFR § 585.629), Park City Wind proposed the South Coast
Variant (SCV) (a contingency export cable route) as a latter phase for potential development for which
BOEM conducted an initial analysis under NEPA for only the portion located on the OCS. Before Park
City Wind could develop the SCV, additional reviews, consultation and permits would be required. The
SCV could include up to three offshore electrical transmission cables for Phase 2 only (in lieu of or in
addition to the proposed route through Muskeget Channel) with a cable landing site, onshore transmission
cable, grid interconnection, and new or upgraded substations in Bristol County, Massachusetts. The

4 Vineyard Wind 1, LLC’s lease with BOEM (Lease Area OCS-A 0501) and Park City Wind, LLC’s lease with
BOEM (Lease Area OCS-A 0534) were modified by BOEM on June, 22, 2021, to reflect a 33-year operational term.
This Final EIS analyzes a 33-year operating period to ensure use of the maximum-case scenario and associated
adequate NEPA coverage.

> Park City Wind previously secured multiple power purchase agreements (PPA) that, combined, would deliver up
to 2,600 MW of power to the ISO-NE electric grid under agreements with Connecticut and Massachusetts entities,
in accordance with the states’ respective renewable energy requirements. Due to unforeseen economic factors, both
PPAs were terminated in 2023. Park City Wind is actively seeking new offtake agreements for the New England
Wind Project. Specifically, Massachusetts, Connecticut, and Rhode Island all issued solicitations for additional
offshore wind generated electricity and signed a memorandum of understanding in October 2023 to allow
developers to submit multi-state bids and states to collaborate on their procurement decisions. Proposals are due on
March 27, 2024, and Park City Wind intends to submit one or more proposals in response to these solicitations.
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proposed Project is intended to assist the states of Connecticut,® Massachusetts,” and Rhode Island® to
meet their climate and renewable energy / offshore wind goals and to meet the Biden Administration’s
target of 30 gigawatts (GW) of offshore wind by 2030 (Section 1.2 of the COP [Epsilon 2023]).

Based on BOEM’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize
renewable energy activities on the OCS, EO 14008, the shared goals of the Departments of Interior,
Energy, and Commerce to deploy 30 GW of offshore wind in the United States by 2030 while protecting
biodiversity and promoting ocean co-use (White House 2021), and in consideration of the goals of the
applicant; the purpose of BOEM’s action is to determine whether to approve, approve with modifications,
or disapprove Park City Wind’s COP. BOEM will make this determination after weighing the factors in
Subsection 8(p)(4) of OCSLA that are applicable to plan decisions, and in consideration of the above
goals. BOEM’s action is needed to fulfill its duties under the lease, which requires BOEM to make a
decision on the lessee’s plan to construct and operate a commercial-scale offshore wind energy
facility(ies) in the lease area.

In addition, the National Marine Fisheries Service (NMFS) received a request for authorization (in the
form of a Letter of Authorization [LOA]) under the Marine Mammal Protection Act (MMPA) to take
marine mammals incidental to construction activities related to the proposed Project. NMFS’ issuance of
an MMPA incidental take authorization would be a major federal action connected to BOEM’s action

(40 CFR § 1501.9(e)(1)). The purpose of the NMFS action—which is a direct outcome of the applicant’s
request for authorization to take marine mammals incidental to specified activities associated with the
proposed Project (e.g., pile driving)—is to evaluate the applicant’s request pursuant to specific
requirements of the MMPA and its implementing regulations administered by NMFS, consider impacts of
the applicant’s activities on relevant resources, and if appropriate, issue the permit or authorization.
NMEFS needs to render a decision regarding the request for authorization due to NMFS’ responsibilities
under the MMPA (16 § USC 1371(a)(5)(A)) and its implementing regulations. If NMFS makes the
findings necessary to issue the requested authorization, NMFS intends to adopt, after independent review,
BOEM’s EIS to support that decision and fulfill its NEPA requirements.

The U.S. Army Corps of Engineers (USACE) New England District anticipates requests for authorization
to be undertaken through authority delegated to the District Engineer by 33 CFR § 325.8, under

Section 10 of the Rivers and Harbors Act of 1899 (RHA; 33 USC § 403) and Section 404 of the Clean
Water Act (CWA; 33 USC § 1344). In addition, it is anticipated that a Section 408 permission may be
required pursuant to Section 14 of the RHA (33 USC § 408) for any proposed alterations that have the
potential to alter, occupy, or use any federally authorized civil works projects. USACE considers issuance
of permit decisions under these three delegated authorities to be a major federal action connected to
BOEM’s action (40 CFR § 1501.9(e)(1)). The need for the proposed Project as provided by the applicant
in Section 1.2 of the COP (Epsilon 2023) and reviewed by USACE for NEPA purposes is to provide a
commercially viable offshore wind energy project within the lease area to address Connecticut’s and
Massachusetts’ need for clean energy. The basic Project purpose, as determined by USACE for

® In June 2019, Governor Ned Lamont signed Public Act 19-71, An Act Concerning the Procurement of Energy
Derived from Offshore Wind, authorizing the Connecticut Department of Energy and Environmental Protection to
procure up to 2,000 MW of offshore wind energy.

7On August 11, 2022, Governor Charlie Baker signed Bill H.5060, An Act Driving Clean Energy and Offshore
Wind, codifying the goal of procuring 5,600 MW of offshore wind no later than June 30, 2027.

8 On July 6, 2022, Governor Dan McKee signed Rhode Island Senate Bill 2583, An Act Relating to Public Utilities
and Carriers — Affordable Clean Energy Security Act, requiring market-competitive procurement of 600 to
1,000 MW of newly developed offshore wind capacity.
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Section 404(b)(1) guidelines evaluation, is offshore wind energy generation. The overall Project purpose
for Section 404(b)(1) guidelines evaluation, as determined by USACE, is the construction and operation
of a commercial-scale offshore wind energy project, including associated transmission lines, in Lease
Area OCS-A 0534 south of Martha’s Vineyard, Massachusetts, for renewable energy generation and
distribution to the Connecticut and Massachusetts energy grids.

The purpose of USACE Section 408 action, as determined by Engineer Circular 1165-2-220, is to
evaluate the applicant’s request and determine whether the proposed alterations are injurious to the
public interest or impair the usefulness of any federally authorized civil works project. USACE

Section 408 permission is needed to ensure that congressionally authorized projects continue to provide
their intended benefits to the public. USACE intends to adopt BOEM’s EIS to support its decision on any
permits and permissions requested under Section 10 of the RHA, Section 404 of the CWA, and Section
408 of the RHA. USACE would adopt the EIS per 40 CFR § 1506.3 if, after its independent review of the
document, it concludes that the EIS satisfies USACE’s comments and recommendations. Based on its
participation as a cooperating agency and its consideration of the Final EIS, USACE would issue a ROD
to formally document its decision on the proposed action.

1.3 Regulatory Overview

The Energy Policy Act of 2005, Public Law 109-58, amended the OCSLA (43 USC § 1331 et seq.)’ by
adding a new Subsection 8(p) that authorizes the Secretary of the Interior to issue leases, easements, and
ROWs in the OCS for activities that “produce or support production, transportation, or transmission of
energy from sources other than oil and gas,” which include wind energy projects.

The Secretary of the Interior delegated this authority to the former Minerals Management Service (MMS)
and later to BOEM. Final regulations implementing the authority for renewable energy leasing under
OCSLA (30 CFR Part 585) were promulgated on April 22, 2009 (74 Fed. Reg. 81 [April 29, 2009]).
These regulations prescribe BOEM’s responsibility for determining whether to approve, approve with
modifications, or disapprove COPs (30 CFR § 585.628).

As stated in M-Opinion 37067, ... subsection 8(p)(4) of the OCSLA imposes a general duty on the
Secretary to act in a manner providing for the subsection’s enumerated goals. The subsection does not
require the Secretary to ensure that the goals are achieved to a particular degree, and she retains wide
discretion to determine the appropriate balance between two or more goals that conflict or are otherwise
in tension” (U.S. Department of the Interior 2021).

Section 2 of commercial Renewable Energy Lease OCS-A 0534 provides the lessee with an exclusive
right to submit a COP to BOEM for approval. Section 3 provides that BOEM will decide whether to
approve a COP in accordance with applicable regulations in 30 CFR Part 585, noting that BOEM retains
the right to disapprove a COP based on its determination that the proposed activities would have
unacceptable environmental consequences, would conflict with one or more of the requirements set forth
in OCSLA Subsection 8(p)(4), or for other reasons provided by BOEM under 30 CFR §§ 585.613(¢)(2)
or 585.628(f). BOEM reserves the right to approve a COP with modifications, and BOEM reserves the
right to authorize other uses within the leased area that will not unreasonably interfere with the
description of the leased area and lease activities.

BOEM’s evaluation of and decision on the COP are also governed by other applicable federal statutes and
implementing regulations, such as NEPA and the Endangered Species Act (ESA; 16 USC §§ 1531-1544).

° Public Law Number 109-58, § 119 Stat. 594 (2005)

1-8



New England Wind Project
Final Environmental Impact Statement

Chapter 1
Introduction

The analyses in this Final EIS inform BOEM’s decision under 30 CFR § 585.628 for the COP that was
submitted in July 2020 and later updated with new information in June 2021, October 2021, December
2021, April 2022, May 2022, and June 2022 (Epsilon 2023). BOEM is required to coordinate with federal
agencies and state and local governments to ensure that renewable energy development occurs in a safe
and environmentally responsible manner. In addition, BOEM’s authority to approve activities under the
OCSLA only extends to approval of activities on the OCS. Table A.1-1 in Appendix A outlines the
federal, state, regional, and local permits and authorizations that are required for the proposed Project and
the status of each permit and authorization. Appendix A also provides a description of BOEM’s
consultation efforts during development of the Final EIS.

1.4 Relevant Existing NEPA and Consulting Documents

BOEM used the following previously prepared NEPA and consulting documents to inform preparation of
this Final EIS (Table 1-2); these documents are incorporated by reference where appropriate.

Table 1-2: Relevant Documentation

Document Name

Description

Final Programmatic Environmental
Impact Statement for Alternative Energy
Development and Production and
Alternate Use of Facilities on the Outer
Continental Shelf (MMS 2007)

MMS developed this Programmatic EIS to support establishment of a program
that provides for efficient and orderly development of alternative energy projects
on the federal OCS, as well as the alternate use of offshore facilities for other
energy- and marine-related activities. The four alternatives considered in

the Final Programmatic EIS are (1) the proposed action (i.e., the establishment of
the Alternative Energy and Alternate Use Program on the OCS through
rulemaking); (2) a case-by-case alternative (i.e., the MMS would consider
individual project proposals for alternative energy or alternate use on a case-by-
case basis but would not issue formal regulations); (3) a no action alternative
(i.e., the MMS would not approve leases, easements, or ROW for any alternative
energy facility on the federal OCS or alternate use of existing offshore facilities);
and (4) a preferred alternative (i.e., a combination of the proposed action and the
case-by-case alternative). The document examined the potential environmental
consequences of each of these alternatives and was used to establish initial
measures to mitigate environmental consequences.

Commercial Wind Lease Issuance and
Site Assessment Activities on the Atlantic
Outer Continental Shelf Offshore Rhode
Island and Massachusetts: Revised
Environmental Assessment

(BOEM 2013)

BOEM prepared this Environmental Assessment to consider the environmental
impacts of issuing renewable energy leases and authorizing site characterization
activities needed to develop specific project proposals on those leases in
identified wind energy areas on the OCS offshore Rhode Island and
Massachusetts. BOEM used this Environmental Assessment to inform decisions
to issue leases and subsequently approve site assessment plans on those leases.

Commercial Wind Lease Issuance and
Site Assessment Activities on the Atlantic
Outer Continental Shelf Offshore
Massachusetts: Revised Environmental
Assessment (BOEM 2014a)

BOEM prepared this Environmental Assessment to consider the environmental
impacts of issuing renewable energy leases and authorizing site characterization
activities needed to develop specific project proposals on those leases on the OCS
offshore Massachusetts. BOEM used this Environmental Assessment to inform
decisions to issue leases in the refined wind energy areas and subsequently
approve site assessment plans on those leases.

Commercial Wind Lease Issuance and
Site Assessment Activities on the Atlantic
Outer Continental Shelf Offshore New
York: Revised Environmental Assessment
(BOEM 2016)

BOEM prepared this Environmental Assessment to consider the environmental
impacts of issuing a renewable energy lease and authorizing site characterization
activities needed to develop specific project proposals on a lease located on the
OCS oftshore New York. BOEM used this Environmental Assessment to inform
decisions to issue a lease and subsequently approve a site assessment plan on that
lease.

National Environmental Policy Act
Documentation for Impact-Producing
Factors in the Offshore Wind Cumulative
Impacts Scenario on the North Atlantic
Continental Shelf (BOEM 2019a)

BOEM prepared this study to identify the relationships between IPFs associated
with specific past, present, and reasonably foreseeable future activities on the
North Atlantic OCS, which were incorporated into this EIS analysis, as
applicable.
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Document Name Description
New England Wind Project Biological BOEM prepared this document pursuant to Section 7 of the ESA to evaluate
Assessment (for the U.S. Fish and potential impacts of the Proposed Action on ESA-listed species under the
Wildlife Service; BOEM 2022a) jurisdiction of the U.S. Fish and Wildlife Service.
New England Wind Project Essential BOEM prepared this document pursuant to the MSA to evaluate the potential
Fish Habitat Assessment (for NMFS; impacts of the Proposed Action on EFH and EFH species under the jurisdiction
BOEM 2023a) of NMFS.
New England Wind Project Biological BOEM prepared this document pursuant to Section 7 of the ESA to evaluate
Assessment (for NMFS; BOEM 2023b) potential impacts of the Proposed Action on ESA-listed species under the

jurisdiction of NMFS.

BOEM = Bureau of Ocean Energy Management; EFH = essential fish habitat; EIS = Environmental Impact Statement;

ESA = Endangered Species Act; IPF = impact-producing factor; MMS = Minerals Management Service; MSA = Magnuson-
Stevens Fishery Conservation and Management Act; NMFS = National Marine Fisheries Service; OCS = Outer Continental
Shelf; ROW = right-of-way

BOEM has elected to incorporate by reference the New England Wind COP prepared by Epsilon
Associates, Inc. for New England Wind dated August 9, 2023 (Epsilon 2023). The COP and its
supporting documentation provide a description of the proposed Project activity, siting and design
development, resources required, site characterization and assessment of potential impacts, and
references. The New England Wind COP is located on the BOEM webpage for the New England Wind
Project at this link: https://www.boem.gov/renewable-energy/state-activities/new-england-wind-ocs-
0534-construction-and-operations-plan.

Additional environmental studies performed in Massachusetts to support decisions concerning offshore
wind energy development are available on BOEM’s website
(https://www.boem.gov/Massachusetts-Environmental-Studies/).

1.5 Methodology for Assessing the Project Design Envelope

The proposed Project is being developed using a Project design envelope (PDE) approach to define and
bracket proposed Project characteristics for environmental review and permitting while maintaining a
reasonable degree of flexibility to allow the applicant to select and purchase proposed Project components
such as WTGs, foundations, submarine cables, and offshore substations.

This Final EIS assesses the impacts of the PDE described in the COP and presented in Appendix C by
using the “maximum-case scenario” process. The maximum-case scenario is composed of each design
parameter or combination of parameters that would result in the greatest impact for each physical,
biological, and socioeconomic resource. This Final EIS evaluates potential impacts of the Proposed
Action and each action alternative using the maximum-case scenario to assess the design parameters or
combination of parameters for each environmental resource (BOEM 2018a). This Final EIS considers the
relationship between aspects of the PDE rather than simply viewing each design parameter independently.
Certain resources may have multiple maximum-case scenarios, and the most impacting design parameters
may not be the same for all resources. Appendix C explains the PDE approach in more detail and presents
a table outlining the design parameters with the highest impact potential by resource for the proposed
Project’s two phases. Through consultation with its own engineers and outside industry experts, BOEM
verified that the maximum-case scenarios analyzed in the Final EIS could reasonably occur.

1.6 Methodology for Assessing Impacts

In 2019, BOEM released a study of impact-producing factors (IPF) from renewable energy projects on the
North Atlantic OCS (BOEM 2019a). In addition to the cumulative impacts analysis addressing onshore
and offshore non-wind activities, this Final EIS specifically analyzes the cumulative impacts of relevant
IPFs from offshore wind by resource. Where possible, BOEM provides a quantitative estimate of these


https://www.boem.gov/renewable-energy/state-activities/new-england-wind-ocs-0534-construction-and-operations-plan
https://www.boem.gov/renewable-energy/state-activities/new-england-wind-ocs-0534-construction-and-operations-plan
https://www.boem.gov/Massachusetts-Environmental-Studies/
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offshore wind impacts. Although these BOEM estimates inform the impact analysis in the Final EIS, it is
not possible to precisely predict future conditions.

This Final EIS assesses past, present (ongoing), and reasonably foreseeable future (planned) activities that
could occur during the life of the proposed Project. Ongoing and planned activities occurring within the
geographic analysis area include (1) other offshore wind energy development activities; (2) undersea
transmission lines, gas pipelines, and other submarine cables (e.g., telecommunications); (3) tidal energy
projects; (4) marine minerals use and ocean-dredged material disposal; (5) military use; (6) marine
transportation (commercial, recreational, and research-related); (7) fisheries use, management, and
monitoring surveys; (8) global climate change; (9) oil and gas activities; and (10) onshore development
activities. Appendix E describes the past and ongoing actions that BOEM has identified as potentially
contributing to existing conditions and the planned activities potentially contributing to cumulative
impacts when combined with impacts from the alternatives over the specified spatial and temporal scales.

1.6.1 Past and Ongoing Activities and Trends (Existing Conditions)

Each resource-specific environmental consequences section in Chapter 3 of this Final EIS includes a
description of existing conditions of the affected environment. That basell line considers past and present
activities in the geographic analysis area, including those related to offshore wind projects with an
approved COP (e.g., the Vineyard Wind 1 Project [Vineyard Wind 1] and South Fork Wind) and
approved past and ongoing site assessment surveys, as well as other non-wind activities (e.g., Navy
military training, existing vessel traffic, climate change). The existing condition of resources as
influenced by past and ongoing activities and trends comprises the existing baseline condition for impact
analysis. Other factors currently affecting the resource, including climate change, are also acknowledged
for that resource and are included in the impact-level conclusion.

1.6.2 Planned Activities

It is reasonable to predict that future activities may occur over time, and that cumulatively, those activities
would affect the existing conditions discussed in Section 1.6.1. Cumulative impacts are analyzed and
concluded separately in each resource-specific section in Chapter 3 of this Final EIS. The existing
condition as influenced by future planned activities evaluated in Appendix E comprises the baseline for
cumulative impact analysis. The impacts of future planned offshore wind projects are predicted using
information from and assumptions based on COPs submitted to BOEM that are currently undergoing
independent review. Through analyzing the possible extent of future offshore wind energy development
activities on the Atlantic OCS, BOEM generated a table (Appendix E, Table E-1) that represents the
status of all OCS projects as of July 12, 2023.
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2 Alternatives

This chapter describes the alternatives considered for the proposed Project, including the Proposed
Action, No Action Alternative, and other action alternatives (Table 2.1-1); describes the non-routine
activities and low-probability events that could occur during construction and installation (construction),
operations and maintenance (operations), and conceptual decommissioning (decommissioning) of the
proposed Project; and presents a summary and comparison of impacts among alternatives and resources
affected.

Identification of the Preferred Alternative: The CEQ NEPA regulations require the identification of a
preferred alternative in the Final EIS. BOEM has selected the combination of Alternative B and
Alternative C-1 as the Preferred Alternative, with the intent of limiting the installation of export cables to
the Eastern Muskeget route. In doing so, the proposed Project would reduce the total amount of impacts
on complex benthic habitat and limit the total number of potential crossings of the proposed Project’s
offshore export cables with the proposed SouthCoast Wind Project (SouthCoast Wind) export cables to a
single crossing south of the Muskeget Channel, where complex benthic habitat is rarer. The Preferred
Alternative includes a Western Muskeget Variant Contingency Option, which would allow the use of the
Western Muskeget Variant only if the lessee provides adequate written justification to BOEM that its use
is necessary for the proposed Project’s viability. The Preferred Alternative would also disallow the co-
location of ESPs or WTGs resulting in the construction, operations, and eventual decommissioning of up
to 130 WTG or ESP positions for 125 to 129 WTGs and 1 to 5 ESPs on the OCS installed within Lease
Area OCS-A 0534 and potentially a portion of Lease Area OCS-A 0501. The Preferred Alternative is
identified to let the public know which alternative BOEM, as the lead agency, is leaning toward before an
alternative is selected in a ROD. No final agency action is being taken by the identification of the
Preferred Alternative, and BOEM is not obligated to select the Preferred Alternative.

2.1 Alternatives Analyzed in Detail

BOEM considered a reasonable range of alternatives that emerged during the EIS development process of
scoping, interagency coordination, and internal BOEM deliberations. Alternatives were reviewed using
BOEM’s screening criteria, described in Section 2.2. Alternatives that did not satisfy the screening
criteria (i.e., were found to be infeasible or did not meet the purpose and need) were dismissed from
detailed analysis in this Final EIS. Alternatives considered but dismissed from detailed analysis and the
rationale for their dismissal are described in Section 2.2. The alternatives carried forward for detailed
analysis in this Final EIS are summarized in Table 2.1-1 and described in detail in Sections 2.1.1 through
2.1.3. Table 2.1-2 summarizes potential scenarios for Phase 2 export cable installation. The alternatives
listed in Table 2.1-1 are not mutually exclusive. BOEM may select elements of multiple listed Final EIS
alternatives resulting in a preferred alternative identified in the Final EIS provided that the design
parameters are compatible and the preferred alternative still meets the purpose and need.

Although BOEM’s authority under the OCSLA only extends to activities on the OCS, alternatives which
address nearshore and onshore elements, as well as offshore elements of the Proposed Action, are
analyzed in the EIS. BOEM’s regulations (30 CFR § 585.620) require that the COP describes all planned
facilities that the lessee would construct and use for the proposed Project, including onshore and support
facilities and all anticipated proposed Project easements. As a result, those federal, state, and local
agencies with jurisdiction over nearshore and onshore impacts may adopt, at their discretion, those
portions of BOEM’s Final EIS that support their own permitting decisions.
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NMEFS and USACE are serving as cooperating agencies. NMFS intends to adopt the Final EIS if, after
independent review and analysis, NMFS determines the Final EIS to be sufficient to support its separate
proposed action and decision to issue the authorization, if appropriate. Under the Proposed Action and
other action alternatives, NMFS’ action is to issue the requested Letter of Authorization to the applicant
authorizing incidental take under the MMPA for the activities specified in its application and that are
being analyzed by BOEM in the reasonable range of alternatives described in here. USACE similarly
intends to adopt the Final EIS if it is determined to be sufficient after independent review to meet its
responsibilities under Section 404 of the CWA and Section 10 of the RHA. USACE is required to analyze
alternatives for the proposed Project that are reasonable and practicable pursuant to NEPA and the CWA
Section 404(b)(1) Guidelines. The range of alternatives analyzed in the Final EIS, including alternatives
considered but dismissed, represents a reasonable range of alternatives for this analysis.

BOEM decided to use the NEPA substitution process for National Historic Preservation Act (NHPA)
Section 106 purposes, pursuant to 36 CFR § 800.8(c), during its review of the proposed Project.
Regulations implemented pursuant to Section 106 of the NHPA, Protection of Historic Properties

(36 CFR Part 800, specifically 36 CFR § 800.8(c)), provides for use of the NEPA substitution process to
fulfill a federal agency’s NHPA Section 106 review obligations in lieu of the procedures set forth in

36 CFR §§ 800.3 through 800.6. Final avoidance, minimization, and mitigation measures to resolve
impacts on historic properties are presented in Appendix H, Mitigation and Monitoring. Ongoing
consultation with consulting parties and government consultation with tribal nations may result in
additional measures or changes to these measures.

Table 2.1-1: Alternatives Considered for Analysis

Alternative Description

Alternative A, | Under Alternative A, BOEM would not approve the COP; the proposed Project construction, operations,
No Action and decommissioning would not occur; and no additional permits or authorizations for the proposed Project
Alternative would be required.* Any potential environmental and socioeconomic impacts, including benefits, associated

with the proposed Project as described under the Proposed Action would not occur. However, all other past
and ongoing impact-producing activities would continue. The current resource condition, trends, and impacts
from ongoing activities under Alternative A serve as existing conditions against which the direct and indirect
impacts of all action alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future impact-producing offshore wind
and non-offshore wind activities would be implemented, which would cause changes to existing conditions
even in the absence of the Proposed Action. The continuation of all other existing and reasonably foreseeable
future activities described in Appendix E, Planned Activities Scenario, without the Proposed Action serves as
the baseline for the evaluation of cumulative impacts.

Alternative B, | Under Alternative B, the construction, operations, and decommissioning of a wind energy facility in the
Proposed SWDA offshore Massachusetts would consist of the components described below:

Action » Up to 132 total foundations for 125 to 129 WTGs and 1 to 5 ESPs would be installed in 130 positions,
generating at least 2,036 MW and up to 2,600 MW of electricity to meet existing and potential future
offtake demands for New England states. This equates to an approximate minimum nameplate capacity of
16 MW per WTG.?

» Iftwo ESPs are used for Phase 1, the applicant states that each ESP could occupy one of the 130 positions
in the SWDA, or the two ESPs could be co-located at a single position, with each ESP’s monopile
foundation located within 250 feet of that position (i.e., the monopiles would be separated by up to
500 feet). Similarly, if two or three ESPs are used for Phase 2, each ESP could occupy one of the
130 positions in the SWDA, or two of the ESPs could be co-located at a single position (COP Volume I,
Sections 3.2.1.3 and 4.2.1.3; Epsilon 2023). As a result, Phase 1 could include 64 foundations at
63 positions, and Phase 2 could include 89 foundations at 88 positions—a total of 132 foundations at
130 positions.™ © Inter-array cables would be installed, linking the individual WTGs to the ESPs and inter-
link cables between ESPs.

* Five offshore electrical transmission cables, including two for Phase 1 and three for Phase 2, would be
installed in an OECC through Muskeget Channel (including the Western Muskeget Variant).¢ Table 2.1-2
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Alternative

Description

provides the Phase 2 export cable scenarios. Landing sites for Phase 1 cables would be in Barnstable
County, Massachusetts. Intended landing sites for Phase 2 cables would also be in Barnstable County,
except if the SCV is implemented (see below).

* Onshore electrical cables, grid interconnection cables, and up to three new or upgraded substations would
be installed in Barnstable County, Massachusetts (including, but not limited to, the existing West
Barnstable Substation).

+ Park City Wind proposed the SCV under BOEM’s phased development regulation (30 CFR § 585.629) as
a latter phase for potential development for which BOEM conducted an initial analysis under NEPA. The
SCV could include up to three offshore electrical transmission cables for Phase 2 only (in lieu of or in
addition to the proposed route through Muskeget Channel) with a cable landing site, onshore transmission
cable, grid interconnection, and new or upgraded substations in Bristol County, Massachusetts. The SCV
is conceptual and a contingency route with limited details included in the COP (Epsilon 2023) for review
at this time. Future use of the SCV is subject to the submission of a revised COP, additional reviews under
NEPA, OCSLA, and NHPA and subject to additional consultations. Future use of the SCV could also
necessitate upgrades to existing substations in Bristol County not currently envisioned by substation
operators or ISO-NE.©

Development of the proposed Project would occur within the range of design parameters outlined in the COP
(Epsilon 2023), subject to applicable mitigation and monitoring measures.

Alternative C,
Habitat
Impact
Minimization
Alternative

Under Alternative C, the construction, operations, and decommissioning of a wind energy facility on the
OCS offshore Massachusetts would occur within the range of the design parameters outlined in the proposed
Project COP (Epsilon 2023), subject to applicable mitigation and monitoring measures. However, this
alternative would limit the available scenarios for the Phase 2 export cable routes and configurations to
minimize impacts on complex fisheries habitats in Muskeget Channel, compared to Alternative B.4

* Alternative C-1: Western Muskeget Variant Avoidance. This alternative would preclude use of the
Western Muskeget Variant, limiting available scenarios to those that include only the Eastern Muskeget
route and SCV (Scenarios 1, 3, 5, and 6 in Table 2.1-2). Avoiding use of the Western Muskeget Variant
would avoid a crossing of a proposed export cable route for the SouthCoast Wind Project within the
Western Muskeget Channel and limit the total number of potential crossings of the SouthCoast Wind cable
to a single crossing south of Muskeget Channel. This area of the proposed cable crossing south of
Muskeget Channel has potentially less biogenic structure than the additional crossing that would occur
within the channel if the Western Muskeget Variant route were used. Figure 2.1-1 provides approximate
mapping of the proposed Project and SouthCoast Wind export cable routes, including potential areas of
cable crossings.

* Alternative C-2: Eastern Muskeget Route Minimization. This alternative would minimize, to the
degree practicable, the use of the Eastern Muskeget route and maximize the use of the Western Muskeget
Variant and/or the SCV (Scenarios 4, 5, and 6 in Table 2.1-2) for all Phase 2 export cables. Under this
alternative, the two Phase 1 cables would be installed in the Eastern Muskeget route, along with a
maximum of one Phase 2 cable. This eliminates the option for a total of two to three Phase 2 cables to be
installed in the Eastern Muskeget route. This alternative could potentially reduce impacts on productive
complex habitats along the Eastern Muskeget route compared to Alternative B. Scenarios 5 and 6 would
require significant delays to Phase 2 due to the need to upgrade substation(s) connected to ISO-NE that are
not currently planned for upgrade. The applicant states that Scenarios 5 and 6 would require significant
delays to Phase 2 due to the need to upgrade substations connected to ISO-NE that are not currently
planned for upgrade (Avangrid 2022a).
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Alternative Description
Preferred The Preferred Alternative aligns with the Proposed Action, where it adopts aspects of both Alternative B and
Alternative Alternative C-1. All other proposed Project components, including construction, operations, and

decommissioning, would also align with the alternatives described above, except as described below. The
Preferred Alternative would identify the use of the Eastern Muskeget route as the preferred OECC through
the Muskeget Channel for both Phase 1 and Phase 2, with the export cables making landfall in the Town of
Barnstable, Massachusetts (identical to cable Scenario 1 of Phase 2 under Alternative C-1, Table 2.1-2). If
necessary, a contingency option for the use of the Western Muskeget Variant (cable Scenario 2 of Phase 2
under Alternative B, Table 2.1-2) is also provided in the Preferred Alternative to maintain technical and
economic viability of the proposed Project. Use of the Western Muskeget Variant Contingency Option would
require written justification from the lessee to BOEM that use of the Western Muskeget Variant is necessary
to preserve proposed Project viability, as described in Appendix H. As described in the mitigation measure,
use of the Western Muskeget Variant Contingency Option would require review and approval from BOEM
that it is essential to maintain proposed Project viability. The Preferred Alternative would also disallow the
co-location of ESPs or WTGs resulting in 130 WTG or ESP positions, as opposed to 132 positions as
described in Alternative B. This would result in the installation of 125 to 129 WTGs and 1 to 5 ESPs within
Lease Area OCS-A 0534 and potentially a portion of Lease Area OCS-A 0501.

BOEM = Bureau of Ocean Energy Management; CFR = Code of Federal Regulations; COP = Construction and Operations Plan;
EIS = Environmental Impact Statement; ESP = electrical service platform; MMPA = Marine Mammal Protection Act; MW =
megawatt; NEPA = National Environmental Policy Act; NHPA = National Historic Preservation Act; OCS = Outer Continental
Shelf; OCSLA = Outer Continental Shelf Lands Act; OECC = offshore export cable corridor; RI/MA Lease Areas = Rhode
Island and Massachusetts Lease Area; SCV = South Coast Variant; SWDA = Southern Wind Development Area; WTG = wind
turbine generator

2 Under Alternative A, impacts on marine mammals incidental to construction activities would not occur. Therefore, NMFS
would not issue the requested authorization under the MMPA to the applicant.

2 The applicant has not yet identified the nameplate capacity of the WTG, and the COP has identified the maximum capacity for
the proposed Project to be approximately 2,600 MW using up to the maximum 130 positions within the lease area.

b The COP seafloor disturbance tables (Appendix III-T; Epsilon 2023), acoustic impacts (Appendix I1I-M; Epsilon 2023), the
Navigation Safety Risk Assessment (COP Appendix III-I; Epsilon 2023), Marine Archaeological Resources Assessment

(COP Appendix II-D; Epsilon 2023), and air emissions (COP Appendix III-B; Epsilon 2023) incorporate 132 foundations in
130 WTG/ESP positions (Maria Hartnett, Pers. Comm, November 15, 2022).

¢ BOEM has determined not to approve the co-location of ESPs in the Preferred Alternative due to navigation concerns. The
consideration of co-locating ESPs will be maintained in the EIS to ensure consistency with the best available science and
modeling used in the analysis.

4 The applicant states that “With the rapid advancement of WTG technology, it is possible that an additional offshore export
cable could be needed for New England Wind. If used, the additional cable would remain within the existing offshore export
cable corridor or variants assessed and would not exceed the impacts analyzed for each corridor or variant” (COP Volume I,
Section S-1; Epsilon 2023). If an additional cable is proposed, the applicant would be required to file a COP revision per

30 CFR § 585.634, describing the need for this cable and providing the information necessary to complete a sufficient analysis.
In response, BOEM would complete additional environmental analysis and relevant consultations required by NEPA, NHPA, and
other applicable statutes to inform BOEM’s decision to approve, approve with conditions, or disapprove the COP revision.

¢ If the SCV is necessary, the applicant would be required to file a COP revision per 30 CFR § 585.634, describing the need for
the SCV and providing the information necessary to complete a sufficient analysis. In response, BOEM would complete
additional environmental analysis and relevant consultations required by NEPA, NHPA, and other applicable statutes to inform
BOEM’s decision to approve, approve with conditions, or disapprove the COP revision.
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Table 2.1-2: Export Cable Scenarios

Cable Layout (Number of Cables)
Eastern
Muskeget Western Muskeget SCvV
Alternative Phase Scenario OECC Variant OECC OECC*?
Alternative B, 1 NA 2 — —
Proposed Action
2 1 3 — —
2 2 1 —
3 2 — 1
4 1 2 —
50 1 2
6 — — 3
Alternative C-1, 1 NA 2 — —
Western Muskeget
Variant Avoidance
2 1 3 — —
3 2 — 1
5b 1 — 2
6 b — — 3
Alternative C-2, 1 NA 2 — —
Eastern Muskeget
Route Minimization
2 4 1 2 —
5b 1 — 2
6 — — 3
Preferred Alternative 1 NA 2 — —
2 1 3 — —
2 (Contingency 2 1 —
Option)
3ab 2 _ 1
52 b 1 —_— 2
680 — — 3

Source: COP Volume I, Table 4.1-2; Epsilon 2023

BOEM = Bureau of Ocean Energy Management; CFR = Code of Federal Regulations; COP = Construction and Operations Plan;
NA = not applicable; NEPA = National Environmental Policy Act; NHPA = National Historic Preservation Act; OECC =
offshore export cable corridor; SCV = South Coast Variant

2 If the SCV is necessary, the applicant would be required to file a COP revision per 30 CFR § 585.634, describing the need for
the SCV and providing the information necessary to complete a sufficient analysis. In response, BOEM would complete
additional environmental analysis and relevant consultations required by NEPA, NHPA, and other applicable statutes to inform
BOEM’s decision to approve, approve with conditions, or disapprove the COP revision.

b The applicant states that Scenarios 5 and 6 are theoretically possible but unlikely and would require significant delays to

Phase 2 due to the need to upgrade substations connected to ISO-NE that are not currently planned for upgrade (Avangrid
2022a).
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2.1.1 Alternative A — No Action Alternative

Under Alternative A, BOEM would not approve the COP. Proposed Project construction, operations, and
decommissioning would not occur, and no additional permits or authorizations for the proposed Project
would be required.'® Any potential environmental and socioeconomic impacts, including benefits,
associated with the proposed Project, as described under Alternative B, would not occur. However, all
other past and ongoing impact-producing activities would continue. The current resource condition,
trends, and impacts from ongoing activities under Alternative A serve as existing conditions against
which the direct and indirect impacts of all action alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future impact-producing offshore wind
and non-offshore wind activities would be implemented, which would cause changes to existing
conditions even in the absence of Alternative B. The continuation of all other existing and reasonably
foreseeable future activities described in Appendix E, Planned Activity Scenario, without Alternative B
serves as the baseline for the evaluation of cumulative impacts.

2.1.2  Alternative B — Proposed Action

Under Alternative B, the applicant would be authorized to construct, operate, and decommission a wind
energy facility generating at least 2,036 MW, along with associated offshore and onshore cabling,
onshore substations, and onshore operations facilities. This proposed Project would be developed in two
phases, with a maximum of 130 WTG and ESP positions. Four to five offshore export cables would
transmit electricity generated by the WTGs to onshore transmission systems in the Town of Barnstable or
in Bristol County, Massachusetts. Figure 1.1-1 provides an overview of the proposed Project.

The proposed Project’s WTGs and ESPs would be immediately southwest of Vineyard Wind 1. The
proposed Project would occupy all of Lease Area OCS-A 0534 and potentially a portion of Lease

Area OCS-A 0501 (collectively the SWDA). This additional portion could be included if Vineyard
Wind 1 does not develop the spare or extra positions included in the area covered by Lease Area OCS-A
0501 and BOEM approves the assignment of those positions to Lease Area OCS-A 0534. Two aliquots
(small areas of the ocean surface) adjacent to but outside of Lease Area OCS-A 0501 are within

Lease Area OCS-A 0534 but would not contain any proposed Project elements.

The SWDA would occupy 101,590 to 111,939 acres depending on whether any of the Vineyard

Wind 1 positions are assigned to the proposed Project. The SWDA is slightly more than 20 miles
southwest of Martha’s Vineyard, Massachusetts, and approximately 24 miles south of Nantucket,
Massachusetts. The WTGs and ESPs in the SWDA would be oriented in an east-to-west, north-to-south
grid pattern with 1-nautical-mile (1.9-kilometer, 1.15-mile) x 1-nautical-mile (1.9-kilometer, 1.15-mile)
spacing between positions. '

The applicant has committed to measures as part of the proposed Project to avoid or minimize impacts on
physical, biological, socioeconomic, and cultural resources (COP Volume III, Section 4; Epsilon 2023).
These measures are described in Appendix H and are incorporated as part of Alternative B.

10 Under Alternative A, impacts on marine mammals incidental to construction activities would not occur.
Therefore, NMFS would not issue the requested authorization under the MMPA to the applicant.

' As discussed in Table 2.1-1 and COP Volume I, Sections 3.2.1.3 and 4.2.1.3 (Epsilon 2023), the PDE allows for
the colocation of two ESP foundations into a single position for both Phase 1 and Phase 2. Under this scenario, these
foundations would be 0.96-nautical-mile (1.85-kilometers, 1.10-miles) apart.
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The applicant would advance the proposed Project within the PDE summarized in Appendix C, Project
Design Envelope and Maximum-Case Scenario. Additional details of Alternative B are contained in the
COP (Volume I; Epsilon 2023)."

2.1.2.1 Monitoring and Surveys Committed to by the Applicant

As part of Alternative B, the applicant has committed to conducting monitoring surveys before, during,
and after construction (Table 2.1-3). The applicant is voluntarily conducting pre-construction surveys
under existing permits. A description of specific survey activities is provided in the respective resource
sections in Chapter 3, Affected Environment and Environmental Consequences. BOEM’s review under
OCSLA and Section 7 of the ESA and consultations under the ESA and the Magnuson-Stevens Fishery
Conservation and Management Act (MSA), as well as reviews under other applicable statutes, including
the MMPA and Coastal Zone Management Act, may result in additional measures or changes to these
measures.

Table 2.1-3: Monitoring Surveys

Monitoring Survey Project Stage Chapter 3 Resource Section

Fisheries monitoring plan Pre-construction, construction, and operations | Commercial Fisheries and For-Hire
Recreational Fishing

Benthic monitoring plan Pre-construction, construction, and operations | Benthic Resources

Protected species mitigation and Pre-construction, construction, and operations | Finfish, Invertebrates, and
monitoring plan: marine mammals, Essential Fish Habitat; Marine
sea turtles, and ESA-listed fish Mammals; Sea Turtles

Avian and bat post-construction Operations Bats; Birds

monitoring framework

ESA = Endangered Species Act
2.1.2.2 Phase 1 (Park City Wind Project)

Phase 1, also known as the Park City Wind Project, would be developed immediately southwest of
Vineyard Wind 1. Phase 1 would have a total generating capacity of up to 804 MW and consist of 41 to
62 WTGs and up to 2 ESPs (Table C-1 in Appendix C, Project Design Envelope and Maximum-Case
Scenario).

Phase 1 Construction and Installation

Phase 1 includes the construction of both onshore and offshore facilities. Onshore construction of

Phase 1 would likely begin in 2024, and offshore construction would likely begin in 2026. Onshore
substation construction would begin in the fourth quarter 2024, and onshore export cable route (OECR)
construction would begin in third quarter 2024; construction within the OECC and WTG and ESP would
begin in late second quarter 2026; and inter-array cable installation would begin in third quarter 2026.
Construction would be complete by fourth quarter 2027 (Stephanie Wilson, pers. comm., June 27, 2023).

12 The COP can be accessed at https://www.boem.gov/renewable-energy/state-activities/vineyard-wind-south-
construction-and-operations-plan.
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Onshore Activities and Facilities

Onshore proposed Project elements include the Town of Barnstable Landfall Site, the onshore export
cables from the landfall site to the onshore substation, the onshore substation site, and the connection
from the proposed substation site to the existing bulk power grid (Figure 2.1-2).

The Phase 1 offshore export cables would make landfall within paved parking areas at either the
Craigville Public Beach Landfall Site or the Covell’s Beach Landfall Site in the Town of Barnstable. The
ocean-to-land transition at either landfall site would employ the horizontal directional drill (HDD)
technique, which would avoid or minimize impacts on the beach, intertidal zone, and nearshore areas.

The applicant would construct one or more underground concrete transition vaults, also called splice
vaults, at the landfall site. These would be accessible after construction via a manhole. Inside the splice
vault(s), the 220 to 275 kilovolt (kV) alternating current (AC) offshore export cables would be connected
to the 220 to 275 kV onshore export cables. From the landfall site to the proposed substation site, the
Phase 1 OECR would be approximately 6.5 miles long, depending on the cable landfall site and route
variant selected. The route options and variants are shown on Figure 2.1-2 (COP Volume I, Section
3.2.2.2; Epsilon 2023). Onshore export cables would be placed in a single concrete duct bank that would
primarily be installed via open trenching within public roadway layouts (either beneath the road or within
10 feet of the pavement), although portions of the duct bank could be within existing utility ROWs.

The duct bank could vary in size along its length, although the typical trench for the duct bank would be
8 feet deep, 5.5 feet wide at the bottom, and 11 feet wide at the top. Excavated areas for splice vaults,
either at the landfall site or along the OECR, would measure approximately 20 feet wide by 50 feet long.
The top of the duct bank would typically have a minimum of 3 feet of cover comprised of properly
compacted sand topped by pavement.

Most of the proposed OECR would pass through already developed areas, primarily paved roads, and
existing utility ROWs. The OECR would be entirely underground. Duct bank system installation would
typically occur outside of the summer peak tourist season, where feasible, to minimize traffic disruption.
All work would be performed in accordance with local, state, and federal safety standards, and any
applicant-specific requirements. The duct bank could vary in size and orientation along its length and
could be installed either as a flat layout (four conduits wide by two conduits deep) or as an upright layout
(two conduits wide by four conduits deep).

The Phase 1 onshore export cables would terminate at the proposed substation site on an approximately
6.7-acre commercial property at 8 Shootflying Hill Road. If necessary for engineering or other reasons,
some of the onshore substation equipment currently intended for the 8 Shootflying Hill Road site could
instead be placed on the 2.8-acre Parcel #214001 immediately southeast of (and adjoining) the West
Barnstable Substation. Construction would advance similarly on either site. The applicant has also
acquired the 1-acre property at 6 Shootflying Hill Road and would construct an access road on this
property to reach the 8 Shootflying Hill Road onshore substation site. Construction of the onshore
substation would take approximately 18 to 24 months.

Ground-disturbing activities during onshore substation construction include excavation and grading. The
applicant anticipates the entire 8 Shootflying Hill Road site would need to be cleared to accommodate
grading and access, as would the entire 6 Shootflying Hill Road parcel. Clearance of Parcel #214-001
would also be necessary if the parcel is used for the proposed Project. The applicant would plant a
vegetated screening on the western and northern boundaries of the onshore substation site, providing
visual screening for existing residences. The eastern boundary could be used for part of the perimeter
access drive, and the abutting land is undeveloped wooded land. The entire site would have a perimeter
access fence, and the western edge could have sound attenuation walls, if necessary.
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Phase 1 would connect into the ISO New England electric grid (the regional electrical grid) via
Eversource’s existing 345 kV West Barnstable Substation. The proposed Project would install cables
along a grid interconnection route, which would run up to 1.8 miles, depending on the route selected
(Figure 2.1-2). As with the OECR, the grid interconnection route would be installed within public
roadway layouts (either beneath the road or within 10 feet of the pavement) or entirely within existing
utility ROWs. The 345 kV grid interconnection cables would be the same type of cable as the onshore
export cables and installed in an underground duct bank with the same maximum dimensions as those
described for the OECR.

Modifications and an expansion at the West Barnstable Substation would also be required to
accommodate Phase 1. [ISO New England and Eversource would determine the design and schedule of
this work, which could include installation of an additional transformer and associated electrical
transmission equipment (COP Volume I, Section 3.2.2; Epsilon 2023). It is anticipated that the West
Barnstable Substation expansion could occur between the existing substation and the Oak Street
Substation on the northern part of the same parcel.

Offshore Activities and Facilities

Offshore proposed Project components for Phase 1 include WTGs and their foundations, ESPs and their
foundations, scour protection for all foundations, inter-array cables that connect the WTGs to the

ESPs, the inter-link cables that connect the ESPs, and the export cables to the landfall location

(Figures 2.1-3 and 2.1-4). The offshore proposed Project elements, with the exception of the export cables
installed within 3 nautical miles (3.5 miles) of the Massachusetts coastline, are within federal waters. A
summary of export, inter-link, and inter-array cable distances within federal and state waters is provided
in Table 2.1-4. The COP provides a detailed description of proposed construction methods (Volume I,
Section 3.3.1; Epsilon 2023).

The applicant would install up to 62 WTGs with maximum nacelle-top heights of 725 feet above

mean lower low water (MLLW) and maximum vertical blade tip extension of 1,171 feet MLLW.

Figure 2.1-5 provides a schematic drawing of the maximum WTG design parameters. The applicant
would mount Phase 1 WTGs on monopile or jacket foundations. A monopile (Figure 2.1-6) is a long steel
tube driven up to 180 feet into the seabed. A jacket foundation (Figure 2.1-7) is a latticed steel frame with
three or four supporting pin piles driven up to 279 feet into the seabed. Additional schematic drawings
and photos of proposed foundation types are included in the COP (Volume I, Section 4.2.1.1; Epsilon
2023).

Each Phase 1 WTG would contain approximately 3,012 gallons of transformer oil, approximately
1,820 gallons of general oil (for hydraulics and gearboxes), and approximately 1,849 gallons of diesel
fuel. Use of other chemicals would include coolants/refrigerants, grease, paints, and sulfur hexafluoride
(COP Volume I, Table 4.3-7; Epsilon 2023).

Table 2.1-4: Federal and State Jurisdictional Summary of Selected Phase 1 Facilities

Total
Federal Waters State Waters (nautical
Phase 1 Facility (nautical miles) (nautical miles) miles)
Maximum length of each cable within the OECC 24 21 45
Maximum length of each cable within the SWDA 10 0 10
Maximum inter-link cable length? 11 11
Maximum inter-array cable length® 122 122

OECC = offshore export cable corridor; SWDA = Southern Wind Development Area

# The offshore export cable length includes a 15 percent allowance for micro-siting within Lease Areas OCS-A 0534 and OCS-A
0501 and a 5 percent allowance for micro-siting within the OECC outside the lease areas.
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The applicant would construct up to two ESPs in the SWDA to serve as the interconnection point between
the WTGs and the export cables. The ESPs would be located along the northwestern edge of the SWDA
and include step-up transformers and other electrical equipment needed to connect the 66 to 132 kV
inter-array cables to the 220 to 275 kV offshore export cables. Each inter-array cable would be buried
below the seabed and connect a string consisting of multiple WTGs to the ESP. The number and
orientation of the inter-array cables would depend on the exact WTG and ESP positions used. If the
proposed Project uses more than one ESP, a 66 to 275 kV inter-link cable would be installed to connect
the ESPs.

The ESPs could be co-located with WTG positions. In such cases, two foundations would be installed in a
single position, separated by approximately 500 feet (COP Volume I, Section 3.2.1.3; Epsilon 2023). As a
result, Phase 1 could include 64 foundations at 63 positions, and Alternative B overall would include up
to 132 foundations in the 130 positions shown on Figure 2.1-3. Each ESP would contain up to
approximately 118,281 gallons of transformer oil, approximately 335 gallons of general oil, and
approximately 5,468 gallons of diesel fuel. The COP provides additional details related to proposed
chemicals stored in WTGs and ESPs, as well as their anticipated volumes (Volume I, Section 3.3.4.4 and
Table 4.3-7; Epsilon 2023).

The WTGs and ESPs would include a nighttime obstruction lighting system that complies with Federal
Aviation Administration (FAA) and U.S. Coast Guard (USCG) lighting standards and is consistent with
BOEM best practices (BOEM 2021a). The applicant’s lighting and marking plan would describe the
lighting and marking system as part of the final layout plan, consistent with USCG standards. Such a plan
would specify WTG paint colors and the lighting configuration, and BOEM would require the applicant
to include justification for any deviations from BOEM’s guidelines on lighting and marking. The
applicant anticipates using (and BOEM may require, as a condition of COP approval outlined in the
ROD) an aircraft detection lighting system (ADLS) that would automatically activate lights when aircraft
approach. The WTGs would be painted off-white or light grey (no lighter than RAL 9010 Pure White and
no darker than RAL 7035 Light Grey) to reduce daytime visibility against the horizon.

The applicant would submit an application to USCG for a Private Aids to Navigation (PATON) permit
for each WTG constructed. Upon receipt and review of this application, which has not yet been filed,
USCG would issue the PATON permits. Each WTG would be maintained as a PATON and contain
marine navigation lighting and marking in accordance with the USCG’s PATON marking guidance for
offshore wind facilities in waters of the USCG First District (which includes waters from northern New
Jersey to the Maine-Canada border [USCG 2022]). All WTGs and ESPs would also display a uniform
system of marine navigation lighting and marking that includes yellow flashing lights on every WTG
foundation and alphanumeric identifiers (approximately 10 feet high) on each WTG tower and/or
foundation. The lights and alphanumeric identifiers would be visible from all directions. Each WTG’s air
draft restriction would be indicated on the foundation and/or tower. The proposed Project also includes
mariner radio activated sound signals'® and automatic identification system (AIS) transponders for
offshore facilities.

The WTGs and ESP foundations would be installed using jack-up vessels, anchored vessels, or dynamic
positioning (DP)'* vessels along with necessary support vessels and supply vessels, resulting in temporary
seafloor disturbance. The potential impacts associated with jack-up or anchored vessels are described in

13 In consultation with USCG, sound signals could include audible sound devices, such as horns, on WTGs and
ESPs.

14 DP allows a vessel to maintain its position by using a computer-controlled system that operates the propellers and
thrusters.
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Chapter 3. Vessels would be equipped with a crane and a pile-driving hammer. The applicant would begin
pile driving by using a “soft start” to help enable some marine life to leave the area before driving
intensity increases. ESP foundation installations could require specialized crane vessels. It is possible that
monopiles would be transported to the SWDA by floating in the water while pulled by tugs. The COP
provides more details about installation (Volume I, Section 3.3.1; Epsilon 2023). Scour protection for
foundations would be up to 9.8 feet high, would extend away from the foundation as far as 118 feet, and
would consist of rock and stone at least 2.5 inches in diameter. To maximize precision when placing
scour protection, the applicant would use the fall pipe method whenever feasible, as discussed in COP
Section 3.2.1.5.4 (Volume I; Epsilon 2023).

Two high-voltage AC 220 to 275 kV offshore export cables up to 62.8 miles long (per cable; Table 2.1-4)
would be installed within the OECC and SWDA and transmit electricity from the ESPs to a landfall site
at either Craigville Public Beach or Covell’s Beach in the Town of Barnstable. One or more fiber optic
cables (for communication and other purposes) would also be installed within the OECC. The offshore
export cables would be installed at a target burial depth of 5 to 8 feet below the seafloor.

As part of the PDE, several cable installation methods could be used for the inter-array cables, inter-link
cables, and offshore export cables. The applicant would typically use post-lay burial techniques for
cables, which involve laying cable sections on the seafloor and using a jet plow or jet trenching (or
possibly a mechanical plow) to bury the cables. Other burial methods could be more rarely used, although
the choice of installation method would depend on seafloor conditions and sediment characteristics
(COP Volume I, Section 3.3.1.3; Epsilon 2023). The applicant states that installation method selection
would prioritize adequate burial depth achievement while using the “least environmentally impactful
[method] that is practicable for each segment of cable installation” (COP Volume I, Section 3.3.1.3.6;
Epsilon 2023). If sufficient burial is not achieved on the first installation pass, the applicant would make
subsequent attempts, possibly using other installation techniques to achieve sufficient burial. No drilling
or blasting would be required.

Prior to cable laying, a pre-lay grapnel run and pre-lay survey would be performed to clear obstructions
and inspect the route. Large boulders along the route may need to be relocated, and some dredging may
be required prior to cable laying to achieve sufficient burial depth below the stable seafloor. Most of the
dredging would occur on large sand waves, which are mobile features (COP Volume II-A, Figure 3.2-3;
Epsilon 2023). The applicant anticipates that, where necessary, dredging would occur within a corridor

that is 50 feet wide at the bottom and 1.6 feet deep, potentially extending as deep as 17 feet.

For the installation of the two Phase 1 offshore export cables, total dredging could affect a maximum of
52 acres and include up to 176,786 cubic yards of dredged material. This dredge volume includes

66,600 cubic yards of material in federal waters and up to 110,186 cubic yards of material in state waters.
The applicant could use several techniques to accomplish the dredging but would primarily rely on either
trailing suction hopper dredge (TSHD) or jetting (also known as mass flow excavation).'” For Phase 1, a
TSHD could be used to remove enough of the top of a sand wave (to be deposited into a hopper) to allow
subsequent cable installation into the stable seabed using one of the techniques described above. Should a
TSHD be used, the TSHD would dredge along the cable alignment until the hopper was filled to an
appropriate capacity, at which point the TSHD vessel would sail several hundred feet away and deposit
the dredged material within the OECC. If use of a TSHD is required during export cable installation,

the applicant may be required to obtain a Marine Protection, Research and Sanctuaries Act

15 The TSHD is used in sand waves of most sizes, whereas the jetting technique is used in sand waves less than
6.6 feet high. Sand wave dredging could be accomplished entirely by the TSHD or by a combination of jetting and
TSHD.
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Section 103 permit from USACE to identify specific dumping locations for dredge material and the
potential impacts of disposing dredge material in those locations. Under Section 103 of the Marine
Protection, Research and Sanctuaries Act, USACE regulates the transportation of dredged material for
purposes of dumping it into ocean water. At this time, the potential for use of a TSHD is low, and the
applicant is not currently pursuing a Section 103 permit. Should the applicant determine the definitive
need for the use of a TSHD during export cable installation, the applicant will coordinate with USACE
regarding Section 103 permitting and supplemental NEPA review, as applicable, prior to conducting
dredging activities as part of export cable installation.

Jetting uses a pressurized stream of water to push sand to the side. The jetting tool draws in seawater from
the sides and jets this water out from a vertical down pipe at a specified pressure and volume. The down
pipe is positioned over the cable alignment, enabling the stream of water to fluidize the sands around the
cable, allowing the cable to settle into the trench. This process causes the top layer of sand to be
side-casted to either side of the trench; jetting removes the top of the sand wave and buries the cable.
Typically, several passes are required to lower the cable to the minimum target burial depth. Protection
conduits installed at the approach leading to each WTG and ESP foundation protect all offshore export
cables and inter-array cables.

If sufficient burial depth is not achieved through the methods described above, additional cable protection
measures such as rock placement, gabion rock bags, concrete mattresses, half-shell pipes, or similar
techniques could be needed. Rock placement involves laying rocks on top of the cable to provide
protection. Concrete mattresses are prefabricated flexible concrete coverings that are laid on top of the
cable. In certain cases, the mattresses can be filled with grout or sand (referred to as grout/sandbags); this
method is generally applied on smaller-scale applications rather than standard concrete mattresses. Lastly,
half-shell pipes or similar products could be used that are made from composite materials or cast iron
with suitable corrosion protection. The applicant estimates that approximately 6 percent of the OECC
route and 2 percent of inter-array and inter-link and offshore export cable length could require such
additional measures (COP Volume I, Section 3.2.1; Epsilon 2023). The potential impacts associated with
implementation of the cable protection methods specified above are described in Chapter 3.

Site preparation would include high-resolution geophysical (HRG) surveys and other risk mitigation for
potential unexploded ordnance, munitions, and explosives of concern. Avoidance is the preferred
approach to ordinance and munitions; however, where avoidance is not possible, proper disposal of the
contaminated object would occur with appropriate contractors involved (COP Volume II-A,

Section 3.2.6.4; Epsilon 2023). The applicant would use vessels, vehicles, and aircraft during

Phase 1 construction, including construction and support vessels to complete tasks in the SWDA and
along the OECC. Table 2.1-5 lists the onshore port facilities that could be used for crew transfer,
component shipments, storage, preparing components for installation, and potentially some component
fabrication and assembly. In addition to the ports listed in Table 2.1-5, some components, materials, and
vessels could come from ports in other nations.

The applicant does not propose to direct or implement any potential port improvements specifically to
support Phase 1. In selecting the ports to be used for Phase 1 construction and operations, the
applicant would consider the suitability of existing ports listed in Table 2.1-5, including upgrades
planned or completed by the port owners. Therefore, no port upgrades would occur as a direct result of
Phase 1 (COP Volume I, Section 3.2.2.5; Epsilon 2023).
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Table 2.1-5: Possible Ports Used during Phase 1 Construction, Operations, and Decommissioning

Geography Ports

Massachusetts | New Bedford Marine Commerce Terminal, other areas in New Bedford Harbor, Brayton Point Commerce
Center, Vineyard Haven, Fall River, Salem

Rhode Island Port of Davisville, ProvPort, South Quay Terminal

Connecticut Bridgeport, New London State Pier

New York Capital Region Ports (Port of Albany, Coeymans, and New York State Offshore Wind Port); Staten Island
Ports (Arthur Kill and Homeport Pier); South Brooklyn Marine Terminal; GMD Shipyard; Shoreham;
Greenport Harbor (operations only)

New Jersey Paulsboro

Canada Halifax, Sheet Harbor, Saint John

ProvPort = Port of Providence

During Phase 1 construction, the applicant anticipates an average of approximately 30 vessels operating
during a typical workday in the SWDA and along the OECC. Approximately 60 vessels could be present
during the period of maximum construction activity at the start of WTG installation. Many construction
vessels would remain in the SWDA or OECC for days or weeks at a time. The proposed Project
construction would generate an average of 7 daily round trips from select ports listed in Table 2.1-5, with
approximately 15 daily round trips during maximum construction activity. Additionally, construction
vessels may make infrequent trips to port for bunkering and provisioning.

The maximum number of vessels at any one time is highly dependent on the proposed Project’s final
schedule, final design, and the logistics solution used to achieve compliance with the Jones Act (COP
Volume I, Section 3.3.1.12.1; Epsilon 2023). Vessel types proposed for the cable installation include
vessels capable of DP, anchored vessels, self-propelled vessels, and/or barges. All proposed Project
vessels are subject to applicable USCG regulations for ballast water management (33 CFR Part 151
Subpart C, 33 CFR Part 151 Subpart D, and 46 CFR Subpart 162.060). These requirements apply to all
U.S. and foreign-flagged commercial vessels equipped with ballast water tanks and operating in U.S.
waters. Additional information can be found in the Navigation and Vessel Inspection Circular 01-18,
Ballast Water Management for Control of Non-Indigenous Species in Waters of the United States
(USCG 2018).

The proposed Project could require vessel anchoring, especially during the cable burial process.
Anchoring, if used, would avoid sensitive seafloor habitats to the greatest extent practicable and be
completely prohibited in eelgrass beds (Appendix H). Where it is considered impracticable to avoid a
sensitive seafloor habitat, mid-line anchor buoys would be used where feasible and considered safe by
vessel operators as a potential measure to reduce and minimize potential impacts from anchor line sweep
(Appendix H).

Phase 1 Operations and Maintenance

Phase 1 is expected to have an operating period of 30 years. The proposed Project would include a
comprehensive maintenance program, including preventative maintenance (e.g., oil changes) based on
statutory requirements, original equipment manufacturer (OEM) guidelines, and industry best practices.
In addition, the applicant would maintain an oil spill response plan (OSRP), an emergency response plan,
and a safety management system, including an environmental management system that would be issued to
the vessels and construction firms (COP Volume I, Appendices I-B and I-F; Epsilon 2023). These
BOEM- and Bureau of Safety and Environmental Enforcement- (BSEE-) approved plans would be in
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place prior to construction. The applicant would inspect WTGs, foundations, ESPs, inter-array cables,
offshore export cables, landfall locations, onshore export cables, and other proposed Project facilities.

Proposed Project WTGs would be designed to operate without attendance by any operators. Continuous
monitoring would be conducted using a supervisory control and data acquisition (SCADA) system from a
remote location. Parameters that would be monitored include temperature limits, vibration limits, current
limits, voltage, etc. The WTGs would include self-protection systems that would be activated if a WTG
operates outside its specifications or the SCADA system fails. These self-protection systems could curtail
or halt WTG electricity production or disconnect WTGs from the grid.

The applicant and/or the selected WTG OEM would be responsible for the operation and monitoring of
the WTGs 24 hours per day, 7 days per week (24/7). This would be achieved through the applicant’s
operations facilities and a 24/7 control center owned and operated by shareholder company Avangrid
Renewables, LLC.

Onshore Activities and Facilities

For Phase 1, the applicant would establish a long-term service operation vessel (SOV) operations base in
Bridgeport, Connecticut, and operate crew transfer vessels (CTV) or the SOV daughter craft out of
Vineyard Haven on Martha’s Vineyard. Although the applicant plans to locate the Phase 1 operations
facilities in Bridgeport and/or Vineyard Haven, other ports listed in Table 2.1-5 could also be used to
support operations activities.

The onshore substation site, onshore export cables, and splice vaults would require minimal maintenance.
The applicant would conduct inspections and repairs according to industry standards for land-based
power transmission facilities.

Offshore Activities and Facilities

Routine maintenance is expected for WTGs, ESPs, and foundations. The applicant expects to conduct
annual inspections of foundations, structures, components, and equipment, including, but not limited to,
high-voltage equipment, lifting equipment, safety equipment, hook-on points, ladders, boat landing
structures, and internal structures (e.g., corrosion measurement, etc.). The applicant would proactively
repair or replace deteriorated components identified during these inspections. The applicant would
conduct HRG surveys and monitor cable exposure and/or depth of burial. It is expected that the cables
will be surveyed within 6 months of commissioning, at years 1 and 2, and every 3 years thereafter.

The applicant would prepare detailed preventative maintenance plans as part of the permitting process to
identify specific timetables for other inspections and maintenance activities. This monitoring schedule
may be adjusted over time based on results of the ongoing surveys (COP Volume I, Section 3.2.3.3;
Epsilon 2023). The applicant would need to use vessels, remote sensing equipment, vehicles, and aircraft
during the inspection and maintenance activities described above.

Phase 1 Conceptual Decommissioning

Pursuant to 30 CFR Parts 285 and 585, as well as other BOEM and BSEE requirements, the applicant
would be required to remove or decommission all facilities, projects, cables, pipelines, and obstructions
and clear the seabed of all obstructions created by the proposed Project. Methods of site clearance have
involved trawling, sonar, or remotely operated vehicle (ROV) or diver verifying that the site is clear.
Other methods may be used if approved from BSEE/BOEM. In accordance with applicable regulations
and a BSEE-approved decommissioning plan, the applicant would have up to 2 years to decommission
the proposed Project after the 33-year lease ends, unless the lease is extended, and return the area to
pre-construction conditions, as feasible. The applicant would need to obtain separate and subsequent
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approval, via a decommissioning application from BSEE, to retire any portion of the proposed Project in
place. The applicant would submit a decommissioning application prior to any decommissioning
activities. BOEM would conduct a NEPA review at that time, which could result in the preparation of a
NEPA document. If the COP is approved or approved with modifications, the applicant would have to
submit a bond that would be held by the U.S. government to cover the cost of decommissioning the entire
facility. Decommissioning may not occur for all proposed Project components. However, for the purposes
of the Final EIS, all analyses assume that decommissioning would occur as described in this section.

The applicant would be required to complete decommissioning within 2 years of termination of the lease
and either reuse, recycle, or responsibly dispose of all removed materials. The applicant has submitted a
decommissioning plan as part of the COP (Volume I, Section 3.3.3.4), and the final plan would outline
the applicant’s process for managing waste and recycling proposed Project components (Volume I;
Epsilon 2023). Although the proposed Project has a designed life span of 33 years, some installations and
components could remain fit for continued service after this time. The applicant would need to apply for
an extension to operate the proposed Project for more than the 33-year operations term stated in its lease.

The applicant must submit a decommissioning application upon the earliest of the following dates:

2 years before the expiration of the lease; 90 days after completion of the commercial activities on the
commercial lease; or 90 days after cancellation, relinquishment, or other termination of the lease

(30 CFR § 285.905). Upon completion of the technical and environmental reviews, BOEM can approve,
approve with conditions, or disapprove the lessee’s decommissioning application. This process includes
an opportunity for public comment and consultation with municipal, state, and federal management
agencies. Furthermore, pursuant to 30 CFR Parts 285 and 585 and other BOEM requirements, the
applicant would be required to remove or decommission all installations and clear the seabed of all
obstructions created by the proposed Project. The applicant would need to obtain separate and subsequent
approval from BOEM to leave any portion of the proposed Project in place in compliance with all
applicable law.

According to the decommissioning plan included in the COP (Volume I, Section 3.3.3.4; Epsilon 2023),
the WTG and ESP fluids would be drained into vessels for disposal in onshore facilities before
disassembling the structures and bringing them to port. Foundations would be temporarily emptied of
sediment, cut 15 feet below the mudline in accordance with BOEM regulations (30 CFR § 285.910(a)),
and removed. The portion of foundations buried below 15 feet would remain, and the depression refilled
with the temporarily removed sediment. In consideration of mobile gear fisheries (i.e., dredge and bottom
trawl gear), the applicant would remove scour protection during decommissioning. Offshore cables could
be retired in place or removed, subject to 30 CFR Part 285, Subpart I (COP Volume I, Section 3.3.3.4;
Epsilon 2023).

Depending on the needs of the host locations, the applicant may leave onshore facilities in place for future
use. Onshore cable removal, if required, would likely proceed using truck-mounted winches and handling
equipment. There are no plans to disrupt streets or onshore public utility ROWs by excavating or
deconstructing buried facilities. If the COP is approved or approved with modifications, the applicant
would be required to submit a bond (or another form of financial assurance) held by the U.S. government
to cover the cost of decommissioning the entire facility in the event that the applicant would not otherwise
be able to decommission the facility.

2.1.2.3 Phase 2 (Commonwealth Wind Project)

Phase 2, also known as the Commonwealth Wind Project, would be developed immediately southwest of
Phase 1 in the portion of Lease Area OCS-A 0534 that is not developed as part of Phase 1. Phase 2 would
deliver at least 1,232 MW of power to the ISO New England grid to assist the states of Connecticut and
Massachusetts, and the federal government, to meet climate and renewable energy/offshore wind goals.
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Phase 2 would consist of up to 88 WTGs and 3 ESPs (Table C-3 in Appendix C). The full buildout and
capacity of Phase 2 is largely dependent on market conditions and available WTG technology at the time
of procurement. The applicant has identified six potential scenarios, including contingencies, for the
Phase 2 OECC (Table 2.1-2). The applicant’s preference is to install the Phase 2 OECC adjacent to the
Phase 1 OECC. The Phase 2 OECR is proposed to be installed in the same general part of the Town of
Barnstable (although following different routes) as the Phase 1 OECR (Figure 2.1-8).

If the applicant is unable to install all Phase 2 export cables in the proposed (Eastern Muskeget) OECC
through Muskeget Channel, one or more Phase 2 cables could be installed in the Western Muskeget
Variant. If technical, logistical, grid interconnection, or other unforeseen issues prevent all Phase 2 export
cables from interconnecting at the West Barnstable Substation, the applicant would develop and use the
SCV in place of or in addition to the currently proposed Phase 2 OECC and OECR (Figure 2.1-9 shows
the OECCs for the Western Muskeget Variant and SCV). Because the SCV is a contingency, the applicant
had not provided information on grid interconnection routes, onshore cable routes, landfall locations, and
nearshore cable routes necessary to prepare a sufficient analysis of the SCV at the time of publication of
this Final EIS. Therefore, the analysis of the SCV in this Final EIS includes available information but
reflects some uncertainty. If the applicant determines that the SCV is necessary, the applicant would be
required to file a COP revision per 30 CFR § 585.634, describing the need for the SCV and providing the
information necessary to complete a sufficient analysis. In response, BOEM would complete additional
environmental analysis and relevant consultations required by NEPA, NHPA, and other applicable
statutes (including making the analysis available for public review and comment) to inform BOEM’s
decision to approve, approve with conditions, or disapprove the COP revision.

Phase 2 Construction and Installation

Phase 2 includes the construction of both onshore and offshore facilities. If Phase 2 proceeds
immediately following Phase 1, Phase 2 onshore construction would likely begin in 2025, and offshore
construction would begin in late 2026 (Stephanie Wilson, pers. comm., June 27, 2023). In this scenario,
each major construction activity would be sequential for the two phases (e.g., Phase 2 foundation
installation would follow Phase 1 foundation installation). However, there could be some overlap of
Phase 1 and Phase 2 offshore activities (e.g., offshore export cable installation and termination and WTG
installation and commissioning). There would be no concurrent/simultaneous pile driving of Phase 1 and
Phase 2 foundations. It is expected that Phase 2 would follow a similar order of construction and timing
of activities as Phase 1.

Onshore Activities and Facilities

The applicant intends to interconnect the entire Phase 2 electrical output to the electrical grid at the West
Barnstable Substation, the same location as used for Phase 1. The final design of Phase 2 (including the
number and size of the WTGs and the total power production capacity of Phase 2) would depend on the
available capacity at existing onshore grid tie-in points and could require up to two onshore transmission
systems. Consistent with the PDE approach, this Final EIS evaluates a Phase 2 configuration with two
landfall sites, two OECRs, and two onshore substation sites to transmit power to the grid. The first system
would be within the Town of Barnstable, while the second system, if necessary, would include the SCV
and constructed in south-central Bristol County, Massachusetts. Figure 2.1-8 shows the location of the
potential onshore transmission systems in Barnstable County. The OECR and substation associated with
the SCV have not been identified. If use of the SCV is required, BOEM will provide additional
information about the SCV OECR and substation as part of a supplemental NEPA analysis once the
applicant provides more detailed information. As a result, this chapter does not further discuss the SCV
OECR or substation(s).
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The Phase 2 offshore export cables would make landfall within paved parking areas at either the Dowses
Beach Landfall Site or the Wianno Avenue Landfall Site in the Town of Barnstable (Figure 2.1-8). The
ocean-to-land transition at the Dowses Beach Landfall Site would employ the HDD technique, which
would avoid or minimize impacts on the beach, intertidal zone, and nearshore areas. The preferred
transition method at the Wianno Avenue Landfall Site would also be HDD, although open trenching
methods may be used at this site due to challenges associated with topography and other existing
conditions (COP Volume I, Section 4.2.2.1; Epsilon 2023).

The applicant would construct one splice vault (described in Section 2.1.2.2) per offshore export cable at
the landfall site. These would be accessible after construction via a manhole. Inside the splice vault, the
220 to 345 kV AC offshore export cables would be connected to the 345 kV onshore export cables.

From the landfall site, the Phase 2 OECR would be approximately 10.6 miles long, depending on the
cable landfall site and route variant selected. The route options and variants are shown on

Figure 2.1-8 (COP Volume I, Section 4.2.2.2; Epsilon 2023). Onshore export cables would be installed in
duct banks as described for Phase 1 (Section 2.1.2.1). Duct banks would primarily be installed via open
trenching within public roadway layouts (either beneath the road or within 10 feet of the pavement),
although portions of the duct bank could be within existing utility ROWs. (COP Volume I, Section 4.2.2;
Epsilon 2023).

The applicant has identified two potential sites for the proposed Phase 2 substation (Clay Hill Substation
and Old Falmouth Road Substation; Figure 2.1-8). The Phase 2 Clay Hill onshore substation site would
be located approximately 0.25 mile west of the interconnection location at the existing Eversource West
Barnstable Substation. The applicant has site control over eight contiguous privately owned parcels
totaling approximately 29 acres. Of the eight parcels, four (parcels 2 through 5) would be developed as
part of substation construction. The total area to be disturbed for the substation, including site grading,
and stormwater features along with associated access roads, would be approximately 13.6 acres, which
includes removal of the existing single-family residential structure. The total area of tree clearing
associated with these activities would be approximately 13.3 acres (COP Volume I, Section 4.2.2.
Epsilon 2023).

The Old Falmouth Road onshore substation site option consists of four parcels totaling approximately
18.5 acres. The Old Falmouth Road site would be located over 2.5 miles from the West Barnstable
Substation. Of the four parcels that comprise the site, only two were available to the applicant through
option agreements, and those two would not provide enough space to accommodate the proposed
substation. Therefore, the applicant would need to secure additional option agreements to allow for use of
the Old Falmouth Road site as the location for the Phase 2 onshore substation.
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Offshore Activities and Facilities

Offshore proposed Project components for Phase 2 include similar components as those described for
Phase 1 (Figure 2.1-10). The offshore proposed Project elements, with the exception of the export cables
installed within 3 nautical miles (3.5 miles) of the Massachusetts coastline, are within federal waters. A
summary of export, inter-link, and inter-array cable distances within federal and state waters is provided
in Table 2.1-6. The COP provides a detailed description of proposed construction methods (Volume I,
Section 4.3.1; Epsilon 2023). The Phase 2 WTGs and ESPs would have the same maximum dimensions
as the Phase 1 WTGs and ESPs (Table C-3 in Appendix C) and would be mounted on either monopile, a
piled jacket, or suction bucket jacket foundations. Monopiles for Phase 2 WTGs and ESPs would be as
described in Section 2.1.2.2 for Phase 1. Phase 2 jacket foundations could be installed either with pin
piles (as described for the Phase 1 WTGs and ESPs) or suction buckets. If suction buckets are used, there
would be four buckets to penetrate the seafloor bottom up to 49 feet (Figure 2.1-11). A bottom-frame
foundation has a triangular spaceframe type structure secured to the seafloor, which could use either pin
piles or suction buckets (Figures 2.1-12 and 2.1-13). If pin piles are used, there would be three piles
driven up to 279 feet into the seabed and suction buckets to penetrate up to 49 feet into the seabed.
Additional schematic drawings and photos of the proposed foundation types are included in the COP
(Volume I, Section 4.2.1; Epsilon 2023). The amount of oil and other chemicals in each Phase 2 WTG
would be the same as described for the Phase 1 WTGs (Section 2.1.2.2).

The applicant would construct up to three ESPs in the SWDA to serve as the interconnection point
between the WTGs and the export cables. If two or three ESPs are used for Phase 2, each ESP could
occupy one of the 130 positions in the SWDA, or two of the ESPs could be co-located at a single position
(COP Volume I, Section 4.2.1.3; Epsilon 2023). Phase 2 could thus include 89 foundations at 88
positions. > The Phase 2 ESPs would be along the northwestern edge of the SWDA and as described for
Phase 1 (Section 2.1.2.2). As with Phase 1, a string of multiple WTGs would be connected to each
inter-array cable, and the inter-array cables would be connected to the ESP buried below the seabed. The
number and orientation of the inter-array cables would depend on the exact WTG and ESP positions used.
A 66 to 345 kV inter-link cable would be installed to connect the ESPs together. As described in

Section 2.1.2.2, ESPs could be co-located with WTG positions. Overall, Alternative B would include up
to 132 foundations in the 130 positions shown on Figure 2.1-3.

All WTGs and ESPs would include the same type of aviation obstruction lighting system and marine
navigation components (or would adhere to applicable guidelines at the time of construction) and be
painted a similar color as the Phase 1 WTGs and ESPs. As with the Phase 1 structures, the applicant
would apply to have each Phase 2 structure registered as a PATON.

Table 2.1-6: Federal and State Jurisdictional Summary of Selected Phase 2 Facilities

State Waters Total
Federal Waters (nautical (nautical

Phase 2 Facility (nautical miles) miles) miles)
Maximum length of each cable within the OECC* 24 20 44
Maximum length of each cable within the OECC using 24 18 42
Western Muskeget Variant
Maximum length of each cable within the SWDA? 23 0 23
Maximum inter-link cable length 32 0 32
Maximum inter-array cable length 175 0 175

OECC = offshore export cable corridor; SWDA = Southern Wind Development Area
# The offshore export cable length includes a 15 percent allowance for micro-siting within Lease Areas OCS-A 0534 and OCS-A
0501 and a 5 percent allowance for micro-siting within the OECC outside the lease areas.
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Figure 2.1-12: Phase 2 Bottom-Frame Foundation with Pin Piles Conceptual Drawing
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The installation methodology for Phase 2 structures would be as described for Phase 1, including the

use of jack-up, anchored, or DP vessels. Scour protection for foundations would be as described for
Phase 1 (Section 2.1.2.2). To transmit electricity to shore, the applicant would install three, 220 to 345 kV
high-voltage AC offshore export cables. Depending on the exact landfall location selected and the final
location of the Phase 2 ESPs, the proposed Phase 2 OECC route would have a maximum total length of
up to 221 miles between the Phase 2 ESPs and the landfall site in Barnstable. The proposed Phase 2
OECC, Western Muskeget Variant, and SCV are shown on Figure 2.1-13. One or more fiber optic cables
(for communication and other purposes) would also be installed within the OECC.

The Phase 2 offshore export cables would be installed at a target burial depth of 5 to 8 feet below the
seafloor. Installation techniques for the Phase 2 offshore export cables would be as described for the
Phase 1 cables (Section 2.1.2.2). For the installation of three Phase 2 offshore export cables within the
proposed corridor through Muskeget Channel to landfalls in Barnstable, total dredging could impact a
maximum of 73 acres and include up to 274,900 cubic yards of dredged material. This dredge volume
includes 143,800 cubic yards of material in federal waters and up to 131,100 cubic yards of material in
state waters.

If selected, the portion of the SCV within federal waters would be approximately 49 miles long per export
cable. Dredging for installation of two export cables in the SCV would affect 3.3 acres and include up to
6,131 cubic yards of dredged material for the federal waters portion of the two export cables (Epsilon
2023). These impacted areas would be in addition to or in place of some or all of the impacts described
for the proposed OECC through Muskeget Channel, depending on the number of Phase 2 cables installed
in the proposed OECC and SCV OECC. Installation of a third export cable within the SCV would require
additional dredging. BOEM will provide additional information about the SCV, including any potential
dredging within state waters, as part of a supplemental NEPA analysis once the applicant provides more
detailed information, if required. If the SCV is selected, a portion or all of the dredging impacts for the
Muskeget Channel routes would not occur.

The applicant would use vessels, vehicles, and aircraft during Phase 2 construction, including both
construction and support vessels to complete tasks in the SWDA and along the OECC. The possible ports
used for Phase 1 construction, as listed in Table 2.1-5, would also be potentially used for Phase 2 crew
transfer, components shipments, storage, preparing components for installation, and potentially some
component fabrication and assembly. In addition, some components, materials, and vessels could come
from ports in other nations.

The applicant does not propose to direct or implement any potential port improvements specifically to
support Phase 2. In selecting the ports to be used for Phase 1 construction and operations, the applicant
would consider the suitability of existing ports listed in Table 2.1-5, including upgrades planned or
completed by the port owners. Therefore, no port upgrades would occur as a direct result of

Phase 2 (COP Volume I, Section 4.2.2.5; Epsilon 2023).

During Phase 2 construction, the applicant anticipates an average of approximately 30 vessels operating
during a typical workday in the SWDA and along the OECC. Approximately 60 vessels could be present
during the period of maximum construction activity at the start of WTG installation. The applicant has
noted that many construction vessels would remain in the SWDA or OECC for days or weeks at a time.
The proposed Project construction would generate an average of 8 daily round trips from select ports
listed in Table 2.1-5, with approximately 15 daily round trips during maximum construction activity.
Additionally, construction vessels may make infrequent trips to port for bunkering and provisioning.

As with Phase 1, the maximum number of vessels involved in the proposed Project at any one time is
highly dependent on the proposed Project’s final schedule, final design, and the logistics solution used to
achieve compliance with the Jones Act (COP Volume I, Section 4.3.1.12.1; Epsilon 2023). Vessel types
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proposed for Phase 2 would be similar to and subject to the same regulations as those described for
Phase 1 in Section 2.1.2.2. Depending on the proposed Project’s final schedule, some vessel trips could
serve both Phase 1 and Phase 2 construction activities.

The proposed Project could require anchoring of vessels, especially during the cable burial process.
Anchoring, if used, would avoid sensitive seafloor habitats to the greatest extent practicable and be
completely prohibited in eelgrass beds (Appendix H). Where it is considered impracticable to avoid a
sensitive seafloor habitat, mid-line anchor buoys would be used, where feasible and considered safe by
vessel operators, as a potential measure to reduce and minimize potential impacts from anchor line sweep
(Appendix H).

Phase 2 Operations and Maintenance

Phase 2 is expected to have an operating period of 30 years and be subject to the comprehensive
maintenance program and management plans identified in Section 2.1.2.2 (COP Appendices I-B and I-F;
Epsilon 2023). As with Phase 1, Phase 2 WTGs would be designed to operate without attendance by any
operators, and continuous monitoring would be conducted using a SCADA system from a remote
location. The Phase 2 WTGs would also include self-protection systems (as described for Phase 1 WTGs
in Section 2.1.2.2) that would be activated if a WTG operates outside its specifications or if the SCADA
system fails.

The applicant and/or the selected WTG OEM would be responsible for the 24/7 operation and
monitoring of the WTGs. This is expected to be achieved through the applicant’s operations facilities and
a 24/7 control center owned and operated by shareholder company Avangrid Renewables, LLC.

Onshore Activities and Facilities

For Phase 2, the applicant would establish a long-term SOV operations base in Bridgeport, Connecticut,
and would operate CTVs or the SOV daughter craft out of Vineyard Haven on Martha’s Vineyard.
Although the applicant plans to locate the Phase 2 operations facilities in Bridgeport and/or Vineyard
Haven, other ports listed in Table 2.1-5 could also be used to support operations activities. The

Phase 2 operations facilities would not necessarily be the same location as the Phase 1 operations
facilities.

The onshore substation site, onshore export cables, and splice vaults would require minimal maintenance.
The applicant would conduct inspections and repairs according to industry standards for land-based
power transmission facilities.

Offshore Activities and Facilities

As with Phase 1, the applicant would need to use vessels, remote sensing equipment, vehicles, and aircraft
during Phase 2 inspection and maintenance activities. The maintenance and inspection timeframes for
Phase 2 would be similar to those described for Phase 1 (Section 2.1.2.2).

Phase 2 Conceptual Decommissioning

The decommissioning process for Phase 2 would be the same as described for Phase 1 of Alternative B
(Section 2.1.2.2).
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2.1.3 Alternative C — Habitat Impact Minimization Alternative

Under Alternative C, construction, operations, and decommissioning of the proposed Project’s WTGs and
ESPs would occur within the range of design parameters outlined in the COP, subject to applicable
mitigation and monitoring measures (Appendix H). Compared to Alternative B, this alternative would
minimize impacts on complex fisheries habitats—areas of seafloor that are stable, exhibit vertical relief,
and/or provide rare habitat compared to the broad sand flats that characterize much of the Atlantic OCS.
Complex habitats include gravel or pebble-cobble beds, sand waves, biogenic structures (e.g., burrows,
depressions, sessile soft-bodied invertebrates), shell aggregates, boulders, hard-bottom patches, and
cobble beds, among other features (COP Volume II-A, Section 5.2; Epsilon 2023). To minimize impacts
on complex fisheries habitats, BOEM would limit the potential Phase 2 OECC construction scenarios
described in Table 2.1-2 through the implementation of one of the sub-alternatives described below. With
the exception of the route through Muskeget Channel, as described below, the remainder of the OECC
route is identical to the route described under Alternative B.

Table 2.1-7 provides a summary of the cable routes considered under Alternatives B and C and their
potential impacts of concern to USACE under Section 404 of the CWA. USACE’s Section 404(b)(1)
guidelines can be found at 40 CFR Part 230 and apply to the review of proposed discharges of dredged or
fill material into waters of the United States regulated under Section 404 of the CWA. In tidal waters, the
shoreward limit of Section 404 jurisdiction is the high tide line, whereas the seaward limit is 3 nautical
miles (3.5 miles) from the baseline of the territorial seas. In non-tidal waters, the Section 404
jurisdictional limit is the ordinary high water mark of a waterbody. The guidelines also address impacts
on special aquatic sites identified in 40 CFR Part 230 Subpart E. Special aquatic sites are geographic
areas, large or small, possessing special ecological characteristics of productivity, habitat, wildlife
protection, or other important and easily disrupted ecological values. Special aquatic sites include
wetlands, sanctuaries and refuges, vegetated shallows (such as eelgrass), mud flats, coral reefs, and riffle
and pool complexes.

Except as provided under Section 404(b)(2), no discharge of dredged or fill material should be

permitted if there is a practicable alternative to the proposed discharge that would have fewer adverse
impacts on the aquatic ecosystem, so long as the alternative does not have other significant adverse
environmental consequences. An alternative is practicable if it is available and capable of being done after
taking into consideration cost, existing technology, and logistics in light of overall project purposes.
Where the activity associated with a discharge proposed for a special aquatic site (as defined in

40 CFR Part 230 Subpart E) does not require access or proximity to or siting within the special aquatic
site in question to fulfill its basic purpose (i.e., is not water dependent), practicable alternatives that do not
involve special aquatic sites are presumed to be available, unless clearly demonstrated otherwise. In
addition, where a discharge is proposed for a special aquatic site, all practicable alternatives to the
proposed discharge that do not involve a discharge into a special aquatic site are presumed to have fewer
adverse impacts on the aquatic ecosystem, unless clearly demonstrated otherwise. For the proposed
Project, USACE has determined that the basic Project purpose is offshore wind energy generation. The
following information on alternatives was provided to USACE by the applicant and will be analyzed by
USACE according to the appropriate criteria in the guidelines to determine whether the applicant’s
proposed discharge complies with the guidelines.

2.1.3.1 Alternative C-1 — Western Muskeget Variant Avoidance

This alternative would preclude the use of the Western Muskeget Variant, limiting available scenarios to

those that include only the Eastern Muskeget route and SCV, as shown on Figure 2.1-7. Scenarios 1, 3, 5,
and 6 in Table 2.1-2 would be considered under Alternative C-1. Avoiding use of the Western Muskeget

Variant would avoid a crossing of a proposed OECC route for the SouthCoast Wind (Lease Area OCS-A
0521) within the Western Muskeget Channel. Cable crossings typically require portions of one of the
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cable systems (either from SouthCoast Wind or the proposed Project) to be laid on the seafloor and
covered with protective structures, such as half-shell pipes in lieu of burial. If the crossing occurs in
complex habitat areas, the added protective structures could damage or destroy complex habitat features.
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Table 2.1-7: Summary of Cable Route Scenarios within State Waters

Phase 1, Phase 1, Phase 2, Wianno Avenue Phase 2, Wianno

No Action Phase 1, Covell's | Phase 1, Covell's Craigville Craigville Phase 2, Dowses Beach | Phase 2, Dowses Beach | Phase 2, Dowses Beach (Cable Avenue Phase 2, Wianno Avenue
Factors Alternative Beach A* Beach B® Beach A® Beach B® (Cable Scenario 1)° (Cable Scenario 2)¢ (Cable Scenario 4)° Scenario 1)° (Cable Scenario 2)¢ (Cable Scenario 4)
Length of each 0.0 21 21 21 21 20 Cables 1 and 2: 20 Cable 1: 20 20 Cable 1 and 2: 20 Cable 1: 20
cable (nautical Cable 3: 18 Cables 2 and 3: 18 Cable 3: 18 Cables 2 and 3: 18
miles)
Amount of fill 0.0 21.5 21.5 21.5 21.5 29.4 32.5 35.6 29.4 32.5 35.6
material (acres)’
Wetland impacts 0 0 908 0 90¢ 0 0 0 0 0 0
(square feet)
Other special 0 0 0 0 0 0 0 0 0 0 0
aquatic site
impacts®
Factors for Does not HDD feasible for HDD feasible for HDD feasible for HDD feasible for HDD feasible for HDD feasible for HDD feasible for Open trenching anticipated Open trenching Open trenching anticipated
consideration meet landfall, landfall, landfall landfall, wetland landfall landfall landfall for landfall, eelgrass anticipated for landfall, for landfall, eelgrass

purpose and engineering and engineering and impacts presence adjacent to eelgrass presence presence adjacent to

need construction construction potential trench area adjacent to potential potential trench area
constraints constraints trench area

HDD = horizontal directional drill; NA = not applicable; OECC = offshore export cable corridor; SCV = South Coast Variant
2 Scenario A is microtunneling (HDD) the export cable under the Centerville River.
b Scenario B is the export cable crossing the Centerville River via a utility bridge.

¢ Additional cable scenarios, as defined in Table 2.1-2, would use the SCV, and additional analysis would be required if the applicant chooses to move forward with the SCV.
4 For Alternative C-1, if final design and engineering determines that technical issues would preclude installation of the third export cable within the Eastern Muskeget OECC, the Western Muskeget Variant Contingency Option (Cable Scenario 2) may be required to maintain the technical and
economic viability of the proposed Project.

¢ Cable Scenario 4 represents Alternative C-2.
fFill is limited to secondary cable protection and HDD redeposition, if necessary. Cable installation method is such that displaced material is incidental fallback; therefore, cable installation not subject to Section 404 review.
& This includes 48 square feet of temporary impacts 42 square feet of permanent impacts (COP Volume III, Section 6.1.2.1; Epsilon 2023).

h Other special aquatic sites include sanctuaries and refuges, vegetated shallows (like eelgrass), mudflats, coral reefs, and riffle and pool complexes.

2-37



New England Wind Project Chapter 2
Final Environmental Impact Statement Alternatives

This page is intentionally blank.

2-38



New England Wind Project Chapter 2
Final Environmental Impact Statement Alternatives

By avoiding a cable crossing within the Muskeget Channel, Alternative C-1 would limit the total number
of potential crossings of the SouthCoast Wind cable to a single crossing south of Muskeget Channel,
where complex fisheries habitat is rarer. Under Alternative C-1, dredging for Phase 2 cable installation
would have the same impacts as described under Alternative B.

2.1.3.2 Alternative C-2 — Eastern Muskeget Route Minimization

This alternative would minimize, to the degree practicable, the use of the Eastern Muskeget route and
maximize the use of the Western Muskeget Variant and/or the SCV (Scenarios 4, 5, and 6 in Table 2.1-2)
for all Phase 2 export cables. Under this alternative, the two Phase 1 cables would be installed in the
Eastern Muskeget route, along with a maximum of one Phase 2 cable. This eliminates the option for a
total of two to three Phase 2 cables to be installed in the Eastern Muskeget route. This alternative could
potentially reduce impacts on productive complex habitats along the Eastern Muskeget route compared to
Alternative B. Scenarios 5 and 6 would require significant delays to Phase 2 due to the need to upgrade
substation(s) connected to ISO-NE that are not currently planned for upgrade. Under Alternative C-2,
dredging for Phase 2 cable installation could impact up to 73 acres and could include up to 274,800 cubic
yards of dredged material (compared to 67 acres and 235,400 cubic yards for Alternative B and
Alternative C-1).

2.1.4 Preferred Alternative

The Preferred Alternative would adopt aspects of Alternative B and Alternative C-1 with the intent of
limiting the installation of export cables to the Eastern Muskeget route. In doing so, the proposed Project
would reduce the total amount of impacts on complex benthic habitat and limit the total number of
potential crossings of the proposed Project’s offshore export cables with the proposed SouthCoast Wind
export cables to a single crossing south of the Muskeget Channel, where complex benthic habitat is rarer.
The Preferred Alternative includes a Western Muskeget Variant Contingency Option, which would allow
the use of the Western Muskeget Variant only if the lessee provided adequate written justification to
BOEM that its use is necessary for the proposed Project’s viability. Although preliminary designs indicate
that all three Phase 2 cables could be installed within the Eastern Muskeget route, if final design and
engineering determines there are technical issues with installing the third Phase 2 cable in the Eastern
Muskeget route, the economic and technical viability of the proposed Project could be jeopardized, as the
proposed Project would not be able to proceed without the availability of the Western Muskeget Variant.
The Preferred Alternative cable alignment would be identical to Alternative C-1 if the Western Muskeget
Variant Contingency Option were not exercised (Scenario 1 for Phase 2 cables; Tables 2.1-2 and 2.1-7). If
the Western Muskeget Variant Contingency Option is exercised, the Preferred Alternative would be
identical to Alternative B (Scenario 2 for Phase 2 cables; Tables 2.1-2 and 2.1-7). The Preferred
Alternative would also disallow the co-location of ESPs or WTGs resulting in the construction,
operations, and decommissioning of up to 130 WTG or ESP positions for 125 to 129 WTGs and 1 to

5 ESPs on the OCS installed within Lease Area OCS-A 0534 and potentially a portion of Lease Area
OCS-A 0501.

2.2 Alternatives Considered but Not Analyzed in Detail

Under NEPA, a reasonable range of alternatives framed by the purpose and need must be developed for
analysis for any major federal action. The alternatives should be “reasonable,” which the Department of
the Interior has defined as those that are “technically and economically practical or feasible and meet the
purpose and need of the Proposed Action” (43 CFR § 46.420(b)) (the terms “practical” and “feasible” are
not intended to be synonymous [73 Fed. Reg. 61331, October 15, 2008]). There should also be evidence
that each alternative would avoid or substantially lessen one or more potential, specific, and significant
socioeconomic or environmental effects of the project (43 CFR § 46.415(b)). Alternatives that could not
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be implemented if they were chosen (for legal, economic, or technical reasons), or do not resolve the need
for action and fulfill the stated purpose in taking action to a large degree, are, therefore, not considered
reasonable.

BOEM considered alternatives to the Proposed Action that were identified through coordination with
cooperating and participating agencies, as well as public comments received during the public scoping
period for the EIS. BOEM then evaluated the alternatives for consistency with NEPA and dismissed from
further consideration alternatives that did not meet the purpose and need, did not meet the screening
criteria (summarized below), or both:

e It does not respond to BOEM’s purpose and need.

o It results in activities that are prohibited under the lease (e.g., requires locating part, or all, of the
wind energy facility outside of the lease area, or constructing and operating a facility for another
form of energy).

o Itis inconsistent with the federal and state policy goals below:

o The U.S. policy under the OCSLA to make OCS energy resources available for expeditious and
orderly development, subject to environmental safeguards;

« EO 14008, Tackling the Climate Crisis at Home and Abroad, issued on January 27, 2021;

o The shared goal of the Departments of the Interior, Energy, and Commerce to deploy 30 GW of
offshore wind in the United States by 2030 while protecting biodiversity and promoting ocean
co-use; and

o The goals of affected states, including state laws that establish renewable energy goals and
mandates, where applicable.

o Itis inconsistent with existing law, regulation, or policy; a state or federal agency would be
prohibited from permitting activities required by the alternative.

e [t does not meet the primary goals of the applicant, such as:
o It proposes relocating a majority of the project outside of the area proposed by the applicant.

o Itresults in the development of a project that would not allow the developer to satisfy contractual
offtake obligations.

o There is no scientific evidence that the alternative would avoid or substantially lessen one or more
significant socioeconomic or environmental impacts of the project.

e [t is technically infeasible or impractical, meaning implementation of the alternative is unlikely given
past and current practice, technology, or site conditions as determined by BOEM’s technical experts.

e Itis economically infeasible or impractical, meaning implementation of the alternative is unlikely due to
unreasonable costs as determined by BOEM’s technical and economic experts.

e |tis environmentally infeasible, meaning implementation of the alternative would not be allowed by
another agency from which a permit or approval is required, or implementation results in an obvious
and substantial increase in impacts on the human environment that outweighs potential benefits.

e The implementation of the alternative is remote or speculative, or it is too conceptual in that it lacks
sufficient detail to meaningfully analyze impacts, or there is insufficient available information to
determine whether the alternative is technically feasible.

e It has a substantially similar design to another alternative that is being analyzed in detail.

e It would have a substantially similar impact as an alternative that is analyzed in detail.
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Table 2.2-1 lists the alternatives considered but not analyzed in detail and the rationale for their dismissal.
These alternatives are presented with a brief discussion of the reasons for their elimination as prescribed
in CEQ regulations at 40 CFR § 1502.14(a) and U.S. Department of the Interior regulations at 43 CFR

§ 46.420(b)—(c).

Table 2.2-1: Alternatives Considered but Not Analyzed in Detail

Alternative Rationale for Dismissal
1. Alternative that uses a BOEM cannot dictate that a lessee uses a shared cable corridor that does not already exist (30 CFR
shared OECC § 585.200(b)). BOEM has no way of determining if the use of a future shared cable corridor would

be a technically and economically practical and feasible alternative for the proposed Project.
Therefore, BOEM cannot require the applicant to use a non-existent shared cable corridor for the
proposed Project. Furthermore, the proposed Project’s export cables would connect to the power
grid via different points of interconnection than other offshore wind projects located near Rhode
Island, Connecticut, and Massachusetts (e.g., SouthCoast Wind). Developing a shared export cable
corridor would not likely be technically or economically practicable because each other offshore
wind project has distinct interconnection points to the electric power grid.

Notably, the proposed Project’s preferred OECC is already collocated with the permitted Vineyard
Wind 1 OECC. Under Alternative B, the two Phase 2 cable route variants (Western Muskeget
Variant and SCV) would only be used if the preferred export cable route is found to be infeasible.
Moreover, if the Western Muskeget Variant is used, the cable route would still be mostly
collocated with the permitted Vineyard Wind 1 export cable corridor. Consequently, the proposed
Project already includes potential collocated cable routes to the maximum extent possible.

2. Alternative that installs
three to five export cables
in the Western Muskeget
Variant

Installing three to five cables in the Western Muskeget Variant is economically and technically
infeasible and impractical. The technical constraints include that the Western Muskeget Variant is
deeper, up to about 148 feet MLLW, compared to the proposed (Eastern Muskeget) OECC route,
up to about 82 feet MLLW. Steep slopes within the Eastern Muskeget route are associated with the
edge of bedforms, which can be cleared through using a vertical injector. In contrast, steep slopes
(slopes greater than 20 degrees) within the Western Muskeget Variant are associated with the edge
of the Muskeget Channel, which is a significantly more technically challenging and dynamic
environment for cable burial (COP Volume II-A, Figure 3.2-3b; Epsilon 2023). The steepest parts
of the Muskeget Channel cross most of the surveyed Western Muskeget Variant, so routing even
up to two cables around these steep slopes would be significantly technically challenging and risky
due to limited available space for cable routing around future identified hazards such as large
boulders or unexploded ordnance (Avangrid 2022a). Any potential future cable repairs along this
route would also face similar risks. In addition, the channel acts to funnel currents, which leads to
high scour potential and high cable installation risk along the deepest parts of the channel, which
bisect the Western Muskeget Variant (Avangrid 2022a).

Moreover, the Muskeget Channel thalweg (path tracing the lowest points through the channel) has
been known to migrate (COP Volume II-A, Figure 3.2-5a; Epsilon 2023). Along the Western
Muskeget Variant, the “channel’s thalweg shifted over 197 feet to the east between 2010 and 2018
resulting in an elevation decrease of up to 30 feet at the 2018 channel thalweg location.” Seabed
erosion or deposition of up to 30 feet in an 8-year timeframe leads to significant risk of cable
exposure or cable overheating during the lifespan of the proposed Project (COP Volume I1-A;
Epsilon 2023). Seabed erosion or deposition can lead to significant risk of cable exposure or cable
overheating during the lifespan of the proposed Project. The Eastern Muskeget route does not
exhibit channel and bedform migration or sediment mobility on the scale observed within the
Western Muskeget Variant. Taken together, these challenges demonstrate that installing up to five
cables in the Western Muskeget Variant is economically and technically infeasible and
impractical.

In its comments during the scoping period for the New England Wind EIS, NMFS reiterated that it
“support[s] consolidating impacts to one corridor...done through a full evaluation” (NMFS
2021a). Both the Eastern Muskeget route and Western Muskeget Variant were reviewed in the
Vineyard Wind 1 Final EIS and remained in the approved Vineyard Wind 1 COP. After COP
approval, Vineyard Wind, LLC (the applicant for the Vineyard Wind 1 Project) selected the
Eastern Muskeget route for that project’s OECC. Based on this input, and similar past input, the
applicant for the proposed Project identified a preferred OECC that included the Vineyard Wind 1
Eastern Muskeget OECC, widened along its entire western boundary and eastern boundary within
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Alternative Rationale for Dismissal

Muskeget Channel. These widenings allow for micro-siting and collocation of the proposed
Project’s export cables (particularly for Phase 1 but potentially for both phases) with export cables
for Vineyard Wind 1. As a result, the applicant only proposes to use the Western Muskeget
Variant for up to two cables as a contingency if collocating all proposed Project cables in the
Eastern Muskeget route is found to be technically infeasible.

3. Alternative that places Installing the Phase 1 cables in the SCV is not technically or economically feasible or practicable,
the Phase 1 export cables consistent with BOEM’s screening criteria because:

within either the SCV or
the Western Muskeget
Variant

» The interconnection point for the Phase 1 is fixed at the West Barnstable Substation through the
ISO-NE transmission interconnection process. It is not technically or commercially feasible to
land a cable on the south coast of Massachusetts (i.e., not on Cape Cod) and connect it to the
West Barnstable Substation (Avangrid 2022a); and

* Any interconnection to the south coast of Massachusetts (i.e., not on Cape Cod) is currently
limited to 400 MW, which is half the capacity of Phase 1. Placing the two Phase 1 cables (with
800 MW of total capacity) in the SCV would delay transmission interconnection process for the
proposed Project by years, due to the need to upgrade substations connected to the ISO-NE grid
that are not currently planned for upgrade (Avangrid 2022a). This would jeopardize the
proposed Project’s ability to secure future PPAs through the Massachusetts, Connecticut, and
Rhode Island solicitations for up to 6,000 MW of electricity from offshore wind.

Similar to the reasoning for dismissing Alternative #2, placing the Phase 1 export cables within
either the Western Muskeget Variant or SCV would be technically and economically infeasible
and impracticable. While the applicant’s cable scenarios (Table 2.1-2) include the installation of
up to two Phase 2 export cables within the Western Muskeget Variant to provide maximum
flexibility, the applicant believes it would be challenging to route even one cable within the
Western Muskeget Variant for the technical reasons previously described (Avangrid 2022a). As a
result, the Western Muskeget Variant is only proposed as a contingency for Phase 2. In addition,
the applicant already has contractual agreements supporting cable installation that are specific to
the Eastern Muskeget route for Phase 1 (Avangrid 2022a). Consequently, this alternative would
require amendments or new contracts, which would be an additional cost to the applicant.

The technical feasibility of using the Eastern Muskeget route for the two Phase 1 cables is
significantly more certain than the technical feasibility of placing the two Phase 1 cables in the
Western Muskeget Variant. Moreover, in this scenario, assuming the installation of two Phase 1
export cables in the Western Muskeget Variant (the maximum technically feasible capacity of that
route), at least one export cable from Phase 2 would still need to use the Eastern Muskeget route to
enable Phase 2 to achieve landfall in Barnstable County as currently proposed in the COP (Epsilon
2023). Landfall in Barnstable County for at least one Phase 2 export cable is necessary for the
technical and economic feasibility for the proposed Project because the Barnstable County
Landfall Site has the necessary capacity for over 400 MW of offtake, while the potential SCV
points of interconnection only have a maximum offtake capacity of 400 MW (Avangrid 2022a).
As aresult, placing the Phase 1 cables in the Western Muskeget Variant would only reduce the
number of export cables (by one) being installed in the Eastern Muskeget route and would neither
eliminate use of the Eastern Muskeget route, nor eliminate a season of construction.

Finally, the applicant has entered into a Host Community Agreement with the Town of Barnstable
for its cable landings at Craigville Beach, onshore cable routes, and substation site under which the
applicant will contribute $16 million as a host community fee. The applicant is nearing the end of
the review by the Massachusetts Energy Facilities Siting Board of the cable route and
interconnection to the West Barnstable Substation, and all state permit applications have been
filed. The two Phase 1 cables are also currently designed to be located east of the Phase 2 cables.
Moving the Phase 1 cables to a different landing site (i.e., through use of the SCV) would
potentially create a new cable crossing scenario, which is generally something the applicant,
BOEM, and cooperating agencies avoid, where practicable, because of the potential additional
technical complexity and environmental impacts associated with crossings.
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4. Alternative that
includes wider structure-
free corridors throughout
the RI/MA Lease Areas,
including the SWDA

The Responsible Offshore Development Alliance requested a 4-nautical mile-wide (4.6-mile-
wide) corridor through the RI/MA Lease Areas, while New York State Department of State
requested a 2- or 3-nautical-mile (2.3- or 3.4-mile) corridor (BOEM 2022b). However, developers
and applicants for projects in the RI/MA Lease Areas have agreed to develop (and have designed)
all projects based on a uniform, orthogonal, 1- X 1-nautical-mile (1.15-mile) grid. USCG’s May
2020 Final Massachusetts and Rhode Island Port Access Route Study recommended the same grid
to maximize safety and navigation consistency (USCG 2020) and stated that 1- x 1-nautical-mile
(1.15-mile) spacing provides ample maneuvering space for typical fishing vessels expected in the
proposed Project area.

BOEM’s navigation subject matter expert considered proposed transit lane alternatives proposed
by the New York Department of State and the Responsible Offshore Development Alliance and
found that transit lanes would cause funneling of vessel traffic and create choke points and
intersections, leading to denser traffic with no associated vessel transit or navigational safety
benefit. Furthermore, BOEM determined that the presence of these lanes would likely create a
conflicting use scenario, regardless of corridor width and layout. Therefore, BOEM did not
identify any other alternatives to the proposed lanes proposed by the commenters that would meet
the navigational needs identified by the commenters. Finally, transit corridors analyzed as
alternatives in the Vineyard Wind 1 and South Fork EISs were not found to measurably increase
navigation safety and were ultimately not selected.

5. Alternative that
combines the most
impactful components for
each option included in
the PDE

When BOEM conducts an environmental review of an applicant’s COP, BOEM considers the
maximum-case scenario, which identifies the most impactful parameters or technically feasible
combination of parameters defined within the PDE for each resource area. For example, the
maximum-case scenario for visual impacts includes the tallest WTGs for each proposed Project
phase, whereas the maximum-case scenario for benthic resources involves the largest number of
foundations and the smallest (lowest capacity) WTGs. Because BOEM already considers the
maximum-case scenario as part of its review of Alternative B, the analysis of a maximum-case
alternative and Alternative B would reach the same impact conclusion. This alternative was not
carried forward for separate analysis because it is already analyzed in detail as Alternative B.

6. Alternative that
considers suction bucket
jacket and bottom-frame
foundations for Phase 1

As described in Section 2.1.2, the applicant would install Phase 1 WTGs and ESPs on monopiles
or jacket foundations with pin piles. The applicant would install Phase 2 WTGs and ESPs on
monopiles, jacket, or bottom-frame foundations and could use either pin piles or suction buckets
for jacket and bottom-frame foundations, which are not available for Phase 1. The COP describes
the technical justifications for selecting or not selecting various foundation measures (Volume I,
Section 3.2.3.3 for Phase 1 and Section 4.2.3.3 for Phase 2; Epsilon 2023). The applicant
determined that the Phase 2 foundation types suggested by commenters were not suitable for
Phase 1 due to local site conditions, as well as technical and supply chain considerations (COP
Volume I, Section 3.2.3.3.3; Epsilon 2023). The suggested alternative would, therefore, be
technically and economically infeasible and impractical.

7. Alternative that
includes “Project
modifications,” as well as
emerging technologies
and methodologies

This alternative is vague, speculative, and does not address a specific significant impact or concern
or provide sufficient detail to meaningfully analyze impacts; therefore, this alternative was not
carried forward for separate analysis.

8. Alternative that requires
use of the largest available
WTGs to minimize the
number of foundations
constructed to meet the
proposed Project capacity,
minimize impacts on
marine habitats and
resources, and reduce
navigation and other
space-use concerns

The original commenter (RI-CRMC 2021) requested an alternative using larger WTGs to avoid
sensitive habitat and reduce overall impacts. While the comment specifies 12 MW or 13.6 MW
capacity WTGs, these WTG sizes would be insufficient to generate the 2,600 MW from the
130 WTG positions as described in Chapter 1, Introduction.

Therefore, in response to this comment, BOEM considered two scenarios that would allow
development of the minimum number of positions necessary to meet the purpose and need as
discussed in Chapter 1 (at least 804 MW for Phase 1 and at least 1,232 MW for Phase 2 for a total
0f 2,036 MW):

* A scenario assuming WTGs with a minimum nameplate capacity of 16 MW and only one
dedicated ESP position (some ESP equipment would be mounted on WTG platforms) would
eliminate 18 WTG positions.
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* A scenario assuming a minimum nameplate capacity of 20 MW and no dedicated ESP positions
(all ESP equipment would be mounted on WTG platforms) would eliminate 28 WTG positions.

Upon close examination, BOEM eliminated this alternative from detailed analysis under the
screening criteria because (1) the alternative is not economically feasible or practicable; and

(2) there is no scientific evidence that the alternative would avoid or substantially lessen one or
more significant environmental impacts of the proposed Project. Each of these issues are discussed
in more detail below.

(1) This alternative is not economically feasible or practicable.

For the proposed Project, selection of WTG design cannot be deferred until the ROD has been
issued under the current market conditions. Waiting until the ROD is issued to select a turbine
capacity would delay final proposed Project design and engineering by at least 9 months and put
the commercial viability of the proposed Project at significant risk by restricting the applicant’s
negotiating capacity and eliminating competitive bids by turbine suppliers due to the long lead
time (years) needed to manufacture WTGs, design and manufacture foundations, and procure
construction and installation services.

(2) There is no scientific evidence that the alternative would avoid or substantially lessen one or
more significant environmental impacts of the proposed Project.

No specific sensitive habitats have been identified, and no specific areas were recommended by
commenters for a potential “no surface occupancy” area to exclude WTG positions due to the need
for navigation accommodations or other uses (other than those items addressed by the other
alternatives in the Final EIS). Some commenters broadly suggested that Atlantic cod (Gadus
morhua) and/or NARW (Eubalaena glacialis) could benefit from a smaller proposed Project
footprint. However, “SMAST bottom trawl surveys conducted between spring 2019 and winter
2022 caught only 23 individual Atlantic cod in the lease area for an average of 0.23 cod per tow”
(Avangrid 2022a). A review of data from the New England Fishery Management Council shows
low to no abundance of cod in and around the lease area (Avangrid 2022a). Based on available
habitat data and recent benthic surveys, the lease area is wholly dominated by soft-bottom habitat:
unconsolidated substrate dominated by sand and silt-sized particles (Avangrid 2022a). While
rough bottom habitat, or complex habitat, is not a requirement for Atlantic cod spawning, smooth
sand, rocks, or gravel are considered preferred spawning habitat for adults, thus suggesting the
lease area does not provide ideal spawning habitat (Avangrid 2022a; Fahay et al. 1999). Further,
most Atlantic cod spawning occurs inshore (Fahay et al. 1999). In the event cod spawn in the
RI/MA Lease Areas, the applicant has proposed pile-driving restrictions from January 1st to April
30th to protect NARW (Appendix H), which would also confer benefits to Atlantic cod that spawn
in southern New England waters between November and April (NMFS 2021a). Noise mitigation
systems would also be implemented to reduce potential sound exposure in the environment
(Section 2.1.2 and Appendix H). It is likely that impacts from proposed Project activities could
temporarily disturb aggregated Atlantic cod if any occur in the lease area during construction.
However, the fish exhibit strong site fidelity when they are reproductively active. Because
impulsive acoustic impacts (e.g., pile driving) would be of limited duration, and the duration and
areal extent of other bottom-disturbing activities (e.g., site preparation and cable installation) at
any location would be limited, permanent dispersion of aggregated Atlantic cod is unlikely to
occur (BOEM 2021b). Lastly, scientists studying the Block Island Wind Farm have found that
catch of structure-oriented species, such as black sea bass (Centropristis striata) and Atlantic cod,
increased at Block Island Wind Farm following turbine installation (Wilber et al. 2022).

Regarding NARWs, the densities in the proposed Project area are low from May to December,
when construction activities would take place (Section 3.7, Marine Mammals). The applicant
would employ numerous mitigation and monitoring measures anticipated to be required by the
Letter of Authorization issued by NMFS and as reasonable and prudent measures from the ESA
consultation. Likely mitigation and monitoring measures for NARW and other species listed in
Appendix H include, but are not limited to, seasonal pile-driving restriction cited above, sound
attenuation technology, soft starts, protective clearance and shut-down zones, use of PSOs, passive
acoustic monitoring, and vessel strike avoidance measures. As applicable, the same measures
would be employed during proposed Project operations. Furthermore, no basis related to NARW
has been given for excluding any specific portion of the proposed Project from offshore wind
development. While installing fewer total WTGs would lessen some potential impacts in a generic
sense, no rationale was provided by commenters regarding how many WTGs would need to be
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eliminated to substantially reduce any significant impacts, nor were any specific positions
identified for potential elimination. Without this type of information, it is not possible for BOEM
to develop and analyze a reasonable alternative.

9. Alternative that
includes routing the SCV
OECC between Martha’s
Vineyard and Nomans
Island to reduce impacts
on seafloor resources

The proposed route of the SCV OECC reflects coordination with tribal representatives to
specifically avoid impacts on submerged ancient landforms within the Vineyard Sound and
Moshup’s Bridge TCP, including the area between Martha’s Vineyard and Nomans Island. The
suggested alternative would require routing through the TCP. Whereas impacts on benthic or
biological species along the currently proposed route can potentially be avoided or mitigated,
impacts on submerged landforms that contribute to the TCP cannot be mitigated.

10. Alternative that
collocates the SCV OECC
with the SouthCoast Wind
OECC within and
approaching Buzzards
Bay

See the discussion for Alternative #1 in this table. At this time, the factors considered for
Alternative #1 and this alternative outweigh any potential future decrease in collective seabed
disturbance that may result from having multiple projects sharing one cable corridor. In addition,
sufficient information to develop an alternative to the SCV that is technically feasible was not
available at the time of this Final EIS. If the applicant determines that use of the SCV is necessary
in a future COP revision pursuant to 30 CFR § 585.634, alternatives to the SCV would be
considered in a supplemental NEPA analysis.

11. Alternative that
eliminates the SCV as an
option for Phase 2

The SCV would connect to a potential second grid interconnection point in Bristol County,
Massachusetts (COP Volume I, Section 4.1.3.3; Epsilon 2023) to provide the commercial
flexibility required should technical, logistical, grid interconnection, or other unforeseen issues
arise that preclude one or more Phase 2 export cables from interconnecting in Barnstable,
Massachusetts. Precluding the use of the SCV could render the proposed Project infeasible by
removing the potentially necessary OECC and grid interconnection point for Phase 2. If the SCV
becomes necessary, the applicant would be required to file a COP revision pursuant to 30 CFR §
585.634, and alternatives to the SCV would be considered in a supplemental NEPA analysis.

12. Alternative that
approves only Phase 1 or
Phase 2

BOEM considered a No Action Alternative that would only approve either Phase 1 or Phase 2 of
the proposed Project and determined this alternative was not economically feasible for the
following reasons:

» The applicant is seeking offtake agreements through open solicitations from the states of
Massachusetts, Rhode Island and Connecticut, with bids due January 31, 2024. The applicant’s
bid(s) will incorporate certain economic assumptions, including a lease-wide permitting
approach for applicant financing in order to be economically viable. This approach includes
starting construction of part of Phase 2 immediately following Phase 1, allowing for continuous
construction and installation across both phases (COP Volume I, Section 4.1.1.3; Epsilon 2023).

 Efficiencies and economies of scale associated with joint development of Phase 1 and Phase 2,
including finalized contracts, would not be realized if a permitting decision were only made for
either phase. This includes single competitive contracts being awarded to entities that can
demonstrate their ability to reduce costs of, and associated with, several major proposed Project
components, including cables, WTGs, foundations, and scour protection. Several services
related to the proposed Project are also synergized across both phases, including design
contractors, permitting consultants, marine warranty surveyor contracts, and offshore logistics
for CTVs and SOVs.

 Separating the environmental review process for Phase 1 and Phase 2 would increase
uncertainty with respect to proposed Project costs, timelines, and regulatory processes and
conditions, thereby increasing risk. This risk could translate to higher financing costs or
inability to obtain financing with respect to commercial transactions (financing by third parties
other than the applicant).

BOEM = Bureau of Ocean Energy Management; CFR = Code of Federal Regulations; COP = Construction and Operations Plan;
CTV = crew transfer vessel; EIS = Environmental Impact Statement; ESA = Endangered Species Act; ESP = electrical service
platform; MLLW = mean lower low water; MW = megawatt; NARW = North Atlantic right whale; NEPA = National
Environmental Policy Act; NMFS = National Marine Fisheries Service; OECC = offshore export cable corridor; PDE = Project
design envelope; PPA = power purchase agreement; PSO = protected species observer; RI/MA Lease Areas = Rhode Island and
Massachusetts Lease Areas; ROD = Record of Decision; SCV = South Coast Variant; SMAST = University of Massachusetts
Dartmouth's School for Marine Science and Technology; SOV = service operation vessel; SWDA = Southern Wind Development
Area; TCP = traditional cultural property; USCG = U.S. Coast Guard; WTG = wind turbine generator
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2 Park City Wind previously secured multiple PPAs that, combined, would deliver up to 2,600 MW of power to the ISO-NE
electric grid under agreements with Connecticut and Massachusetts entities, in accordance with the states’ respective renewable
energy requirements. Due to unforeseen economic factors, both PPAs were terminated in 2023. Park City Wind is actively
seeking new offtake agreements for the New England Wind Project. Specifically, Massachusetts, Connecticut, and Rhode Island
all issued solicitations for additional offshore wind generated electricity and signed a memorandum of understanding in October
2023 to allow developers to submit multi-state bids and states to collaborate on their procurement decisions. Proposals are due on
January 31, 2024, and Park City Wind intends to submit one or more proposals in response to these solicitations.

2.3 Non-Routine Activities and Low-Probability Events

Non-routine activities and low-probability events could occur during construction, operations, or
decommissioning of the proposed Project. Examples include corrective maintenance activities; collisions
between vessels or allisions (a vessel striking a stationary object), between vessels and WTGs or ESPs, or
vessels and marine life; cable displacement or damage by anchors or fishing gear; chemical spills or
releases; severe weather and other natural events; and/or terrorist attacks. These activities or events are
difficult to predict with certainty. This section provides a brief assessment of these potential events or
activities.

e Corrective maintenance activities: These activities could be required as a result of low-probability
events or of unanticipated equipment wear or malfunctions.

o Collisions and allisions: These could result in spills (described below), human injuries or fatalities, or
wildlife injuries or fatalities (addressed in Chapter 3 and Appendix A, Required Environmental Permits
and Consultations). Collisions and allisions are anticipated to be unlikely because the proposed Project
would:

- Implement USCG requirement for lighting on vessels;

- Exclude high vessel traffic areas from the Rhode Island and Massachusetts Lease Areas (RI/MA
Lease Areas);

- Implement NOAA vessel strike guidance, as practicable;
- Apply proposed spacing between WTGs and other facility components;
- Implement lighting and marking, as required by USCG and BOEM; and
- Include proposed Project components on nautical charts.

o Cable displacement or damage by vessel anchors or fishing gear: This could result in safety concerns
for vessels and economic damages for vessel operators and could require corrective action by the
applicant. However, such incidents are unlikely to occur because the proposed Project would be
indicated on navigational charts, and the cable would be buried at least 5 feet deep or protected with
hard armor.

o Chemical spills or releases: For offshore activities, these include inadvertent releases from refueling
vessels, spills from routine maintenance activities, collisions and allisions (as described above), and any
significant spills resulting from a catastrophic event. The applicant would comply with USCG and
BSEE regulations relating to prevention and control of oil spills. In addition, spill impacts would be
minimized by adhering to the OSRP included in COP Appendix I-F (Epsilon 2023). Additional
information related to potential spills can be found in the navigational safety risk assessment (NSRA)
(COP Appendix III-I; Epsilon 2023). Onshore, releases could potentially occur from construction
equipment and/or HDD activities. Additionally, a spill prevention, control, and countermeasure plan
would be prepared in accordance with applicable requirements and outline spill prevention plans and
measures to contain and clean up spills that could occur.
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o Severe weather and natural events: Historical severe weather trends in the proposed Project area are
described in Section B.1 of Appendix B, Supplemental Information and Additional Figures and Tables.
The applicant designed the proposed Project components to withstand severe weather events (COP
Volume III, Section 8.2; Epsilon 2023). The engineering specifications of the WTGs and their ability to
sufficiently withstand weather events is independently evaluated by a certified verification agent when
reviewing the Facility Design Report and Fabrication and Installation Report according to international
standards, which include withstanding hurricane-level events. One of these standards calls for the
structure to be able to withstand a 50-year return interval event. An additional standard also includes
withstanding 3-second gusts of a 500-year return interval event, which would correspond to
Category 5 hurricane windspeeds. If severe weather caused a spill or release, implementation of the
OSRP and spill prevention, control, and countermeasure plan would help reduce potential impacts.
Severe flooding or coastal erosion could require repairs, with impacts associated with repairs being
similar to those outlined in Chapter 3 during construction activities. While highly unlikely, WTG
structural failure (i.e., loss of a blade or tower collapse) would result in temporary hazards to navigation
for all vessels, similar to the construction impacts described in Chapter 3.

e Terrorist attacks: BOEM considers these unlikely, but impacts could vary depending on the magnitude
and extent of any attacks. The actual impacts of this type of activity would be the same as the outcomes
listed above. Therefore, terrorist attacks are not analyzed further.

2.4 Summary and Comparison of Impacts by Alternatives

Table 2.4-1 summarizes and compares the impacts under each action alternative and includes each action
alternative alone, including the Preferred Alternative, the impacts of other planned activities (specifically
other planned offshore wind projects) without Alternative B (e.g., Alternative A), and the cumulative
impacts of each action alternative in combination with other planned activities. Each resource section in
Chapter 3 provides definitions for negligible, minor, moderate, and major impacts (both adverse and
beneficial, where appropriate). Resources with overall adverse impact ratings no greater than minor are
analyzed in Appendix G, Impact-Producing Factor Tables and Assessment of Resources with Minor (or
Lower) Impacts, while other resources are analyzed in Chapter 3. All impact levels are assumed to be
adverse unless specified as beneficial. Where impacts are presented as ranges for each resource in
Chapter 3 and Appendix G, the table color represents the most conservative adverse impact level.
Although the detailed description of potential impacts could vary across action alternatives, as described
in Chapter 3 and Appendix G, many of the differences in potential impacts across alternatives do not
warrant differences in impact ratings based on the definitions used.

Under Alternative A, any specific environmental and socioeconomic impacts, including benefits,
associated with the proposed Project would not occur; however, impacts could occur from other No
Action Alternative activities, as described in Chapter 3 and Appendix G.
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Table 2.4-1: Summary and Comparison of Impacts Among Alternatives

Resources

Alternative A»P

Alternative B?

Alternative C"

Preferred Alternative

Benthic Resources: Alternative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Benthic Resources: Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Coastal Habitats and Fauna: Alternative Impacts

Moderate

Moderate

Moderate

Moderate

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial

Coastal Habitats and Fauna: Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial

Finfish, Invertebrates, and Essential Fish
Habitat: Alternative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Finfish, Invertebrates, and Essential Fish
Habitat: Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Moderate Beneficial

Ongoing Activities)

Moderate for all other
mysticetes (except NARW),
odontocetes, and pinnipeds

for all other mysticetes (except
NARW), odontocetes, and
pinnipeds

Marine Mammals: Alternative Impacts (Without No impact Minor for NARW (Eubalaena Minor for NARW, Minor for NARW,
Planned and Ongoing Activities)® glacialis), Moderate for all other Moderate for all other | Moderate for all other
mysticetes (except NARW), harbor mysticetes (except mysticetes (except
porpoise (Phocoena phocoena), and NARW), harbor NARW), harbor
pinnipeds, and Minor for all other porpoise, and porpoise, and
odontocetes (except harbor pinnipeds, and Minor pinnipeds, and Minor
porpoise) for all other odontocetes for all other
(except harbor odontocetes (except
porpoise) harbor porpoise)
Marine Mammals: Alternative Impacts (With Major for NARW, Major for NARW, and Moderate Major for NARW, and | Major for NARW, and

Moderate for all other
mysticetes (except
NARW), odontocetes,
and pinnipeds

Moderate for all other
mysticetes (except
NARW), odontocetes,
and pinnipeds

Minor Beneficial

Minor Beneficial

Minor Beneficial

Minor Beneficial
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Resources Alternative AP Alternative B? Alternative C" Preferred Alternative

Marine Mammals: Cumulative Impacts (With
Planned and Ongoing Activities)

Commercial Fisheries and For-Hire Recreational
Fishing: Alternative Impacts

Commercial Fisheries and For-Hire Recreational
Fishing: Cumulative Impacts

Cultural Resources: Alternative Impacts

Cultural Resources: Cumulative Impacts

Demographics, Employment, and Economics: Moderate Moderate Moderate
Alternative Impacts
Demographics, Employment, and Economics: Moderate Moderate Moderate
Cumulative Impacts

Navigation and Vessel Traffic: Alternative Moderate Moderate Moderate Moderate
Impacts
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Resources Alternative A»" Alternative B Alternative C? Preferred Alternative
Navigation and Vessel Traffic: Cumulative Moderate Moderate Moderate Moderate
Impacts

Other Uses: Alternative Impacts

Other Uses: Cumulative Impacts

Scenic and Visual Resources: Alternative
Impacts

Scenic and Visual Resources: Cumulative
Impacts

Air Quality: Alternative Impacts

Water Quality: Alternative Impacts
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Resources Alternative A»? Alternative B” Alternative C" Preferred Alternative
Water Quality: Cumulative Impacts

Bats: Alternative Impacts Negligible Negligible Negligible Negligible

Bats: Cumulative Impacts Negligible Negligible Negligible Negligible

Birds: Alternative Impacts

Terrestrial Habitats and Fauna: Alternative Moderate Moderate Moderate Moderate
Impacts
Terrestrial Habitats and Fauna: Cumulative Moderate Moderate Moderate Moderate
Impacts

Non-Tidal Waters and Wetlands: Alternative
Impacts

Non-Tidal Waters and Wetlands: Cumulative
Impacts

Land Use and Coastal Infrastructure: Alternative
Impacts

Land Use and Coastal Infrastructure: Cumulative
Impacts

COP = Construction and Operations Plan; NARW = North Atlantic right whale; SAR = search and rescue; USCG = U.S. Coast Guard

Impact rating colors are as follows: orange = major; yellow = moderate; blue = minor; white = negligible; green = beneficial (to any degree). All impact levels are assumed to be
adverse unless otherwise specified as beneficial. Where impacts are presented as multiple levels, the color representing the most adverse level of impact has been applied. The
details of particular impacts and explanations for ranges of impact levels are found in each resource section.

2 Planned activities without proposed Project impacts includes the impacts evaluated in Alternative A.

b Cumulative impacts include the given alternative in combination with all other ongoing and planned activities.

¢ Consideration of Alternatives A, B, and C without the ongoing and planned activities provides the incremental impact of each alternative without existing conditions (i.e.,
ongoing) or cumulative impacts from planned activities. Under Alternative A (i.e., the No Action Alternative) without the consideration of planned activities, the COP would not
be approved, and the proposed Project would not be developed; this alternative would, therefore, have no incremental impact on marine mammals.
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3 Affected Environment and Environmental Consequences

This chapter analyzes the impacts of the Proposed Action and alternatives by establishing existing
conditions of affected resources, predicting the direct and indirect impacts, '® and then evaluating those
impacts when added to existing conditions and considered in the context of the reasonably foreseeable
impacts of future planned activities. This chapter, thus, addresses the affected environment (i.e., existing
conditions) for each resource area and the potential environmental consequences to (i.e., impacts on)
those resources from implementation of the alternatives described in Chapter 2, Alternatives. In addition,
this chapter addresses the impact of the alternatives when combined with other past, present, or planned
activities (i.e., cumulative impacts) using the methodology and assumptions outlined in Chapter 1,
Introduction, and Appendix E, Planned Activities Scenario. The geographic analysis area for each
resource is described and depicted in the beginning of each resource section, and Appendix E describes
other ongoing and planned activities within the geographic analysis area for each resource. These actions
may be occurring on the same time scale as the proposed Project or could occur later in time but are still
reasonably foreseeable.

In accordance with the CEQ regulations implementing NEPA (40 CFR § 1502.21), BOEM identified
information that was incomplete or unavailable for the evaluation of reasonably foreseeable impacts. The
identification and assessment of incomplete or unavailable information is presented in Appendix F,
Analysis of Incomplete or Unavailable Information and Other Required Analyses.

For each resource, the Final EIS first analyzes the No Action Alternative to predict the impacts of existing
conditions (as described in Section 1.6.1). The Final EIS then assesses the cumulative impacts on existing
conditions as future planned activities—other than the Proposed Action—occur (as described in

Section 1.6.2). Separate impact conclusions are drawn based on these separate analyses. This Final EIS
also conducts separate analyses to evaluate the impacts of the Proposed Action and action alternatives
when added to existing conditions of resources (as described in Section 1.6.1) and evaluates cumulative
impacts by analyzing the incremental impacts of the action alternatives when added to both existing
conditions and the impacts of future planned activities (as described in Section 1.6.2).

16 Direct and indirect effects are defined in CEQ's NEPA implementing regulations (40 CFR § 1508.1(g)):

Effects or impacts means changes to the human environment from the proposed action or
alternatives that are reasonably foreseeable and include the following: (1) direct effects, which are
caused by the action and occur at the same time and place; and (2) indirect effects, which are
caused by the action and are later in time or farther removed in distance but are still reasonably
foreseeable. Indirect effects may include growth-inducing effects and other effects related to
induced changes in the pattern of land use, population density, or growth rate, and related effects
on air and water and other natural systems, including ecosystems.
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3.1 Impact-Producing Factors

BOEM completed a study of IPFs on the North Atlantic OCS to consider in an offshore wind
development planned activities scenario (BOEM 2019a). That study is incorporated in this document by
reference. The IPF study:

e Identifies cause-and-effect relationships between renewable energy projects and resources potentially
affected by such projects;

e (lassifies those relationships into IPFs through which renewable energy projects could affect resources;
o Identifies the types of actions and activities to be considered in a cumulative impacts scenario; and

o Identifies actions and activities that may affect the same physical, biological, economic, or cultural
resources as renewable energy projects and states that such actions and activities may have the same
IPF's as offshore wind projects.

The BOEM (2019a) study identifies the relationships between IPFs associated with specific past, present,
and future activities in the North Atlantic OCS. BOEM determined the relevance of each IPF to each
resource analyzed in this Final EIS. If an IPF was not associated with the proposed Project, it was not
included in the analysis. Table 3.1-1 provides a brief description of the primary IPFs involved in this
analysis, including examples of sources and activities that result in each IPF. The IPFs cover all stages of
the proposed Project, including construction and installation (construction), operations and maintenance
(operations), and conceptual decommissioning (decommissioning). Each IPF is assessed in relation to
ongoing activities, planned activities, and the Proposed Action. Planned activities include planned
non-offshore wind activities and future offshore wind activities.

In addition to adverse impacts, beneficial impacts may accrue from the development of the proposed
Project and renewable energy sources on the OCS. BOEM’s Evaluating Benefits of Offshore Wind Energy
Projects in NEPA (BOEM 2017) examines this in depth. Benefits from the development of offshore wind
energy projects, in particular offshore wind projects, can accrue in three primary areas: electricity system
benefits, environmental benefits, and socioeconomic benefits, which are further examined in this chapter.
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Table 3.1-1: Primary Impact-Producing Factors Addressed in This Analysis

IPF

Sources and/or Activities

Description

Accidental releases

Mobile sources (e.g., vessels)

Installation, operation, and maintenance of
onshore or offshore stationary sources
(e.g., renewable energy structures,
transmission lines, cables)

Refers to unanticipated release or spills into receiving waters of a fluid or other substance, such as fuel,
hazardous materials, suspended sediment, invasive species, trash, or debris.

Accidental releases are distinct from routine discharges, which typically consist of authorized
operational effluents controlled through treatment and monitoring systems and permit limitations.

Air emissions

Internal combustion engines (such as
generators) aboard stationary sources or
structures

Internal combustion engines within mobile
sources such as vessels, vehicles, or
aircraft

Refers to the release of gaseous or particulate pollutants into the atmosphere. Releases can occur
onshore and offshore.

Anchoring and gear
utilization

Anchoring of vessels

Resource monitoring surveys
Attachment of a structure to the sea
bottom by use of an anchor, mooring, or
gravity-based weighted structure (i.e.,
bottom-founded structure)

Refers to an activity or action that attaches objects to the seafloor.

Gear utilization refers to resource monitoring surveys and entanglement and bycatch from gear
utilization during fisheries and benthic monitoring surveys.

Cable emplacement
and maintenance

Dredging or trenching

Cable placement

Seabed profile alterations
Sediment deposition and burial
Mattress and rock placement

Refers to an activity or action associated with installing new offshore submarine cables on the seafloor,
commonly associated with offshore wind energy.

Climate change Emissions of GHGs Refers to the impacts of climate change, such as warming and sea level rise and increased storm
severity or frequency. Ocean acidification refers to the impacts associated with the decreasing pH of
seawater from rising levels of atmospheric COx.

Discharges/intakes Vessels Generally refers to routine permitted operational effluent discharges to receiving waters. There can be

Structures numerous types of vessel and structure discharges, such as bilge water, ballast water, deck drainage,

Onshore point and non-point sources
Dredged material ocean disposal
Installation, operation, and maintenance of
submarine transmission lines, cables, and
infrastructure

gray water, fire suppression system test water, chain locker water, exhaust gas scrubber effluent,
condensate, and seawater cooling system effluent, among others.

These discharges are generally restricted to uncontaminated or properly treated effluents that may have
best management practice or numeric pollutant concentration limitations as required through USEPA
National Pollutant Discharge Elimination System permits or USCG regulations.

The discharge of dredged material refers to the deposition of sediment at approved offshore disposal
sites.
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IPF Sources and/or Activities Description
EMF e Substations Power generation facilities and cables produce electric fields (proportional to the voltage) and magnetic
e Power transmission cables fields (proportional to flow of electric current) around the power cables and generators. Three major
o Inter-array cables factors determine levels of the magnetic and induced electric fields from offshore wind energy projects:
o Electricity generation 1) the amount of electrical current being generated or carried by the cable, 2) the design of the generator

or cable, and 3) the distance of organisms from the generator or cable.

Land disturbance e Onshore construction Refers to land disturbances related to any onshore construction activities.
¢ Onshore land use changes
¢ Erosion and sedimentation
e Vegetation clearance

Lighting e Vessels or offshore structures above or Refers to lighting associated with offshore wind development and activities that use offshore vessels
under water and may produce light above the water onshore and offshore, as well as underwater.

e Onshore infrastructure

Noise e Aircraft Refers to noise from various sources and commonly associated with construction activities, G&G
e Vessels surveys, and vessel traffic. May be impulsive (e.g., pile driving) or broad spectrum and continuous
e Turbines (e.g., from proposed Project-associated marine transportation vessels). May also be noise generated
o G&G surveys from turbines themselves or interactions of the turbines with wind and waves.

e Operations and maintenance

e Onshore and offshore construction and
installation

e Pile driving

e Dredging and trenching

e UXOs

Port utilization e Expansion and construction Refers to an activity or action associated with port activity, upgrades, or maintenance that occurs only
e Maintenance asa result of the p_ropoge(_i Project. Ipcludes activitie_s related to port expansion and construction from
o Use increased economic activity and maintenance dredging or dredging to deepen channels for larger

e Revitalization vessels.
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IPF Sources and/or Activities Description
Presence of e Onshore and offshore structures including | Refers to an activity or action associated with onshore or offshore structures other than construction-
structures towers and transmission cable related impacts, including the following:
infrastructure e Space-use conflicts
o Fish aggregation and/or dispersion
e Bird attraction and/or displacement
e Marine mammal attraction and/or displacement
o Sea turtle attraction and/or displacement

Scour protection

Allisions

Entanglement and/or gear ingestion

Gear loss and/or damage

Fishing effort displacement

Habitat alteration (creation or destruction)
Behavioral disruption (migration or breeding)
Navigation hazard

Seabed alterations

Turbine strikes (birds, bats)

Viewshed (physical, light)

e Microclimate and circulation effects (above and below water)

Traffic e Aircraft Refers to marine and onshore vessel and vehicle congestion, including vessel strikes of sea turtles and
e Vessels marine mammals, collisions, and allisions.
e Vehicles

CO: = carbon dioxide; EMF = electromagnetic field; G&G = geophysical and geotechnical; GHG = greenhouse gas; IPF = impact-producing factor; USCG = U.S. Coast Guard,
USEPA = U.S. Environmental Protection Agency; UXO = unexploded ordnance
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3.2 Mitigation Identified for Analysis in the Environmental Impact Statement

During the development of this Final EIS and in coordination with cooperating agencies, BOEM
considered additional potential mitigation and monitoring measures, in addition to those committed to by
the applicant, that could further avoid, minimize, or mitigate impacts on the physical, biological,
socioeconomic, and cultural resources assessed in this document. Mitigation and monitoring measures
required through completed consultations with respect to environmental statutes such as Section 7 of the
ESA are listed in Table H-1 of Appendix H, Mitigation and Monitoring, and incorporated in the Preferred
Alternative. Potential additional measures are described in Table H-2 in Appendix H and analyzed in the
relevant resource sections in this chapter. In addition, other mitigation and monitoring measures may be
required through consultations, authorizations, and permits with respect to several environmental statutes,
such as the MMPA, Section 7 of the ESA, or the MSA.'” If any mitigation measures are analyzed in the
impact analyses and those measures influence the impact determinations, those measures are included in
the Preferred Alternative. Those additional measures presented in Appendix H may not be within
BOEM’s statutory and regulatory authority; however, other jurisdictional governmental agencies may
require them. Mitigation and monitoring measures for completed consultations, authorizations, and
permits are analyzed in each respective resource section in Chapter 3 of the Final EIS. BOEM may
choose to incorporate one or more additional measures in the ROD and adopt those measures as
conditions of COP approval. As previously discussed, all applicant-committed mitigation and monitoring
measures are part of the Proposed Action (see Chapter 2 for details).

17 While this EIS analyzes all the mitigation and monitoring measures expected to be required through consultations
and MMPA authorization, BOEM anticipates that some necessary authorizations for the proposed Project may be
issued after BOEM reaches a decision on the COP, in which case BOEM can include conditions of approval to
ensure that its approval remains consistent with the terms of those future approvals.
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3.3 Definition of Impact Levels

This Final EIS uses a four-level classification scheme for adverse and beneficial impacts (negligible,
minor, moderate, and major) to characterize the potential impacts of the alternatives, including the
Proposed Action. Resource-specific adverse and beneficial impact level definitions are presented in each
resource section.

With regard to temporal extent, the Final EIS assumes that potential construction impacts diminish once
construction ends; however, ongoing operations activities could result in additional impacts for the
33-year operational life of the proposed Project. Additionally, the applicant would have up to an
additional 2 years to complete decommissioning activities. Therefore, the Final EIS considers the
timeframe beginning with construction and ending when the proposed Project’s decommissioning is
complete, unless otherwise noted. As stated in Chapter 2, Alternatives, the proposed Project would have a
33-year operating period.

The Final EIS uses the following duration terms:

e Temporary impacts: This includes impacts that end as soon as the activity ceases. An example would be
road closures or traffic delays during onshore cable installation. Once construction is complete, the
impact would end.

o  Short-term impacts: This includes impacts that extend beyond construction, potentially lasting for
several months but not for several years or longer. An example would be clearing of roadside
landscaping during construction; the area would be revegetated when construction is complete, and once
revegetation is successful, this impact would end.

e Long-term impacts: This includes impacts that last for a long period of time, potentially exceeding the
life of the proposed Project (e.g., decades or longer). An example would be the loss of habitat where a
WTG or ESP foundation has been installed.

e Permanent impacts: This includes impacts that extend beyond the life of the proposed Project. An
example would be the conversion of land to support new onshore facilities or the placement of scour
protection that is not removed as part of decommissioning.
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3.4 Benthic Resources
3.4.1 Description of the Affected Environment

This section discusses existing benthic resources in the geographic analysis area, as described in

Table D-1 in Appendix D, Geographical Analysis Areas, and shown on Figure 3.4-1. This includes a
10-mile radius around the SWDA and the OECC. These buffers account for benthic invertebrate larval
transport due to regional oceanographic conditions. Although sediment transport beyond 10 miles is
possible, sediment transport related to proposed Project activities would likely be limited to a smaller
spatial scale than 10 miles (COP Volume III, Appendix III-A; Epsilon 2023). Some species have ranges
that extend beyond the geographic analysis area at certain life stages, such as larval invertebrates
(Zhang et al. 2016; Incze and Naimie 2020); however, this analysis focuses on impacts within the
geographic analysis area.

Benthic resources include the seafloor surface, the substrate, and the associated communities of
bottom-dwelling organisms that live there. Benthic habitats include soft-bottom (e.g., mud and sand) and
hard-bottom (e.g., gravel, cobble, boulder, and bedrock) habitats, as well as biogenic habitats

(e.g., eelgrass, mussel beds, and worm tubes) created by structure-forming species. Benthic habitat in the
geographic analysis area is estimated to cover 1,164,963 acres, of which approximately 80 percent is
sand, 15 percent is gravel/cobble/boulder, and 5 percent is mud/silt (The Nature Conservancy 2014).
Benthic faunal resources in the geographic analysis area include polychaetes, crustaceans (particularly
amphipods), mollusks (gastropods and bivalves), echinoderms (sand dollars, brittle stars, and sea
cucumbers), and various other groups (sea squirts and burrowing anemones) (Guida et al. 2017). The
spatial and temporal variation in benthic prey organisms can affect the growth, survival, and population
dynamics of fishes and other higher trophic level organisms.

3.4.1.1 Habitat

Regional oceanography is influenced by subsurface currents and dominated by seasonal water
stratification. Guida et al. (2017) noted that the shelf-wide seasonal temperature pattern of warming
surface waters from the spring through fall and the cold current flow of water southward from the Gulf of
Maine create a cold pool. This resulting water stratification drives the distribution of benthic and demersal
species across New England. The OECC and SWDA are located along the approximate northern
boundary of the cold pool.

The seafloor in the OECC and SWDA is predominantly composed of unconsolidated sediments ranging
from silt and fine-grained sands to gravel. The SWDA is comprised entirely of fine unconsolidated
substrate with predominantly sand and silt-sized material (COP Volume III, Section 6.5.1.1; Epsilon
2023). Local hydrodynamic conditions largely determine sediment types, with finer materials in
low-current areas and coarser materials in high-current areas. Coarser materials on the seafloor include
gravel, cobble, and boulders, which are typically mixed with a matrix of finer sediments and usually
found among discontinuous patches of sand (BOEM 2021b). This patchy distribution of coarse material
(representative of coarse glacial till or end moraine deposits) is most common in high current areas, such
as in the Muskeget Channel region (Figure 3.4-2) and northwest of Horseshoe Shoal in the North Channel
(COP Volume II, Table 2.1-1 Volume II; Epsilon 2023). The applicant did not identify any hard-bottom
habitat in the SWDA. Hard-bottom habitat has been documented within the OECC where it has
significant coverage through Muskeget Channel’s shallow water passage (COP Volume II, Section 5.2.1;
Epsilon 2023). A sparse to moderate distribution of living eelgrass was identified in one area of the
OECC along the south shore of Cape Cod (COP Volume II, Section 5.2.2; Epsilon 2023). Benthic faunal
communities in the OECC and SWDA are typical for the region and vary according to habitat type along
gradients in depth, hydrodynamic conditions, and substrate composition.
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Seafloor conditions within the SWDA are generally homogenous and dominated by sand and silt-sized
sediments. These homogenous conditions were identified by multibeam echo sounding and side scan
sonar imaging techniques that have been ground-truthed via benthic grab samples, underwater video,
borings, and cone penetration tests, and further verified via historic grab sample and still photo data
(Guida et al. 2017; Stokesbury 2013, 2014). Large, broad, well-defined areas of rippled bedforms and
ripple scour depressions are located on the surface of the bathymetric highs, oriented
northeast-to-southwest in the southeastern portion of the SWDA. Smaller groupings of ripple scour
depressions are found in the northern and western portion of the SWDA, which provide the only relief as
compared to the relatively flat seafloor that gradually slopes offshore. These features within the SWDA
provide less than 3.2-foot relief, far smaller than sand waves in some other parts of the Atlantic Ocean
that can stretch for hundreds of feet. Much of the OECC exhibits unconsolidated sediment soft-bottom
habitat with low complexity; approximately 67 percent of video transects found mostly flat sand/mud,
sand waves, and biogenic structures, while 27 percent found pebble-cobble bottom and 24 percent found
shell aggregate bottom (BOEM 2021b). Sections of the OECC in the vicinity of Muskeget Channel
contain special, sensitive, or unique resources habitat that consists of “hard/complex bottom,” a category
that includes biogenic structures, hard-bottom, and complex seafloor (i.e., sand waves), as defined in the
2021 Massachusetts Ocean Management Plan (Massachusetts Office of Coastal Zone Management
2021).

The applicant conducted surveys of epifauna and infauna along the OECC using underwater video
transects and sediment grab samples, respectively. The majority of the video transect samples recorded
bottom habitats with low complexity, mostly comprised of flat sand/mud, sand waves, and biogenic
structure (COP Section 5.1.1, Volume II; Epsilon 2023). Areas of shell aggregate, specifically common
Atlantic slipper shell (Crepidula fornicata) reefs, were observed along the OECC in the northern
Nantucket Sound. Several locations within Muskeget Channel contained coarse deposits and hard-bottom
habitats consisting of pebble-cobble dominated substrate with sulfur sponge (Cliona celata) communities.
The Phase 1 OECC would make landfall at Craigville Public Beach or Covell’s Beach in Barnstable. A
sparse to moderate distribution of eelgrass exists in and around the Spindle Rock boulder pile near the
landfall site (COP Volume I, Section 3.2.1; Epsilon 2023). Surveys have revealed isolated human-made
objects to be avoided in the OECC and one debris pile/possible shipwreck in the OECC, approximately
6.8 miles southwest of Covell’s Beach. The Phase 2 OECC would make landfall at Dowses Beach or
Wianno Avenue in Barnstable. During the course of underwater video surveys, a patch of eelgrass was
identified, approximately 1,400 feet southwest of the Phase 2 OECC.

3.4.1.2 Biota

The benthic communities in the SWDA are representative of the communities within New England waters
in depths from approximately 141 to 203 feet, which includes amphipods and other crustaceans,
American lobster (Homarus americanus), crabs, gastropods, polychaetes, bivalves, sand dollars,
burrowing anemones, brittle stars, sea squirts, tunicates, and sea cucumbers (BOEM 2014a; Provincetown
Center for Coastal Studies 2005). These organisms are important food sources for many commercially
important fish species. Benthic communities are present in the patches of sand ripples and small
mega-ripples within the SWDA (COP Volume II, Section 2; Epsilon 2023); however, within these
variable mobile sand environments, fauna is often quite sparse (Jennings et al. 2013).

Drop-down video surveys of benthic epifauna from 2010 to 2013 indicated that the common sand dollar
(Echinarachnius parma) was the most abundant species within the RI/MA Lease Areas, with this species
occurring in approximately 70 percent of a total of 216 samples (SMAST 2016a). Sample results
collected during the School for Marine Science and Technology surveys indicated hydrozoans and
bryozoans were present in approximately 19 percent of the samples, while hermit crabs, euphausiids, sea
stars, and anemones, combined, were present in 13 percent of samples (SMAST 2016a). The SWDA was
sampled in 2016, 2018, 2019, and 2020 by the applicant with the single grab sample from 2016
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containing a high abundance (62 percent) of polychaete worms, which, together with nematode worms
and annelid worms, accounted for 83 percent of all individuals identified (COP Volume II, Section 5.1.3;
Epsilon 2023). Analysis of the 16 grab samples from 2018 showed 90 percent of the total abundance was
made up of annelid worms and arthropods, which also accounted for 65 percent of all unique taxa. Other
phyla captured in these samples included Cnidaria, Echinodermata, Mollusca, Nematoda, Nemertea,
Phoronida, and Sipuncula. Grab samples from the 2019 survey contained Arthropoda (66 percent) and
Annelida (28 percent) with the highest abundance of the phyla, representing 94 percent of all organisms,
with 51 percent of all organisms being identified as amphipods from the family Ampeliscidae (COP
Volume II, Section 5.1.3; Epsilon 2023). Analysis of the 39 grab samples from 2020 contained
Arthoropoda (43 percent), Annelida (32 percent), and Mollusca (14 percent), representing 89 percent of
all organisms, with 30 percent of all organisms identified as amphipods from the family Ampeliscidae.

Bedforms ranging in size from ripples up to sand waves have been identified locally along the OECC;
larger bedforms are found in waters with fast-flowing tidal currents. Benthic fauna tend to be most dense
in the trough between sand waves where organic matter accumulates, while mobile species such as
amphipods are prevalent on the slope of the sand wave (COP Volume III, Section 6.5.1.2; Epsilon 2023).
Previous studies of the species composition within sand waves have found that species present tend to be
robust filter feeders (e.g., bivalves) as opposed to more delicate deposit feeders (e.g., feather duster
worms and sea cucumbers), which tend to be found within flatter sedimentary bedforms (COP Volume
111, Section 6.5.1.2; Epsilon 2023). Results from the 2017 towed video survey of the OECC showed that
the Nantucket Sound area was dominated by amphipods, slipper limpets, whelks, sponges, polychaetes,
and spider crabs. Communities within the Eastern Muskeget Channel were more varied, with sulfur
sponge (Cliona celata), red beard sponge (Microciona sp.), and blue mussels (Mytilus edulis) making up
most of the observed epifauna. South of the Muskeget Channel, flat sand, mud, and biogenic structures
were inhabited by mostly sand dollars and some burrowing anemones (COP Volume III, Section 6.5.1;
Epsilon 2023). The dominant infaunal organisms along the OECC include nematodes, amphipods,
polychaete worms, nut clams, and snails (e.g., slipper limpets, pyram shells, and dove snails) (COP
Volume II, Section 5.1.1; Epsilon 2023).

The conditions of benthic resources can be affected by many external factors, which could impact the
habitat, abundance, diversity, community composition, and percent cover of benthic fauna and flora.
Benthic resources in the geographic analysis area are subject to pressure from ongoing and future actions,
such as climate change, commercial fishing using bottom-tending gear (e.g., dredges, bottom trawls,
traps/pots), and sediment dredging, and the impacts on benthic resources will continue regardless of
offshore wind energy development. There are limited data on trends related to impacts from
non-Project-related activities within the SWDA and OECC, although larger trends within coastal New
England likely apply to the entire geographic analysis area for benthic resources. Historical data for
Centerville Harbor show a slow decline in eelgrass bed habitat since 1951 (MassDEP 2011). Similarly,
New England horseshoe crab (Limulus polyphemus) stocks are in decline (ASMFC 2013). Although not
considered benthic habitat, beaches may be used for spawning by benthic species such as horseshoe crab,
and shoreline development could affect access to spawning areas, although such activities are prohibited
from impacting the spawning beaches themselves (MA DMF 2016a, 2018). See Section 3.6, Finfish,
Invertebrates, and Essential Fish Habitat, for additional information.

Ongoing commercial and recreational regulations for finfish and shellfish implemented and enforced by
the regulatory authorities, individual local municipalities, and NOAA affect benthic resources by
modifying the nature, distribution, and intensity of fishing-related impacts, including those that disturb
the seafloor (e.g., trawling, dredge fishing) (Section 3.9, Commercial Fisheries and For-Hire Recreational
Fishing). Disturbance of benthic invertebrate communities by commercial fishing activities can affect
community structure and diversity and limit recovery (BOEM 2019a), although this impact is less
significant in sandy areas that are strongly influenced by tidal currents and waves (Nilsson and Rosenberg
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2003; Sciberras et al. 2016). However, bottom trawling is noted as one of the most prominent sources of
physical disturbance to soft-sediment benthic communities and habitats (Moyrs et al. 2021), while
dredging of soft-bottom substrates for navigation results in localized short-term impacts on benthic
resources that would recover relatively quickly from the disturbance (BOEM 2019a).

3.4.2 Environmental Consequences
Definitions of impact levels for benthic resources are described in Table 3.4-1.

Table 3.4-1: Impact Level Definitions for Benthic Resources

Impact Level Impact Type Definition

Negligible Adverse Impacts on species or habitat would be adverse but so small as to be unmeasurable.
Beneficial Impacts on species or habitat would be beneficial but so small as to be unmeasurable.

Minor Adverse Most adverse impacts on species would be avoided. Adverse impacts on sensitive

habitats would be avoided; adverse impacts that do occur would be temporary or short
term in nature.

Beneficial If beneficial impacts occur, they may result in a benefit to some individuals and would
be temporary to short term in nature.
Moderate Adverse Adverse impacts on species would be unavoidable but would not result in

population-level impacts. Adverse impacts on habitat may be short term, long term, or
permanent and may include impacts on sensitive habitats but would not result in
population-level impacts on species that rely on them.

Beneficial Beneficial impacts on species would not result in population-level impacts. Beneficial
impacts on habitat may be short term, long term, or permanent but would not result in
population-level benefits to species that rely on them.

Major Adverse Adverse impacts would affect the viability of the population and would not be fully
recoverable. Adverse impacts on habitats would result in population-level impacts on
species that rely on them.

Beneficial Beneficial impacts would promote the viability of the affected population or increase
population resiliency. Beneficial impacts on habitats would result in population-level
benefits to species that rely on them.

3.4.2.1 Impacts of Alternative A — No Action Alternative on Benthic Resources

When analyzing the impacts of Alternative A on benthic resources, BOEM considered the impacts of
ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities, on existing
conditions for benthic resources (Table G.1-1 in Appendix G, Impact-Producing Factor Tables and
Assessment of Resources with Minor [or Lower] Impacts). The cumulative impacts of Alternative A
considered the impacts of Alternative A in combination with other planned non-offshore wind and
offshore wind activities, as described in Appendix E, Planned Activities Scenario.

Under Alternative A, existing conditions for benthic resources described in Section 3.4.1 would continue
to follow current regional trends and respond to IPFs introduced by other ongoing non-offshore wind and
offshore wind activities. Ongoing non-offshore wind activities that could affect benthic resources within
the geographic analysis area are climate change, commercial fishing using bottom-tending gear, and
sediment dredging (as briefly described in Section 3.4.1), and the impacts on benthic resources will
continue regardless of offshore wind energy development. The rate and extent of these activities vary and
are uncertain, but their impacts on benthic resources would likely be detectable through changes in
various metrics including habitat structure and faunal abundance, diversity, and composition.

While the proposed Project would not be built under Alternative A, BOEM expects ongoing activities,
future non-offshore wind activities, and future offshore wind activities to continue to affect benthic
resources, although the exact impacts would not be the same due to temporal and geographical
differences.
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Ongoing non-offshore wind activities that have the potential to shift the existing conditions of the benthic
resources within the geographic analysis area include mining of marine minerals, renewable energy
projects other than offshore wind (e.g., wave and tidal), offshore dredged material disposal, military
activities, marine transport, and telecommunications cables. It is uncertain whether or to what extent any
of these activities would be conducted within the geographic analysis area, but all have the potential for
impacting benthic habitat physical features (e.g., topography) and community composition by virtue of
various associated IPFs as described in Appendix G.

Cumulative Impacts

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination
with other planned non-offshore wind activities and planned offshore wind activities (other than
Alternative B). Future offshore wind activities would affect benthic resources through the following
primary IPFs.

Accidental releases: Construction of future offshore wind projects would contribute to an increased risk
for hazardous materials spills, the release of trash, and marine debris. There would also be an increase in
the risk of the release of invasive species and their associated impacts. Best management practices (BMP)
for waste management and mitigation of marine debris would be required and would reduce this risk.
Marine debris awareness and elimination measures and other mitigation measures are covered in more
detail in Table H-2 in Appendix H, Mitigation and Monitoring. Similar mitigation measures, such as
those detailed in Appendix H, would be followed by each planned offshore wind project.

Accidental releases may increase as a result of future offshore wind activities. The risk of accidental
releases would increase during all phases of offshore wind development but primarily during
construction. Impacts vary in duration based on the material and volume released. Diesel fuel and
gasoline tend to float at the water surface and biodegrade/weather more rapidly relative to heavy fuel oil
(bunker fuel), which sinks. Anderson et al. 2012 provided oil spill occurrent rates applicable to offshore
oil exploration and development activity along the OCS. In 2016, ABS Consulting Inc. provided an
updated report, which compared the calculated ratio of occurrence of spills greater than 1,000 barrels
(42,000 gallons) to the volume of crude oil handled. Similar calculations occurred for spills greater than
10,000 barrels (420,000 gallons). Updated results were 0.22 spills per billion barrels for spills greater than
1,000 barrels and remained steady at 0.06 spills per billion barrels for spills greater than 10,000 barrels
(ABS Consulting Inc. 2016). Vessel spill rates continue to decline, likely due to regulatory changes
requiring double hulls. Diesel spills from OCS activities (e.g., from associated vessels or maintenance
activities) are relatively rare and small with the median size for spills less than or equal to 1 barrel

(42 gallons) to be 0.024 barrels (approximately 1 gallon) (Anderson et al. 2012). In most cases, the
corresponding impacts on benthic resources within the geographic analysis area are unlikely to be
detectable unless there is a catastrophic spill from ongoing activities (e.g., an accident involving a tanker
ship). A large spill is very unlikely, given the typical fuel storage capacities of offshore wind project
vessels and facilities (COP Volume II, Appendix A, Section A.8.2; Epsilon 2023).

The risk of a release from a WTG or ESP would be low. Recent modeling within the RI/MA Lease Areas
demonstrated that a release of 128,000 gallons is likely to occur no more often than once per 1,000 years,
and a release of 2,000 gallons or less is likely to occur every 5 to 20 years (Bejarano et al. 2013). The
likelihood of a spill occurring from multiple WTGs and ESPs at the same time is very low and, therefore,
the potential impacts from a spill larger than 2,000 gallons are largely discountable.
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Invasive species can be released accidentally, especially during ballast water and bilge water discharges
from marine vessels. Increasing vessel traffic related to the offshore wind industry would increase the risk
of accidental releases of invasive species, primarily during construction. The likelihood of invasive
species becoming established as a result of offshore wind activities would be very low, however, range
expansion from species already present is a likely scenario, as observed at Block Island Wind Farm.
Didemnum vexillum, a nonnative tunicate already widespread in the region, was found on the turbines
post construction (Hutchison et al. 2020a). The ecological impact of invasives could be strongly adverse,
widespread, and permanent if not controlled. However, all offshore wind activities will require
compliance with the International Convention for the Prevention of Pollution from Ships and other vessel
standards to reduce the occurrence of accidental releases. The increase in this risk related to the offshore
wind industry would be small in comparison to the risk from ongoing activities within the region

(e.g., trans-oceanic shipping).

Accidental releases of trash and debris from vessels may occur primarily during construction but also
during operations and decommissioning. BOEM assumes all vessels would comply with laws and
regulations to minimize accidental releases. Heavier, non-buoyant solid waste would sink and could
accumulate on the seafloor, where it may eventually be colonized by epibiota. Seafloor debris may leach
chemicals and potentially cause localized changes in benthic communities. There is no indication that the
anticipated volumes and extents of accidental releases of solid waste within the geographic analysis area
would have detectable impacts on benthic resources.

The overall impacts of accidental releases on benthic resources are likely to be localized and short term,
resulting in undetectable changes to benthic communities. As such, accidental releases from future
offshore wind development would not be expected to appreciably contribute to overall impacts on benthic
resources.

Anchoring and gear utilization: Ongoing and planned offshore wind activities are likely to include
monitoring surveys in the offshore wind lease areas. These could include video, multibeam bathymetry,
and grab samples, as well as other methods of sampling the biota in the area. The presence of monitoring
gear could affect benthic resources through seafloor disturbance; however, it is expected that monitoring
plans would have sufficient mitigation procedures in place to reduce potential impacts. Impacts from gear
utilization from other offshore wind activities on benthic resources are likely to occur at short-term,
regular intervals over the lifetime of the projects and have no perceptible consequences to individuals or
populations. The future offshore wind scenario would lead to increased vessel anchoring during survey
activities and construction, operations, and decommissioning stages. In addition, anchoring/mooring of
meteorological (met) towers or buoys could increase. Benthic disturbance would occur from the contact
of the anchor to the seabed and anchor drag, as well as anchor rigging (chains, cables, ropes). Anchoring
activities disturb local sediments and benthic communities during emplacement. BOEM estimates that
1,031 acres of seabed could be impacted by deployed anchors associated with Alternative A. All impacts
from anchoring would be localized, sediment disturbance would be minimal, and benthic resource
recovery from impacts (including mortality) would occur in the short term from a population perspective.
Degradation of sensitive habitats, such as eelgrass beds and hard-bottom habitats, if it occurs, could be
long term to permanent. Habitat complexity and the surface topography of the habitat play a pivotal role
in sheltering various fish species. For example, plaice prefer a particular grain size composition of the
sediments they bury into, while roundfishes survive best in habitats with structural complexity (Kaiser et
al. 2002). Bottom-tending gear greatly reduces the habitat complexity and topography, disrupts and
removes the fauna, and may lead to changes in the fish assemblages (Kaiser et al. 2002; Tamsett et al.
2010). A 2006 meta-analysis study on over 100 fishing impact studies consistently showed that scallop
dredges, used across a wide range of habitats, had the most severe ecological impacts (Kaiser et al. 2006;
Collie et al. 2005).
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Impacts from anchoring would affect a relatively limited extent of the geographic analysis area and would
be discontinuous in nature. Greater impacts on benthic resources would occur if impacts on sensitive
habitats are not avoided.

Cable emplacement and maintenance: Emplacement of offshore submarine cables would cause
short-term disturbance of seafloor habitats and injury and mortality of benthic resources in the immediate
vicinity of the cable emplacement activities. The cable routes for future projects have not been fully
determined at this time. Cable emplacement for other future offshore wind projects within the geographic
analysis area would occur over from 2023 through 2030 and beyond and would disturb up to 5,898 acres,
approximately 5 percent of available habitat in the geographic analysis area. Moreover, most disturbance
would be expected to occur in sand bottom habitat (The Nature Conservancy 2014). Increased localized
turbidity would occur during cable emplacement activities. Seafloor disturbance for other future offshore
wind projects may affect benthic resources. Assuming future projects use installation procedures similar
to those proposed in the proposed Project COP (Volume 11, Section 2.2.1; Epsilon 2023), the duration
and extent of impacts would be limited and short term, and soft-bottom benthic assemblages would
recover from the disturbance. If routes intersect eelgrass or hard-bottom habitats, impacts may be long
term to permanent.

Some types of cable installation equipment use water withdrawals, which can entrain planktonic larvae of
benthic fauna (e.g., larval polychaetes, mollusks, and crustaceans) with an assumed 100 percent mortality
of entrained individuals (COP Volume III, Section 6.5.2.1; Epsilon 2023). Vulnerability to entrainment
would depend on the alignment of spawning times for individual species with pelagic eggs and larvae and
the cable-laying activities. Due to the surface-oriented intake of such methods, water withdrawal could
also entrain pelagic eggs and larvae but would not directly affect resources on the seafloor. However, the
rate of egg and larval survival to adulthood for many species is very low (MMS 2009). Due to the limited
volume of water withdrawn (up to 1,200 million gallons), BOEM does not expect population-level
impacts on any benthic species due to entrainment.

When cable emplacement and maintenance causes resuspension of sediments, increased turbidity could
affect filter-feeding fauna such as bivalves. Most of the geographic analysis area for benthic resources is
soft-bottom habitat comprised predominantly of sand that would settle out of the water column quickly,
making increased turbidity brief. The impact of turbidity on benthic fauna depends on both the
concentration of suspended sediment and the duration of exposure. For example, mollusk eggs do not
experience sub-lethal impacts until an exposure of 200 milligrams per liter for 12 hours; for other life
stages, 24 hours of exposure is the minimum threshold for sub-lethal impacts (Wilber and Clarke 2001).
Modeling for the proposed Project predicted that suspended sediment should usually settle well before
12 hours have elapsed—typically between 1 to 6 hours (COP Volume III, Appendix III-A; Epsilon 2023).
Applying this finding to other offshore wind projects, relatively little impact from increased turbidity
(separate from the impact of sediment deposition) is expected. Under Alternative A, the extent of
sediment transport would be limited and spatially discontinuous due to cable emplacement and
maintenance.

If the sediment disturbed by construction activities contains elevated levels of toxic contaminants,
sediment disturbances could affect water quality and the physiology of benthic organisms. Consistent
with the findings for Vineyard Wind 1, contaminated sediments are not anticipated to be a problem in the
geographic analysis area for benthic resources. Sediment core samples from within the nearby Lewis Bay
found sediment contaminant levels were below levels of concern (MMS 2009).

All impacts included in this IPF would be localized. Turbidity would be present during construction for
1 to 6 hours at a time, and the possible mortality of benthic resources would be recovered in the short
term (COP Volume III, Appendix III-A; Epsilon 2023). Any necessary dredging prior to cable installation
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could also contribute additional impacts. Similar to other physical disturbance (e.g., anchoring), greater
impacts on benthic resources would occur if cable emplacement does not avoid sensitive habitats.

Dredging and/or mechanical trenching used during cable installation can cause localized short-term
impacts, including habitat alteration, injury, and mortality, on benthic resources through seabed profile
alterations, as well as impacts through the sediment deposition and burial IPF. The level of impact from
seabed profile alterations would depend on the time of year that such alterations occur, particularly in
nearshore locations, and especially if they overlap with times and places of high benthic organism
abundance. Locations, amounts, and timing of dredging for future offshore wind projects are not known at
this time. The need for dredging depends on local seafloor conditions, assuming the area of such impacts
is proportional to the length of cable installed. Dredging typically occurs only in soft-bottoms habitats,
which are abundant in the geographic analysis area and quick to recover from disturbance, although full
recovery of the benthic faunal assemblage may require several years (Boyd et al. 2005). Mechanical
trenching, used in more resistant sediments (e.g., gravel, cobble), causes seabed profile alterations during
use, although the seabed is typically restored to its original profile after utility line installation in the
trench. Therefore, seabed profile alterations, while locally intense, would have little impact on benthic
resources in the geographic analysis area.

Cable emplacement and maintenance activities (including dredging) in or near the geographic analysis
area during construction or maintenance of future offshore wind projects could cause sediment suspension
for 1 to 6 hours at a time, after which the sediment is deposited on the seafloor (COP Appendix I1I-A;
Epsilon 2023). Sediment deposition can have adverse impacts on benthic resources, including smothering.
Benthic organisms’ tolerance to being covered by sediment (sedimentation) varies among species. The
sensitivity threshold for sediment deposition in demersal eggs (such as fish or squid eggs) is greater than
0.04 inch (1 millimeter) (Berry et al. 2011); the sensitivity threshold for shellfish varies by species but can
be generalized as deposition greater than 0.79 inch (20 millimeters) (Colden and Lipcius 2015; Essink
1999; Hendrick et al. 2016). Smit et al. (2008) evaluated the significance of depositional thickness on
impacts on benthic communities. Estimates from that study indicated median (50 percent) and low

(5 percent) impact levels of 54 millimeters and 6.3 millimeters (2.1 and 0.2 inches) of sediment
deposition, respectively. That is, 54 millimeters is the thickness estimated to affect 50 percent of the
benthos in the study, and 6.3 millimeters affected 5 percent of the studied benthos.

The level of impact from sediment deposition and burial could depend on the time of year that it occurs,
especially if it overlaps with times and places of high benthic organism abundance. Cables for other
future offshore wind projects in the geographic analysis area would be emplaced between 2023 and
2030 and beyond (Appendix E). Locations, amounts, and timing of dredging for future offshore wind
projects are not known at this time. Assuming the area of such impacts is proportional to the length of
cable installed, increased sediment deposition may occur during multiple years. The area with a greater
sediment deposition from simultaneous or sequential activities would be limited, as most of the impacted
areas would only have relatively light sediment deposition (less than 0.04 inch [1 millimeter]) and would
recover naturally in the short term. If any dredged material disposal during construction occurs in the
geographic analysis area, the activity would cause localized, temporary turbidity increases and sediment
deposition or burial of benthic organisms at the immediate disposal site. The impacts of sediment
deposition and burial on benthic resources within the geographic analysis area would be greater if
sensitive habitats are not avoided.

Climate change: Benthic resources may be affected by climate change, including ocean acidification and
warming, sea level rise, and altered habitat/ecology. Ocean acidification caused by atmospheric carbon
dioxide (CO,) may contribute to reduced growth or the decline of benthic resources with a calcareous
structural component (Hoegh-Guldberg and Bruno 2010; PMEL 2020). Examination of 20 years (1990 to
2010) of occurrence and abundance data of soft-bottom benthic invertebrates along the Atlantic coast of
the United States showed range shifts, most notably to the north, in response to rising water temperatures,

3.4-10



New England Wind Project Section 3.4
Final Environmental Impact Statement Benthic Resources

resulting in changes to benthic community structure and function (Hale et al. 2017). Warming of ocean
waters is expected to influence the distribution and migration of benthic resources and may influence the
frequencies of various diseases (Brothers et al. 2016; Hoegh-Guldberg and Bruno 2010). Temperatures
are predicted to continue to rise in the region, so these trends associated with warmer seawater is likely to
continue, leading to changes in the distributions of some benthic species (Powell et al. 2020). Impacts on
benthic resources through this IPF would be practically the same in the expanded planned activities
scenario as they would be with only ongoing activities. See Section G.2.1, Air Quality, for details on the
expected contribution of offshore wind development to climate change. Climate change is having notable
and measurable impacts on regional benthic resources.

Discharges/intakes: Alternative A would increase the potential for discharges from vessels during
construction, operations, and decommissioning. Offshore permitted discharges would include
uncontaminated bilge water and treated liquid wastes. Discharges would particularly increase during
construction and decommissioning, and the discharges would be staggered over time and localized. No
available evidence indicates that the anticipated volumes and extents of discharges would affect benthic
resources.

Electromagnetic fields (EMF): EMF, principally magnetic fields, would emanate from operating
offshore wind facility transmission cables and existing cables connecting Nantucket and Martha’s
Vineyard to mainland Massachusetts. Under Alternative A, up to 1,253 miles of offshore export,
inter-array, and inter-link cables would be added by projects in the RI/MA Lease Areas (except for the
proposed Project), resulting in EMF in the immediate (less than approximately 33 feet) vicinity of each
cable (CSA Ocean Sciences Inc. and Exponent 2019). Submarine power cables in the geographic analysis
area are assumed to be installed with appropriate shielding and burial depth to reduce potential EMF to
very low levels. Wherever a cable is not buried or is closer to the aerobic surficial sediments (i.e., with
shallow burial), the exposure of benthic resources to magnetic fields may be stronger. EMF of any two
sources would not overlap because developers typically allow at least 330 feet between cables (even for
multiple cables within a single OECC), EMF strength diminishes rapidly with distance, and detectable,
potentially meaningful EMF would likely extend less than 50 feet from each cable (McCormick et al.
2008). Some benthic species can detect EMF, although EMF from direct current (DC) or AC cables does
not appear to present a barrier to animal movement (Hutchison et al. 2018). Burrowing infauna may be
exposed to stronger EMF, but little information is available regarding the potential consequences. For
example, BOEM’s search of the available literature revealed no documented long-term impacts from
EMF on clam habitat as a result of the existing power cables connecting Nantucket Island to mainland
Massachusetts. There is little to no information on the EMF sensitivity of any taxa that are not
commercially important. EMF at the levels expected from marine renewable energy activity is considered
unlikely to impact receptive species (Copping et al. 2016; CSA Ocean Sciences Inc. and Exponent 2019;
Gill and Desender 2020).

During operations, powered transmission cables would produce heat (Taormina et al. 2018). Studies of
heat from buried cables have estimated that temperatures directly above a cable could rise by
approximately 0.3 degrees Fahrenheit [°F]) in sediment and by 0.00001 °F in the water, which is
insignificant (RI-CRMC 2010) and not anticipated to affect benthic fauna (Taormina et al. 2018).

Noise: Noise from construction, pile driving, geological and geophysical (G&G) survey activities,
operations, and trenching/cable burial could contribute to impacts on benthic resources. The most
impactful noise is expected to result from pile driving, which would occur during installation of
foundations for offshore structures. This noise would be produced intermittently during construction of
each project for approximately 2 to 3 hours per foundation or 4 to 6 hours per day for the installation of
two foundations per day. One or more projects may install more than one foundation per day, either
sequentially or simultaneously. Construction of offshore wind facilities in the geographic analysis area
would likely occur from 2023 through 2030 and beyond, and pile-driving may occur year-round
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(excluding January through April). Little current research exists regarding the impacts of and sensitivity
of benthic resources to underwater noise, including both sound pressure and particle motion (Roberts et
al. 2016a; Roberts and Elliott 2017; Popper and Hawkins 2018). Nonetheless, marine invertebrates are
expected to be sensitive to underwater noise and vibrations and may experience behavior changes, signs
of physiological stress, injury, or mortality when noise or vibration levels exceed background levels such
as in the presence of pile driving (Nedelec et al. 2014; Solan et al. 2016; Roberts and Elliott 2017). Noise
transmitted through water and/or through the seabed is assumed to have the potential to cause injury
and/or mortality to benthic resources in a limited area around each pile and cause short-term stress and
behavioral changes to individuals over a greater area. The extent of these impacts would depend on pile
size, hammer energy, and local acoustic conditions, as well as benthic resource sensitivity, which is
unknown. The affected areas would likely be recolonized in the short term. Noise from pile driving that
causes behavioral changes could affect the same populations or individuals multiple times in a year or in
sequential years. The difference in impacts on benthic faunal resources between sequential or concurrent
pile driving is unknown.

Noise from G&G surveys of cable routes and other site characterization surveys for offshore wind
facilities could also disturb benthic resources in the immediate vicinity of the investigation and cause
temporary behavioral changes. G&G noise would occur intermittently from 2023 through 2030 and
beyond. G&G noise resulting from offshore wind site characterization surveys is less intense than G&G
noise from seismic surveys used in oil and gas exploration; while seismic surveys create high-intensity
impulsive noise to penetrate deep into the seabed, offshore wind site characterization surveys typically
use sub-bottom profiler technologies that generate less-intense sound waves for shallow penetration of the
seabed. Seismic surveys are not expected in the geographic analysis area for benthic resources. Detectable
impacts of G&G noise on benthic resources would rarely, if ever, overlap from multiple sources but may
overlap with behavioral impacts of pile-driving noise. Overlapping sound sources are not anticipated to
result in a greater, more intense sound; rather, the louder sound prevents the softer sound from being
detected.

Noise from trenching/cable burial and construction activities other than pile driving are expected to occur
but would have little impact on benthic resources. Noise from trenching of inter-array and export cables
would be temporary, local, and extend only a short distance beyond the emplacement corridor. Impacts of
trenching noise are typically less prominent than the impacts of the physical disturbances discussed under
cable emplacement and maintenance and sediment deposition and burial IPFs. Noise from construction
activities other than pile driving may occur; however, little of that noise propagates through the water, and
it would not be likely to cause any detectable impact on benthic resources.

Port utilization: Increases in port utilization due to other offshore wind projects would lead to increased
vessel traffic. At least two projects are contemplating use of expanded or modified ports in Vineyard
Haven, New Bedford, and Montauk. It is likely that other east coast ports will be upgraded with some
expansion attributable to supporting the offshore wind industry. The increase in vessel traffic associated
with offshore wind would be at its peak during construction activities, would decrease during operations,
and would increase again during decommissioning. In addition, any port expansion and construction
activities related to the additional offshore wind projects would add to the total amount of disturbed
benthic area, resulting in mortality of individuals and temporary to permanent habitat alteration. Future
port projects would likely implement BMPs to minimize impacts (e.g., stormwater management, turbidity
curtains). Impacts on benthic resources would likely be undetectable outside the immediate vicinity of
port expansion activities, except near Vineyard Haven, which is within the geographic analysis area.

Presence of structures: The presence of structures from future offshore wind projects can affect benthic
resources through entanglement and gear loss/damage, hydrodynamic disturbance, fish aggregation
resulting in increased predation on benthic resources, and habitat conversion. These impacts may arise
from foundations, scour/cable protection, buoys, and met towers. Future offshore wind projects within the
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geographic analysis area would include up to 681 WTG and ESP foundations, 1,954 acres of new scour
protection for foundations, and 233 acres of hard protection for cables (Appendix E). In the geographic
analysis area, structures are anticipated predominantly on the sandy bottom, except for cable protection,
which is most likely to be needed where cables pass through hard-bottom habitats. Projects may also
install more buoys and met towers. Structures would be added intermittently from 2023 through 2030 and
remain until decommissioning of each facility is complete. The potential locations of cable protection for
future actions have not been determined at this time. Although the glacial moraine and till that broadly
extends from Montauk through Block Island, Martha’s Vineyard, and Nantucket exhibits areas of gravel,
cobble, and boulders, large hard structure (greater than 3 feet high) is rare in the geographic analysis area,
primarily limited to a few rock outcrops (e.g., Spindle Rock) and human-made piles near shore; therefore,
structure additions by future offshore wind activities would constitute a large change to the regional
amount of large hard structures present.

The presence of structures would increase the risk of gear loss/damage by entanglement. The lost gear,
moved by currents, could disturb, injure, or kill benthic resources. The intermittent impacts at any one
location would likely be localized and short term, although the risk of occurrence would persist as long as
the structures are present.

Human-made structures, especially tall vertical structures such as foundations, alter local water flow
(hydrodynamics) at a fine scale. The consequences for benthic resources of such hydrodynamic
disturbances are anticipated to be undetectable to small, localized, and to vary seasonally. Specifically,
the bed material found in the southern New England area is made up of coarse substrates such as pebbles,
shells, and gravel, and local currents can move grain sizes on the order of 1 to 1.5 millimeters (0.04 to
0.05 inch), which is smaller than the average local substrate. Addition of foundation from offshore wind
structures was found to change the grain size that can be moved by +/- 0.3 millimeter (0.01 inch).
Therefore, the predominant seabed sediments in the area would likely not be affected by the changes in
the bed shear stress in average conditions due to the introduction of the offshore wind structures
(Johnson et al. 2021).

Structures, including tower foundations, scour protection around foundations, and various means of
protection atop cables create hard substrate with vertical relief in a mostly sandy seascape.
Structure-oriented fishes would be attracted to these locations, which create reef-like habitats

(Mavraki et al. 2021; Li et al. 2023). Increased predation upon benthic resources by structure-oriented
fishes could affect benthic communities in the immediate vicinity of the structure. Additionally, the
structures associated with future offshore wind projects may influence the conduct of fishing using
bottom-tending gear within the geographic analysis area. The presence of wind farm structures may
preclude use of towed bottom-tending gear (e.g., dredges, trawl nets) and could lead to increasing fishing
pressure elsewhere (Section 3.9; Dannheim et al. 2020). These impacts are expected to be local and
present as long as the structures remain.

The presence of structures would result in new hard surfaces that provide new habitat for hard-bottom
species (Daigle 2011), including blue mussels and sea anemones, as seen at the Block Island Wind Farm
(HDR 2020a; Kerckhof et al. 2019). The long-term cumulative impacts of these changes on marine
biodiversity remain largely unknown. Offshore wind structures can span the entire water column and
introduce intertidal habitat where previously there was none. These new surfaces could also be colonized
by invasive species (e.g., certain tunicate species) found in hard-bottom habitats on Georges Bank
(USGS 2004). Soft bottom is the dominant habitat type in the region, and species that rely on this habitat
would not likely experience population-level impacts (Greene et al. 2010; Guida et al. 2017; Li et al.
2023). The potential impacts of wind farms on offshore ecosystem functioning have been studied using
simulations calibrated with field observations (Pezy et al. 2018; Raoux et al. 2017; Wang et al. 2019; Li et
al. 2023). These studies found increased biomass for benthic fish and invertebrates and indicate that
offshore wind farms can generate beneficial impacts on the local benthic communities (Li et al. 2023).
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Although it was generally believed that the loss of soft-bottom habitat may be adverse, this is a topic
ongoing research. The presence of structures would effectively convert the existing sand-bottom habitats
at these locations into a hard-bottom habitat. Additionally, ecological succession typically leads to
changes in the community over time; in particular, new hard habitat related to offshore wind structures
has been observed to initially exhibit high diversity, but to transition to low-diversity communities
dominated by blue mussels and anemones after a few years (Kerckhof et al. 2019). These changes
resulting from structure introductions and the loss of soft-bottom habitat may have impacts on benthic
resources. The impacts on benthic resources would be present as long as the structures remain. A recently
published study by Li et al. (2023) found that the artificial reef effect from wind farms in the North Sea
could lead to a doubling of species richness and an increase of species abundance by up to two orders of
magnitude. Although many wind farms within the North Sea prohibit bottom trawling, the conclusions on
the results of trawling avoidance benefits remain inconclusive (Li et al. 2023). Li et al. concluded there
are no net adverse impacts during the operation of a wind farm on the benthic communities that
previously inhabited the sand bottom.

Ongoing commercial and recreational regulations for finfish and shellfish implemented and enforced by
Massachusetts, towns, and/or NOAA, depending on jurisdiction, affect benthic resources by modifying
the nature, distribution, and intensity of fishing-related impacts, including those that disturb the seafloor
(e.g., trawling, dredge fishing). Offshore wind development could influence these regulated activities,
possibly indirectly influencing when, where, and to what degree fishing activities affect benthic resources
(Section 3.9). Fishing, in particular the use of bottom-tending gear, would impact benthic resources where
such activities are permitted to occur.

Conclusions

Impacts of Alternative A. Under Alternative A, benthic resources would continue to follow the current
regional trends described in Section 3.4.1 and 3.4.2.1 and respond to both ongoing and future offshore
wind activities.

While the proposed Project would not be built under Alternative A, ongoing activities would have
continuing temporary to permanent impacts (disturbance, injury, mortality, habitat degradation, habitat
conversion) on benthic resources primarily through anchoring and gear utilization, cable emplacement
and maintenance, pile-driving noise, the presence of structures during operations of future offshore
facilities (i.e., cable protection and foundation scour protection), port utilization near Vineyard Haven,
climate change, and ongoing seafloor disturbances caused by sediment dredging and fishing using
bottom-tending gear. Throughout the geographic analysis area for benthic resources, the impacts of
ongoing activities, especially seafloor disturbances caused by sediment dredging and fishing using
bottom-tending gear, would be moderate. Planned activities other than offshore wind including increasing
vessel traffic; increasing construction; marine surveys; marine minerals extraction; port expansion;
channel deepening activities; and the installation of new towers, buoys, and piers would result in minor
impacts. The combination of ongoing and planned activities would result in moderate impacts on benthic
resources, primarily driven by ongoing dredging and fishing activities. Moderate beneficial impacts
could occur from increasing biomass of benthic fish and invertebrates due to the presence of structures.

Cumulative Impacts of Alternative A. Under Alternative A, existing environmental trends and ongoing
activities would continue, and benthic resources would continue to be affected by natural and
human-caused IPFs. Planned activities, including offshore wind would contribute considerably to several
IPFs, primarily cable emplacement and maintenance and the presence of structures, namely foundations
and scour/cable protection. BOEM anticipates that the cumulative impacts of Alternative A would result
in moderate adverse impacts. Studies have shown increased biomass for benthic fish and invertebrates
associated with offshore wind on the local benthic communities could potentially generate moderate
beneficial impacts.
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3.4.2.2 Relevant Design Parameters and Potential Variances in Impacts

The following primary proposed Project design parameters (Appendix C, Project Design Envelope and
Maximum-Case Scenario) would influence the magnitude of the impacts on benthic resources:

e The number of vessels used during construction, operations, and decommissioning would potentially
increase the risk of various IPFs (e.g., anchoring and gear utilization, accidental releases), resulting in
increased potential impacts on benthic resources.

e  The number of WTGs and ESPs and the amount of cable laid determines the area of seafloor
disturbance and benthic resource exposure from installation. The area affected by WTGs is proportional
to the number of WTGs installed. The benthic resources affected could differ depending on where the
WTG and ESP are positioned within the geographic analysis area.

e (Cable installation methods chosen, the amount of dredging, the duration of installation, and the chosen
export cable routes (including variants within the OECC) would determine the type and number of
benthic resources affected.

e Foundation type(s) used—namely monopiles, jackets, and bottom frame foundations (for Phase 2
only)—would change the level of benthic disturbance.

e The amount of scour/cable protection for the foundations, inter-array cables, and offshore export cables
would alter the total amount of long-term habitat alteration. Less scour/cable protection would alter less
habitat from soft-bottom to hard-bottom habitat.

e The time of year when foundation and cable installations occur can affect the level of benthic resource
impacts. Potential impacts would have a greater magnitude if installation activities coincided with
sensitive life stages for benthic organisms. Construction outside of the spring to summer window may
have a lesser impact on benthic resources.

3.4.2.3 Impacts of Alternative B — Proposed Action on Benthic Resources

This section identifies the potential impacts of Alternative B on benthic resources. When analyzing the
impacts of Alternative B on benthic resources, BOEM considered the impacts of ongoing activities,
including ongoing non-offshore wind and ongoing offshore wind activities, on existing conditions for
benthic resources. Except where otherwise stated, the impacts of Phase 1 decommissioning would be
similar to those for Phase 1 construction for all of the IPFs described below.

Impacts of Phase 1

Construction of Phase 1 would affect benthic resources through the following primary IPFs during
construction, operations, and decommissioning.

Accidental releases: As discussed in Section 3.4.2.1, non-routine events such as hazardous materials
spills can have adverse or lethal impacts on marine life, including benthic resources. The risk of any type
of accidental release would be increased primarily during construction or decommissioning but may also
occur during operations of offshore wind facilities. Hazardous materials consist primarily of fuels,
lubricating oils, and other petroleum compounds that tend to float in seawater; consequently, they are
unlikely to contact benthic resources in most cases. For example, spills of sufficient size to reach shore
could affect intertidal and shallow subtidal benthic resources via adsorption and sinking. Small spills
would likely be unmeasurable and have a negligible impact on benthic resources. A large spill is unlikely,
given the fuel storage capacities of proposed Project vessels and the safeguards to prevent spills from the
WTGs, along with cleanup measures in place should a large spill occur, but could have a more significant
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impact on benthic resources due to impacts on water quality (Section G.2.2, Water Quality) and the
potential for sinking and subsequent exposure of benthic resources.

Accidental releases of trash and debris are discussed in Section 3.4.2.1. Phase 1 construction would likely
have no impact on benthic resources through the accidental release of trash and debris. In addition,
accidental releases of invasive species could affect benthic resources if the invasive species become(s)
established and out-compete(s) native fauna; the risk of this type of release would be increased by the
additional vessel traffic associated with Phase 1 during construction. The potential impacts on benthic
resources are described in Section 3.4.2.1. The increase in the risk of accidental releases of invasive
species attributable to Phase 1 construction would be small in comparison to the risk from ongoing
activities.

The risk of accidental releases of o0il or chemical spills from monitoring and maintenance vessels is lower
during operations due to the reduction of vessels used for this stage, compared to the construction or
decommissioning stage. Small spills would likely be unmeasurable and have a negligible impact on
benthic resources. A large spill is very unlikely given the fuel storage capacities of proposed Project
vessels but could have a more significant impact on benthic resources due to impacts on water quality
(Section 3.4.2.1), the potential for sinking within shallow marine benthic environments, and high-volume
direct contact with fouling communities.

The impacts of accidental releases during Phase 1 decommissioning would be similar to construction:
localized, temporary, and negligible.

Anchoring and gear utilization: Monitoring survey methods for Alternative B may include video,
multibeam bathymetry, and grab sampling. As described in Section 3.4.2.1, survey gear could affect
benthic resources through seafloor disturbance. Because the applicant would develop monitoring plans in
coordination with BOEM, other federal and state agencies, other offshore wind developers, and other
stakeholders (COP Volume I, Section 4.1.3; Epsilon 2023), BOEM assumes that survey procedures would
have sufficient mitigation procedures in place to reduce potential impacts including, but not limited to,
avoidance of sensitive benthic habitats. Therefore, impacts on benthic resources from monitoring surveys
would be negligible based upon the limited extent and frequency of surveys and the short duration of
sampling events.

Construction would be conducted from vessels utilizing spuds, jack-up legs, anchors, dynamic
positioning, and securing to existing structures; therefore, limited anchoring would occur. The amount of
seabed disturbance from jack-up, anchored vessels, cable installation, and metocean buoy anchors would
be up to 421 acres as stated in the COP (Volume III, Section 6.5.2.1.1). The potential impacts on benthic
resources from anchors, anchor drag, and rigging (chains, cables, ropes), nearshore intentional vessel
groundings, spuds, or jack-up vessels include crushing of benthic fauna and disturbance of physical
habitat structure. Impacts on benthic resources are greatest for sensitive benthic habitats (e.g., eelgrass
beds, hard-bottom habitats). As discussed in Section 3.4.2.1, degradation of sensitive habitats, such as
eelgrass beds and hard-bottom habitats, if it occurs, could be long term to permanent. Therefore, these
sensitive habitats would be avoided where possible during construction. The relatively limited extent and
spatial discontinuity of impacts from anchoring and gear utilization within the geographic analysis area is
estimated to be minor on benthic resources if sensitive habitats are avoided and moderate if sensitive
habitats are not avoided. The impacts of anchoring during Phase 1 decommissioning would be similar to
construction: minor to moderate.

Cable emplacement and maintenance: Despite unavoidable mortality, injury/damage, or displacement
of benthic invertebrate organisms, the area affected by the 278 acres of temporary cable emplacement
footprint in the offshore proposed Project area (COP Volume III, Appendix III-T; Epsilon 2023) would be
0.2 to 0.3 percent of the SWDA (101,590 to 111,939 acres). The SWDA is comprised entirely of
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unconsolidated substrate, predominantly sand and mud (soft bottom). The seafloor would be disturbed by
cable trenches, skid tracks, and spud prints. Although active construction would temporarily disturb
benthic habitat, non-complex habitats would rapidly return to pre-Project conditions following impacts
from burial. Although the recovery times for benthic communities vary, the available evidence indicates
that recovery of benthic habitats would begin quickly and likely be relatively rapid (Degraer et al. 2020;
Hutchison et al. 2020a; Boyd et al. 2005), but full recovery of the community can take years, especially in
sensitive or complex habitats (Tamsett et al. 2010). The fine- and medium-grained sand of the SWDA
provides uniform and simple (non-complex) habitat for benthic infaunal organisms typical of this region.
Sand waves are present in the OECC (COP Volume III, Section 6; Epsilon 2023), and disturbance of sand
waves would be temporary, given that sand waves are ephemeral, mobile features. Complex habitats may
take longer to recover but would still recover completely (HDR 2020a). The impacts would likely be
short term, considering the natural mobility of sand in the SWDA and OECC, although full recovery of
the benthic faunal assemblage may require several years (Boyd et al. 2005). Population-level impacts are
not expected to occur for benthic species (i.e., generally accepted ecological and fisheries methods would
be unable to detect a change in population) as a result of Phase 1. Neighboring benthic communities that
have similar habitats and assemblages would colonize disturbed areas over time that have not been
displaced by new structures.

The cable would be buried using a jet trench, trench former, chain cutting, hydroplow, mechanical
trenching plow, or a mechanical cutter to create a trench along the seabed; all are mechanisms in which
the cable is simultaneously laid and buried in a single pass. Cable burial would result in an increase in
suspended sediments and an increase in the water content of seafloor sediments (i.e., the ratio of liquid to
solid mass) within the trench. Predictive modeling indicates that most of the sediments settle out quickly
and are not transported for long by the currents (COP Volume III, Appendix A; Epsilon 2023). Sediment
deposition greater than 1 millimeter is generally confined within 328 to 492 feet of the installation
alignment with maximum deposition usually less than 5 millimeters (COP Volume III, Appendix A;
Epsilon 2023). In areas where displaced sediment results in thick deposition, organisms may be
smothered, which would result in mortality. Smit et al. (2008) evaluated the significance of depositional
thickness on benthic community impacts with median (50 percent) and low (5 percent) effect levels of
54 millimeters and 6.3 millimeters of sediment deposition, respectively. Since most benthic resources in
the geographic analysis area are adapted to the turbidity and periodic sediment deposition that occurs
naturally, impacts on benthic resources would be minor.

As the export cables approach the shoreline, the ocean-to-land transition at the selected landfall sites
would be made using HDD, which would avoid or minimize impacts on the beach, intertidal zone, and
nearshore areas and achieve a burial significantly deeper than any expected erosion. Therefore, negligible
impacts on benthic resources would occur from the landfall transition.

Actual water withdrawal volumes associated with jet plowing were not provided in the COP, but Cape
Wind estimated a standard jet plow withdraws 4,500 gallons of water per minute and moves on average
300 feet per hour (USDOI and MMS 2009), and the South Fork Wind Project performed an entrainment
study that estimated 6,000 gallons of water withdrawal per minute (BOEM 2021c¢). Using the Cape Wind
withdrawals, this would result in average daily (24 hours) water withdrawals of 6,480,000 gallons, and
using the South Fork Wind withdrawals, this would result in 8,640,000 gallons for conventional jet
plowing. By contrast, the stationary water withdrawal from the previous Brayton Point station resulted in
the annual mortality of at least 16 billion fish eggs and larvae annually (Saila et al. 1997). Therefore, the
loss of adults based on proposed Project-related water withdrawal activities would be negligible due to
the rate of survival of many of the local species.

During cable emplacement and installation, pre-construction grapnel runs would extend beyond the area
affected by cable emplacement, which could lead to short-term impacts including habitat alteration,
injury, and mortality. Much of the offshore proposed Project area is characterized as unconsolidated soft
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sediment arranged in waves, megaripples, and ripples, with some isolated patches of mud and gravel.
These features would temporarily be disturbed by pre-construction grapnel runs; seabed preparation;
possible sand wave dredging; foundation placement; scour protection installation; anchoring, clearing,
and trenching for offshore export and inter-array cable installation; and cable protection activities. Sand
ripples and waves disturbed by offshore export and inter-array cable installation would naturally reform
within days to weeks under the influence of the same tidal and wind-forced bottom currents that formed
them initially (Kraus and Carter 2018). The seabed profile alterations are expected to recover without
mitigation; therefore, the impacts would be minor.

At locations with large sand waves, dredging may be necessary to allow the offshore export cable to be
buried in stable seabed. The applicant anticipates that, where necessary, dredging would occur within a
corridor that is 50 feet wide at the top of the sand wave, with side slopes of approximately 1:3, and a
depth averaging approximately 1.6 feet and a maximum depth of up to 17 feet. If needed, a TSHD would
remove sediment using suction, store the sediment in a hopper, and dump the sediment in piles on the
seafloor at a different place within the OECC, several hundred yards away from the dredged area. In the
maximum-case scenario, the use of dredging for Phase 1 could affect up to approximately 67 acres of
bottom habitat. If use of a TSHD is required during export cable installation, the applicant may be
required to obtain a Marine Protection, Research, and Sanctuaries Act Section 103 permit from USACE
to identify specific dumping locations for dredge material and the potential impacts of disposing dredge
material in those locations. Under Section 103 of the Marine Protection, Research, and Sanctuaries Act,
USACE regulates the transportation of dredged material for purposes of dumping it into ocean water. At
this time, the potential for use of a TSHD is low, and the applicant is not currently pursuing a

Section 103 permit. Should the applicant determine the definitive need for the use of a TSHD during
export cable installation, the applicant will coordinate with USACE regarding Section 103 permitting and
supplemental NEPA review, as applicable, prior to conducting dredging activities as part of export cable
installation. Considering the area affected in relation to the expanse of surrounding sand wave habitat,
impacts would likely be minor.

Overall, the impacts from cable emplacement and maintenance are expected to be notable and
measurable, but resources would recover completely without remedial or mitigation action; impacts on
benthic resources from the proposed Project are, therefore, expected to be minor if sensitive habitats are
avoided and moderate if sensitive habitats are not avoided.

Although construction would have the greatest impact on benthic resources, the maintenance of these
cables would also result in potential impacts, specifically when cable repairs are required or cable
protection is added. Cable protection would be needed where cable burial desired depth is not feasible.
Methods of cable protection would include rocks, gabion rock bags, or concrete mattresses. The
applicant estimates approximately 6 percent of the offshore export cables and approximately 2 percent
of inter-array and inter-link cables would require cable protection due to insufficient burial depth,
totaling approximately 35 acres of hard protection. Recovery rates of these disturbed surfaces would
depend on the species present and their recovery capabilities and would result in minor to moderate
impacts depending on the location of the maintenance. The impacts of cable removal during

Phase 1 decommissioning would be similar to construction: minor to moderate.

Climate change: The surveying, construction, and decommissioning activities associated with

Phase 1 would produce GHG emissions that can be assumed to contribute to climate change; however,
these contributions would be minute (i.e., 6,990 metric tons) compared with aggregate global emissions.
The impact of GHG emissions on benthic resources from the proposed Project would not be detectable
and would, therefore, be negligible.

Phase 1 operations would marginally reduce or displace emissions from conventional power generation,
thereby contributing to slowing or arresting global warming and associated climate change and having a
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long-term and negligible beneficial impact on benthic resources. Other future offshore wind projects
would have similar beneficial impacts but on a larger scale (although the combined offshore wind projects
would still displace a small share of global emissions). The impacts of Phase 1 decommissioning on
GHGs would be similar to construction: temporary and negligible.

Discharges/intakes: The increase in vessel traffic for construction and increases the volume of
discharges to the receiving waters, including bilge, wastewater, ballast, deck drainage, fire suppression
system test water, condensate, and seawater cooling effluent, among others. This increase in discharges
for Phase 1 activities is not anticipated to affect benthic resources and would have negligible impacts.
Similarly, impacts from discharges and intakes during Phase 1 operations and decommissioning would
have negligible impacts on benthic resources.

EMF: As discussed in Section 3.4.2.1, EMF production during the operation of power transmission
cables can be detected by some benthic species but does not appear to present a barrier to movement.
EMF impacts would be minimized by burying cables to the target depth of 5 to 8 feet below the seafloor.
Little is known about the potential impacts of EMF; however, a few recent studies have focused on
marine invertebrates. Albert et al. (2022) found no differences in valve activity or filtration rates
(suggesting no hindrance of feeding behaviors) in adult blue mussels exposed to high-voltage DC of

300 microteslas (uT) compared to the control. Significantly lower filtration rates were found in lagoon
cockles (Cerastoderma glaucum) that were exposed to 6,400 uT for 8 days (Jakubowska-Lehrmann et al.
2022). No changes in the respiration were noted, but ammonia excretion rates were significantly lower
after exposure to EMFs. Modeling of proposed Project-specific cables was conducted to assess the
potential impacts of EMF. Modeling of the 220 and 275 kV high-voltage AC cables demonstrated that
magnetic fields at the seafloor from the buried cables decrease with distance, with a maximum magnetic
field of 84.3 milligauss (8.43 uT) directly above the centerline that decreases to 5.6 milligauss (0.56 uT)
at 20 feet from the centerline (Gradient 2020, 2021). These model results indicate that magnetic fields are
likely only able to be sensed, if at all, directly over the buried cable centerline. Consistent with the
modeled magnetic field levels and the findings on 60 hertz (Hz) AC EMF (CSA Ocean Sciences Inc. and
Exponent 2019), and because cables in the proposed Project area would have a minimum target burial
depth of approximately 5 feet, it is unlikely that benthic organisms would be affected by EMFs from the
offshore cable system. Therefore, the impacts on benthic resources from EMF would be negligible during
operations.

Noise: Phase 1 would result in construction-related noise from G&G surveys, vessel traffic, WTG
installation, pile driving, and cable burial. The nature of these sub-IPFs and of their impacts on benthic
resources are described in Section 3.4.2.1. Usual noise-producing activities under Alternative B include
G&G survey activity, vessel activity, routine WTG operations, and vessel traffic. Some maintenance
activities may require noise-producing equipment, though likely none greater than construction-level
sounds. Phase 1 construction would produce noise from pile driving during installation of up to

64 foundations for approximately 2 to 3 hours per foundation or 4 to 6 hours per day for the installation of
two foundations per day (COP Volume III, Section 6.3.7). This noise would occur intermittently for up to
62 days between May and December. Technical details related to pile-driving noise are analyzed for
demersal and benthic fishes and commercially important invertebrates in Section 3.6. Limited research
exists regarding the impacts of and sensitivity of benthic resources to underwater noise, including both
sound pressure and particle motion. A recent summary of knowledge on how offshore wind activities
affect the benthic environment indicated that the impact of sound on epibenthos is poorly understood and
is generally lacking (Dannheim et. al. 2020). Popper and Hawkins (2018) describe that many acoustic
studies only assess impacts from sound pressure and omit particle motion. At present, studies assessing
the responses to particle motion and vibration from offshore wind on benthic or demersal species are
lacking (Hogan et al. 2023). The oversight of the importance of particle motion increases the uncertainty
in impact determination (Popper and Hawkins 2018). Marine invertebrates are likely sensitive to
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underwater noise and vibrations such as pile driving. Noise transmitted through water and/or the seabed
is, therefore, assumed to have the potential to cause injury and/or mortality to benthic resources in a
limited area around each pile and is assumed to cause short-term stress and behavioral changes to
individuals over a greater area. Given that most benthic species in the region are either mobile as adults or
planktonic as larvae, disturbed areas would likely be recolonized naturally. A recent study by van der
Knaap et al. (2022) observed Atlantic cod (Gadus morhua) movement over a 4-month period where

50 monopile turbines were installed in the Belgian North Sea. The 14 tagged cod did not have an increase
in their net movement as a result of nearby pile driving but did move closer to the scour-bed (hard
substrate) and away from the sound source (van der Knaap et al. 2022). The long-term changes in energy
expenditure from this movement will require further investigation.

The negligible (for most noises) to moderate (for pile-driving noise) impacts (disturbance, injury, and
mortality) of Phase 1 on benthic resources would be in addition to the noise that would occur under
Alternative A, which is expected to result in similar local temporary impacts. The most impactful noise is
expected to come from pile driving.

The applicant is considering the use of a bubble curtain for far-field noise mitigation. The use of
noise-reduction technologies during all pile-driving activities to achieve a minimum attenuation of

6 decibels (dB) would reduce the area of high noise levels during construction and subsequently minimize
potential noise-related impacts on benthic resources. A bubble curtain system is a compressed air system
(air bubble barrier) for sound absorption in water. Sound stimulation of air bubbles at or close to their
resonance frequency effectively reduces the amplitude of the radiated sound wave by means of scattering
and absorption effects. A bubble curtain functions as follows: air is pumped from a separate vessel with
compressors into nozzle hoses lying on the seabed, and it escapes through holes that are provided for this
purpose. Thus, bubble curtains are generated within the water column due to buoyancy. Noise emitted by
pile-driving must pass through those ascending air bubbles and is attenuated. Bubble curtains are intended
to minimize the potential impact of noise. However, the necessity of this mitigation for benthic resources
is speculative since the impact of sound on epibenthos is poorly understood and generally lacking
(Dannheim et al. 2020). The overall impact on benthic resources from pile-driving activities under

Phase 1 is uncertain and conservatively expected to be moderate.

Noise from trenching/cable burial is expected to occur but would have limited impact on benthic
resources. Noise from trenching/burial of inter-array and export cables would be temporary, local, and
extend only a short distance beyond the emplacement corridor. Cable-laying and trenching noise is
expected to have no measurable impacts on benthic resources; impacts are expected to be negligible.

Studies on potential impacts of turbine operational noise are ongoing. As measured at the Block Island
Wind Farm, the low-frequency noise from WTG operation barely exceeds ambient levels at 164 feet from
the WTG base (Thomsen et al. 2015). The continuous noise of turbine operation can shift in frequency
depending on wind and rotation speed (Hogan et al. 2023). Cresci et al. (2023) studied behavioral impacts
of continuous low- frequency (100 Hz) on the larvae of Atlantic cod in a fjord in Norway. They found
that the sound exposure did not affect the swimming performance but may contribute to their orientation
(Cresci et al. 2023). The significance of this adaptive larval orientation will require further investigation.

Noise impacts from Phase 1 decommissioning would be similar to construction, except that
decommissioning would not involve pile driving. As a result, noise impacts during decommissioning
would be moderate.

Port utilization: Because Phase 1 would cause no change in port utilization other than increased vessel
traffic and use of already existing ports, Phase 1 port utilization would have negligible impacts on benthic
resources during construction, operations, and decommissioning. Port facilities and staging areas are
discussed further in Section G.2.7, Land Use and Coastal Infrastructure.
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Presence of structures: The presence of structures can lead to impacts on benthic resources primarily
through hydrodynamic disturbance, habitat conversion, entanglement and gear loss/damage, and
displacement of fishing pressure. Phase 1 could result in up to 64 foundations (up to 2 of which would be
ESPs, with the remainder for WTGs) foundations, up to 74 acres of foundations and scour protection, and
up to 13 acres of cable protection that could cause temporary to permanent impacts, as discussed in
Section 3.4.2.1. Up to approximately 6 percent of the offshore export cable in the OECC and 2 percent of
the export cables in the SWDA would be covered with cable protection material to ensure that they
remain covered during storms and other events that disturb the seafloor (COP Volume III, Section 2.2.1;
Epsilon 2023).

Tall vertical structures, such as wind turbines, extract kinetic energy from the atmosphere, which can lead
to changes in atmospheric patterns. Many of the past studies modeling atmospheric wakes incorporate
data inputs from European ecosystems for the purposes of designing WTG layout and predicting potential
scour. At a regional scale, if turbine spacing is close enough to create a cumulative impact, then wind
wake impacts can lead to reduced wind stress and wave energy downwind with upwelling or downwelling
dipoles as the edges of the wake (van Berkel et al. 2020). Christiansen et al. (2022) found that the sea
level alterations in the North Sea wind farms did form dipoles at a large scale that can trigger lateral and
vertical changes in water temperature and salinity distributions, but the magnitude of these changes is
small and indistinguishable from the interannual variability.

Human-made structures, including wind turbines alter local water flow (hydrodynamics) at a fine scale
(Johnson et al. 2021). BOEM conducted a modeling study to evaluate how wind farms can affect seasonal
stratification patterns (Johnson et al. 2021). The model results suggest that offshore wind projects have
the potential to alter local and regional physical oceanic processes (e.g., currents, temperature
stratification) via their influence on currents from WTG foundations. However, the alterations are
unlikely to be significant for water column stratification and larval dispersal patterns (Johnson et al.
2021). This study only considered two of the several wind energy areas within the region, so the potential
impacts from the maximum-case scenario may provide differing results. The turbines reduce the current
force, magnitude, and wave height, all while creating downstream wake (Johnson et al. 2021). van Berkel
et al. (2020) conducted a synthesis of European studies and the implications for fishes. The study
concluded that investigations of abundance and diversity were challenging in terms of distinguishing the
wake impacts from the natural spatiotemporal variability (van Berkel et al. 2020). On a local scale,
changes in nutrient upwelling and related primary productivity were observed, along with chlorophyll
profiles and the demersal community structure near the turbines (less than approximately 164 feet

[50 meters]). However, at a larger scale (greater than approximately 124 miles [200 kilometers]), these
patterns do not stand out from a background of natural spatiotemporal variability (van Berkel et al. 2020).
The overall impact on stratification is directly related to the scale of development (van Berkel et al. 2020;
Carpenter et al. 2016). The introduction of nutrients from deep waters into the surface mixed layer can
lead to a local increase in primary production (Floeter et al. 2017). These changes in the primary
productivity are especially important with added structures, which provide new habitat for filter feeders
such as blue mussels (Slavik et al. 2019).

European wind farms have served as the setting for many of the studies on ocean atmospheric interactions
to date. Caution should be taken in extrapolating expected results to the Mid-Atlantic waters, as the
environmental conditions are not equal. European wind farm facilities differ, as they are in shallower
waters with weak seasonal stratification, in sheltered areas along the coasts, and are arranged with tight
spacing of turbines (Lentz 2017; Hogan et al. 2023). Nevertheless, further investigations that incorporate
the environment of the Mid-Atlantic OCS are necessary.

Once Phase 1 construction is complete, the presence of the WTG and ESP foundations would result in
localized alteration of water column currents, which could produce sediment scouring and alter benthic
habitats and dispersal patterns of planktonic larvae. However, the consequences of such hydrodynamic
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disturbances are anticipated to be countered by the placement of scour protection, resulting in negligible,
localized, and seasonally variable impacts.

Phase 1 would alter the existing benthic habitat by adding hard surfaces, vertical relief, and habitat
complexity, converting softbottom substrate to hardbottom substrate. Depending on the material used, the
scour/cable protection could produce a reef effect that would support a succession of hardbottom benthic
assemblages throughout the life cycle of the proposed Project in seafloor areas that are largely composed
of unconsolidated sediments. As a byproduct of hardbottom community development, deposition of shell
hash and other detritus is expected to build up around the monopile foundations (Causon and Gill 2018).
Moreover, the presence of vertical structures in the water column creates turbulence that can transport
nutrients upward toward the surface, increasing primary productivity at localized scales (Dannheim et al.
2020). These changes have been reported to increase food availability for filter feeders on and near the
structures, which, in turn, leads to increased densities of mobile invertebrates (e.g., crabs, lobsters),
attraction and diet modification of pelagic and demersal fish, and foraging opportunities for marine
mammals (Coates et al. 2014; Dannheim et al. 2020; English et al. 2017). Conversely, these hard surfaces
also provide additional attachment points for invasive species acting as stepping stones for range
expansion, eliminate softbottom habitat, and create organic enrichment that can be detrimental if it occurs
in oxygen deficient sediments (De Mesel et al. 2015; Wilding 2014). The presence of structures would
increase long-term benthic habitat complexity for the duration of the proposed Project. The conversion of
softbottom habitat to new hardbottom habitat from the placement of scour/cable protection would have a
localized impact on softbottom communities, while hardbottom communities would benefit from the
additional hard substrate. In general, this conversion of softbottom habitat to a more reeflike structure has
potential moderate beneficial impacts on the surrounding biological community but also is expected to
have moderate adverse impacts on the softbottom communities.

Regulated fishing can affect benthic resources by modifying the nature, distribution, and intensity of
fishing-related impacts (mortality, bottom disturbance) (Tamsett et al. 2010; Kaiser et al. 2002, 2006;
Collie et al. 2005). Phase 1 construction and structures could affect when, where, and to what degree
fishing activities affect benthic resources. For example, potential displacement of towed bottom-tending
gear (e.g., dredges, trawl nets) could result in localized recovery of benthic assemblages at a faster rate in
soft-bottom sand habitats. However, recovery is expected to take longer in the complex or gravel habitats
based on studies of the impacts within Georges Bank (Kaiser et al. 2002, 2006; Collie et al. 2005).
Empirical studies of gravel habitat communities on the northeast peak of Georges Bank, subject to strong
tidal currents and a well-mixed water column, have recovery times in excess of 10 years based on
time-series monitoring (Collie et al. 2005; Tamsett et al. 2010). The changes in regulated fishing effort on
benthic resources are uncertain but would likely result in moderate impacts on benthic resources,
especially where bottom-tending gear is used. To the degree that offshore wind development results in
regulatory exclusion of some currently fished areas from future fishing, Phase 1 would have moderate
beneficial impacts on those areas.

The presence of structures would increase the risk of gear loss/damage by entanglement, as discussed in
Section 3.4.2.1. The lost gear, moved by currents, could disturb, injure, or kill benthic resources. The
intermittent impacts at any one location would likely be localized and short term, although the risk of
occurrence would persist as long as the structures are present, resulting in minor impacts.

The presence of structures impacts from Phase 1 construction would have negligible to moderate impacts
and moderate beneficial impacts on benthic resources. Currently, there is minimal large hard structure
outside coastal zones, so the addition of structures from Phase 1 and other offshore wind projects would
constitute a significant change to existing conditions. The structures and the consequential impacts would
remain until decommissioning is complete.

3.4-22



New England Wind Project Section 3.4
Final Environmental Impact Statement Benthic Resources

The impacts of the removal of Phase 1 structures during decommissioning would be similar to
construction: moderate and moderate beneficial where bottom-tending gear use was discontinued during
operations.

Impacts of Phase 2

As described in this section, impact levels for Phase 2 are expected to be similar to those of
Phase 1 (Section 3.4.4.1) due to the use of similar construction and decommissioning techniques.

Phase 1 and Phase 2 construction would each result in a similar number of vessels performing

similar operations, construction methods, and component infrastructure. Phase 2 would include up to

89 foundations (up to 3 of which would be ESPs, with the remainder for WTGs), and could potentially
use bottom-frame foundations for WTGs and ESPs (COP Volume I, Section 4.2.1; Epsilon 2023). As
shown in Table C-3 in Appendix C, each bottom-frame foundation would require up to 1.7 acres of scour
protection, compared to 1.2 acres for monopiles and 1.6 acres for each jacket foundation. As a result,
Phase 2 impacts would be marginally larger than, but substantively similar to, those described for

Phase 1 in Section 3.4.4.1.

If the applicant selects the SCV as part of the final Phase 2 design, some or all of the impacts on benthic
resources from the Phase 2 OECC through Muskeget Channel may not occur,'® while impacts along the
SCV route would occur. The SCV would disturb up to 329 acres of seafloor, including approximately

41 acres of offshore export cable protection, but impacts would be localized, short term, and temporary.
Based on available information, the impacts of SCV construction on benthic resources would be similar
to those for the Phase 1 OECC and range from negligible to moderate; impacts would be largest if special
benthic habitats such as EFH cannot be avoided. BOEM will provide a more detailed analysis of the SCV
impacts on benthic resources in a supplemental NEPA analysis, if the SCV is selected.

Phase 2 operations would be similar to (and likely be combined with) Phase 1 and would, thus, result in
negligible to minor impacts on benthic resources. Phase 2 decommissioning impacts are expected to be
similar to those described for Phase 1 and would range from negligible to moderate.

Cumulative Impacts

The cumulative impacts of Alternative B considered the impacts of Alternative B in combination with
other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities described in
Table G.1-1 in Appendix G would contribute to impacts on benthic resources through the primary IPFs of
anchoring and gear utilization, cable maintenance, noise, and the presence of structures. These impacts
would primarily occur through bottom-disturbing activities that directly affect benthic resources. The
cumulative impacts of all IPFs from ongoing and planned activities, including Alternative B, would be
moderate, with a moderate beneficial impact from the presence of structures until decommissioning.

Conclusions

Impacts of Alternative B. Alternative B would have moderate impacts on benthic resources within the
geographic analysis area based on all IPFs, as well as moderate beneficial impacts from the presence of
structures. Alternative B would affect benthic resources by causing temporary habitat disturbance;
permanent habitat conversion; and behavioral changes, injury, and mortality of benthic fauna. Impacts
from Alternative B would include temporary and long-term consequences resulting from habitat

18 The applicant would be required to notify BOEM of a COP revision pursuant to 30 CFR § 585.634 if the applicant
determines the SCV is necessary.
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alteration, increased turbidity, sediment deposition, entrainment, increased noise, presence of structures,
and EMF. The most prominent IPFs of Alternative B are expected to be cable emplacement and
maintenance, presence of structures, noise (specifically from pile driving), and ongoing climate change
(exclusive of Alternative B activities). In general, the impacts are likely to be local and not alter the
overall character of benthic resources in the geographic analysis area. Despite mortality and temporary or
permanent habitat alteration, the long-term impact on benthic resources from Alternative B would be
moderate, as the impacts could be measurable on a site-level scale but not within the entire proposed
Project area, and the resources would likely recover naturally over time. The applicant may elect to
pursue a course of action within the PDE that would cause less impact than the maximum-case scenario
evaluated above but doing so would not likely result in different impact ratings than those described
above.

Cumulative Impacts of Alternative B. The cumulative impacts on benthic resources within the
geographic analysis area would be moderate, as well as moderate beneficial from the presence of
structures and their potential reef effect. As with Alternative B alone, the most prominent IPFs for
cumulative impacts would be cable emplacement and maintenance, presence of structures, noise
(specifically from pile driving), and climate change. Cumulative impacts would only occur where the
activities of Alternative B overlap with other ongoing or planned activities (i.e., within the SWDA and
OECC).

3.4.2.4 TImpacts of Alternative C — Habitat Impact Minimization Alternative on Benthic
Resources

When analyzing the impacts of Alternative C on benthic resources, BOEM considered the impacts of
ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities, on existing
conditions for benthic resources. Alternatives C-1 and C-2, summarized below, would limit the number of
export cables installed in the Eastern Muskeget route or Western Muskeget Variant but would not affect
the number or placement of WTGs or ESPs for the proposed Project, compared to Alternative B. All other
proposed Project components including construction, operations, and decommissioning would align with
Alternative B:

e Alternative C-1 would avoid impacts on complex habitats in the Western Muskeget Variant by
removing that route as an option for Phase 2. Under this alternative, all three Phase 2 cables would be
installed in the Eastern Muskeget route.

e Alternative C-2 would limit the number of export cables installed in the Eastern Muskeget route to three
(two for Phase 1 and one for Phase 2) and include installation of up to two cables in the Western
Muskeget Variant. This would reduce impacts on complex habitats in the Eastern Muskeget route.

Alternatives C-1 and C-2 would reduce or avoid impacts on benthic resources (compared to Alternative
B) during construction, operations, and decommissioning in either the Western Muskeget Variant or
Eastern Muskeget route. This would reduce the impacts from IPFs for anchoring and gear utilization,
cable emplacement and maintenance, noise, and presence of structures in the specific area avoided.

The Western Muskeget Variant would affect less seafloor acreage than the Eastern Muskeget route;
however, the Western Muskeget Variant is comprised of complex seafloor only, while the Eastern
Muskeget route is comprised of complex seafloor, hard coarse deposits, and soft bottom (Table 3.4-2).
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Table 3.4-2: Maximum Acres of Benthic Habitat Type: Western Muskeget Variant and Eastern Muskeget

Route
Western Muskeget Variant Eastern Muskeget Route
Benthic Habitat Type (acres) (acres)
Complex seafloor 861.3 777.8
Hard coarse deposits 0.0 159.9
Soft bottom 0.0 94.9
Total 861.3 1,032.6

Alternative C-1 would use only the Eastern Muskeget route, which would eliminate the impacts on
benthic resources in the Western Muskeget Variant. The Eastern Muskeget route contains more types of
benthic habitat than the Western Muskeget Variant, but less of the benthic habitat is complex seafloor.
Using only the Eastern Muskeget in Alternative C-1 would, therefore, affect more benthic habitat types
and a wider variety of benthic species inhabiting these habitats than if the Western Muskeget Variant
alone were used. However, Alternative C-1 would affect less of the complex benthic habitat compared to
Alternative B (which includes the potential use of the Western Muskeget Variant).

Alternative C-2 could use both the Eastern Muskeget route and the Western Muskeget Variant and,
therefore, impact benthic resources in complex seafloor, hard coarse deposits, and soft bottom habitats
across a larger area than Alternative C-1. Under Alternative C-2, dredging for Phase 2 cable

installation could impact up to 73 acres and include up to 274,800 cubic yards of dredged material
(compared to 67 acres and 235,400 cubic yards for Alternative B and Alternative C-1). The impacts of
Alternative C-2 on benthic habitats in the Eastern Muskeget route would be less than Alternative C-1 and
potentially less than Alternative B because Alternative C-2 would involve installation of fewer cables in
the Eastern Muskeget route. The impacts of Alternative C-2 on benthic resources in the Western
Muskeget Variant would be greater than Alternative C-1, due to the installation of up to two cables in that
corridor (where no such cables would be installed under Alternative B or Alternative C-1). Overall,
Alternative C-2 would have greater impacts on benthic resources in complex seafloor habitats due to
impacts within both the Eastern and Western Muskeget.

Overall, the impacts of Alternatives C-1 and C-2 on benthic resources would remain moderate, as well as
moderate beneficial from the presence of structures and their potential reef effect. Although Alternative
C-1 would result in a slightly shorter cable route due to use of the Eastern Muskeget route only, compared
to cable placement in both the Eastern Muskeget route and the Western Muskeget Variant, the differences
in route length are not anticipated to be enough to reduce the impact determinations on benthic resources.
The cumulative impacts of Alternatives C-1 and C-2 along with ongoing and planned activities, would be
similar to those of Alternative B: moderate and moderate beneficial with the highest impacts occurring
if sensitive benthic habitat cannot be avoided.

3.4.2.5 Impacts of the Preferred Alternative — Habitat Impact Minimization Alternative on
Benthic Resources with the Western Muskeget Variant Contingency Option

Impacts on benthic resources from the Preferred Alternative would be as follows:

e The Preferred Alternative cable alignment would be identical to Alternative C-1 (Scenario 1 for Phase
2) if the Western Muskeget Variant Contingency Option were not exercised, resulting in impacts from
cable placement that would align with those described for Alternative C-1.
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The Preferred Alternative cable alignment would be identical to Alternative B (Scenario 2 for Phase 2)
if the Western Muskeget Variant Contingency Option were exercised, resulting in impacts from the
cable placement that would align with those described for Alternative B (Scenario 2 for Phase 2). While
the overall impacts of Alternative B cable Scenario 2 would not be materially different than those
described under Scenario 4 (the maximum level of impact under Alternative B), Scenario 2 impacts
would be slightly less, as only one cable would be placed in the Western Muskeget Variant.

The Preferred Alternative would not allow for the co-location of ESPs at up to two locations, resulting
in 130 WTG or ESP positions, as opposed to the potential of up to 132 WTG or ESP positions

(Table H-2 in Appendix H), as described under Alternative B. This would reduce potential impacts on
benthic resources by a negligible increment for both Phase 1 (3.2 acres'” if a WTG foundation is
eliminated or 3.9 acres' if a ESP foundation is eliminated) and Phase 2 (4.5 acres'” if a WTG foundation
is eliminated or 7.6 acres'’ if a ESP foundation is eliminated) as a result of one less foundation and
associated scour protection and required construction vessel impacts (COP Volume III, Appendix I1I-T;
Epsilon 2023). Additionally, impacts would be slightly less, as less pile driving would be required.

While the Preferred Alternative would slightly reduce the extent of adverse impacts on benthic resources

relative to Alternative B, the general scale, nature, and duration of impacts are comparable to those

impacts described for Alternative B. The Preferred Alternative would have moderate impacts on benthic

resources within the geographic analysis area, as well as moderate beneficial impacts from the presence

of structures. The cumulative impacts of the Preferred Alternative would be similar to those of Alternative
B: moderate and moderate beneficial with the most impacts occurring if sensitive benthic habitat cannot

be avoided.

19 This acreage assumes that the foundation and associated scour protection, as well as seafloor disturbance, as a
result of construction vessel impacts would not occur at a single position.
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3.5 Coastal Habitats and Fauna
3.5.1 Description of the Affected Environment
3.5.1.1 Geographic Analysis Area

This section describes the existing conditions in the geographic analysis area for coastal habitats and
fauna as described in Table D-1 in Appendix D, Geographical Analysis Areas, and shown on

Figure 3.5-1. This involves all lands and waters that are within a 1-mile buffer of the OECC and that fall
within the 3-nautical-mile (3.5-mile) seaward limit of Massachusetts’ territorial sea to 100 feet landward
of the first major land transportation route encountered (a road, highway, rail line, etc.).

Under Section 404 of the CWA, (33 USC § 1344), USACE regulates the discharge of dredged or fill
materials into the waters of the United States and has jurisdiction in tidal waters from the high tide line to
the 3-nautical-mile (3.5-mile) limits of the territorial seas (33 CFR § 328.4). In addition, under

Section 10 of the RHA, USACE regulates construction located in or affecting "navigable waters of the
U.S." Tidal, navigable waters extend from the mean high water line to the seaward limit of the OCS

(43 USC § 1333[e] and 33 CFR § 320.2). Therefore, the geographic analysis area for coastal habitats and
fauna includes the tidal portion of USACE jurisdiction under CWA Section 404, as well as work and
dredging regulated under Section 10 from the mean high water line to the 3-nautical-mile (3.5-mile) limit
and structures from the mean high water mark to the seaward limit of the OCS.

The Massachusetts Office of Coastal Zone Management (CZM) manages coastal habitats and fauna
within the geographic analysis area. The coastal habitats within the geographic analysis area are limited to
portions of the OECC, the potential landfall sites, and the potential onshore cable crossings of the
Centerville River (COP Volume I, Figures 3.3-5a through 3.3-5d; Epsilon 2023) and East Bay

(COP Volume I, Figure 4.1-2; Epsilon 2023). The SWDA and the southernmost portion of the OECC
(approximately 14 miles) are beyond the seaward limits of the territorial seas of Massachusetts and Rhode
Island. Section 3.6 provides a broader discussion of impacts on essential fish habitat (EFH), finfish, and
invertebrates (including shellfish); Section 3.4 discusses benthic resources; Section G.2.6 discusses non-
tidal waters and wetlands; and Section G.2.5 in Appendix G, Impact-Producing Factor Tables and
Assessment of Resources with Minor (or Lower) Impacts, discusses terrestrial habitats and fauna.

3.5.1.2 Existing Resources

The potential Phase 1 landfall sites at Craigville Beach and Covell’s Beach are in paved parking areas.
Both Phase 1 landfall sites have been surveyed to identify sensitive nearshore habitats (COP Volume III,
Section 6.4.1.1; Epsilon 2023). An eelgrass [Zostera marina] bed growing in an area with a hard bottom,
is present offshore of these potential landfall sites in the vicinity of Spindle Rock. Otherwise, these
potential landfall sites are free of offshore eelgrass and other sensitive habitats in the nearshore area. The
potential Phase 2 landfall sites at Dowses Beach and Wianno Avenue are also in paved areas and have
also been surveyed to identify any sensitive nearshore habitats (COP Volume III, Section 6.4.1.1; Epsilon
2023). The surveys identified a patch of eelgrass southwest of the OECC, suggesting the presence of an
eelgrass bed and an area with complex habitat near the Dowses Beach Landfall Site.

The Centerville River estuary and East Bay contain soft-bottom habitats in areas of open water and also
exhibit extensive areas of salt marsh near the shoreline. These connected bodies of water are known
habitats for Quahog clams (Mercenaria mercenaria), and they also host spawning runs of river herrings.
These bodies of water are currently listed as impaired by nutrient loading, partially caused by inadequate
and failing septic systems (Cape Cod Commission 2017). The Town of Barnstable plans to mitigate this
nutrient loading by expanding and upgrading municipal sewer systems over the next decade (Town of
Barnstable 2020).
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Much of the OECC was described in Section 3.1 of the Vineyard Wind 1 Final EIS (BOEM 2021b) and
reflects surveys conducted between 2016 and 2020. The portions of the OECC that were expanded for the
proposed Project were surveyed in 2020. The OECC can be subdivided into five geological zones based
on the physical characteristics and benthic substrates observed in proposed Project surveys (Figure 3.5-2).
Coastal habitats are present in Zones 2, 3, 4, and 5 (COP Volume II-A, Section 2.1.3.1; Epsilon 2023).
Typically, water depth in the geographic analysis area for coastal habitats and fauna ranges from 0 to
49.2 feet but can be as deep as 131.2 feet. Benthic grab samples and underwater video transects collected
during 2016 through 2020 biological surveys helped determine habitat type (COP Volume II-A,

Section 5; Epsilon 2023). Seafloor habitat types, based on the habitat categories defined in the COP
(Volume II-A, Table 5.1-1; Epsilon 2023), are primarily sandy but vary across geographical zones.

Zone 2 is subject to high currents and exhibits a mainly sand and gravel bed with ripples and sand waves
mostly 3.3 to 4.9 feet high. Some Zone 2 habitats include biogenic structures (e.g., burrows and sessile
unshelled organisms), shell aggregates, or gravel-cobble beds. Zone 3 exhibits mostly flat sand and silt
substrate with ripples and sand waves 3.3 to 6.6 feet high; biogenic structures are less common. Zone 4 is
also primarily flat sand and silt. A minority of areas include small sand waves, shell aggregates, or
gravel-cobble beds, in addition to rock piles associated with Spindle Rock, Collier Ledge, Gannet Ledge,
Eldridge Shoal, and Gannet Rock. Zone 5 is subject to remarkably high currents and exhibits coarser bed
material with some hard-bottom patches and sand waves. The sand waves are mostly 3.3 to 13.1 feet high
but range up to 29.5 feet high. Zone 5 also includes shell aggregates, cobble beds with and without
sponge cover, sulfur sponge (Cliona californiana) beds, and a few isolated boulders.

Seafloor habitats can also be classified more broadly as biogenic structures, hard bottom, complex
seafloor, and other, which would include the majority of flat sand and mud habitat in the OECC. Hard
bottom in the geographic analysis area for coastal habitats and fauna typically consists of a combination
of coarse deposits such as gravel, cobble, and boulders in a sand matrix. These coarse deposits form a
stable surface over which sand waves forced by tidal currents periodically migrate. Certain hard-bottom
areas also include piles of exposed boulders, but no bedrock outcrops are present in the OECC. Complex
seafloor in the OECC consists of bedforms such as rugged fields of sand waves; although these mobile
habitats are less amenable to benthic macroinvertebrates, they may be attractive to finfish. Maps
delineating these habitats based on the results of surveys reported in Epsilon (2022) are shown on
Figures 3.5-3 through 3.5-7. In addition, CZM has defined a hard/complex bottom habitat (CZM 2014;
Commonwealth of Massachusetts 2021a), which would generally include all of the biogenic structures,
hard bottom, and complex seafloor in the OECC. Section 3.4 discusses benthic organisms associated with
these types of habitats. Coastal habitat types defined by CZM (2014) and the Commonwealth of
Massachusetts (2021a) do not necessarily align with NMFS classifications of hard, complex, or sensitive
habitats as pertaining to EFH. Section 3.6, Finfish, Invertebrates, and Essential Fish Habitat, and the EFH
assessment (BOEM 2023a) discuss habitats from the perspective of finfish, invertebrates, and EFH.

NMEFS has requested mapping of the following habitat types: soft-bottom habitats (i.e., mud and/or sand);
complex habitats (i.e., submerged aquatic vegetation, shells/shellfish, and/or hard-bottom substrate);
heterogeneous complex habitats (i.e., mix of soft and complex stations within a delineated area);
large-grained complex habitats (e.g., large boulders or rock outcrops); and benthic features (i.e., ripples,
mega-ripples, and sand waves) (NMFS 2021b). Maps of those habitat types can be found in the COP
(Volume II-A, Figures 5.2-5b and 5.2-5c; Epsilon 2023). Compared to the habitat type definitions in the
Massachusetts Ocean Management Plan (Commonwealth of Massachusetts 2021a) and the Vineyard
Wind 1 Final EIS (BOEM 2021b), the definition of complex habitat in the NMFS (2021b) mapping
recommendations has a smaller grain size threshold (at least 0.08 inch) and lower composition threshold
(at least 5 percent gravel), making it a more conservative classification system. Therefore, more locations
are now classified as complex, resulting in increased areas of complex or heterogeneous complex habitats
than had been previously mapped in the Vineyard Wind 1 Final EIS (BOEM 2021b).
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