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ABSTRACT

This Final Environmental Impact Statement (EIS) assesses the potential biological, socioeconomic,
physical, and cultural impacts that could result from the construction and installation, operations and
maintenance, and conceptual decommissioning of the SouthCoast Wind Project (Project) proposed by
SouthCoast Wind Energy LLC (SouthCoast Wind), in its Construction and Operations Plan (COP). The
proposed Project described in the COP and this Final EIS would have a capacity of up to 2,400
megawatts (MW) and would be sited offshore Massachusetts, within Commercial Lease OCS-A 0521
(Lease Area). The Project is designed to provide renewable wind energy to the northeast United States,
including Massachusetts, Connecticut, and/or Rhode Island.

This Final EIS was prepared in accordance with the requirements of the National Environmental Policy
Act (42 United States Code 4321 et seq.) and implementing regulations (40 Code of Federal Regulations
[CFR] Parts 1500-1508). Upon completion of our technical and environmental reviews and other reviews
required by federal law, BOEM will approve, disapprove, or approve the COP with conditions (30 CFR
585.628).
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Executive Summary

ES.1 Introduction

This Final Environmental Impact Statement (EIS) assesses the potential impacts on physical, biological,
socioeconomic, and cultural resources that could result from the construction and installation,
operations and maintenance (O&M), and conceptual decommissioning of the SouthCoast Wind Project
(Project) proposed by SouthCoast Wind Energy LLC (SouthCoast Wind), in its Construction and
Operations Plan (COP) (SouthCoast Wind 2024).! The Bureau of Ocean Energy Management (BOEM) has
prepared the Final EIS under the National Environmental Policy Act (NEPA) (42 U.S. Code [USC] 4321-
4370f). This Final EIS will inform BOEM'’s decision on whether to approve, approve with conditions, or
disapprove the Project’s COP.

Cooperating agencies may rely on this Final EIS to support their decision-making. In conjunction with
submitting its COP, SouthCoast Wind (the Applicant) 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 Project construction.
Under the MMPA, NMFS is required to review applications and, if appropriate, issue an incidental take
authorization. In addition, NMFS has an independent responsibility to comply with NEPA and intends to
rely on the information and analyses in BOEM’s Final EIS, if after independent review and a
determination of sufficiency, to fulfill its independent responsibilities under NEPA to support a decision
of whether to issue an incidental take authorization to SouthCoast Wind allowing the take of marine
mammals. NMFS intends to adopt the Final EIS if, after independent review and analysis, it determines
the Final EIS to be sufficient to support the authorization. The U.S. Army Corps of Engineers (USACE)
similarly intends to adopt the 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 and Need for the Proposed Action

In Executive Order (EQ) 14008, Tackling the Climate Crisis at Home and Abroad, issued 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 justice; and

1 The SouthCoast Wind Project COP and appendices are available on BOEM’s website:
https://www.boem.gov/southcoast-wind. On February 1, 2023, Mayflower Wind Energy LLC changed its name to
SouthCoast Wind Energy LLC and changed the project name from the Mayflower Wind Project to the SouthCoast
Wind Project. While the Final EIS has been updated to reflect the SouthCoast Wind name, certain supporting
documents may still refer to Mayflower Wind.
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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 30 Code of Federal Regulations (CFR) 585.211, SouthCoast
Wind was awarded commercial Renewable Energy Lease OCS-A 0521 covering an area offshore
Massachusetts (Lease Area). Under the terms of the lease, SouthCoast Wind 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 and installation, 0&M, and conceptual decommissioning of an up to 2,400-megawatt (MW)
offshore wind energy facility in the Lease Area in accordance with BOEM’s COP regulations under 30 CFR
585.626—627 (Figure ES-1).

SouthCoast Wind’s goal is to develop a commercial-scale offshore wind energy facility in the Lease Area
with up to 149 foundation locations to be occupied by a combination of up to 147 wind turbine
generators (WTGs) and up to five Offshore Substations Platforms (OSPs). The Project includes one
preferred export cable corridor (ECC) making landfall and interconnecting to the ISO New England Inc.
(ISO-NE) grid at Brayton Point, in Somerset, Massachusetts and one variant ECC which, if utilized, would
make landfall and interconnect to the ISO-NE grid in the town of Falmouth, Massachusetts (Figure ES-1).
The Project would provide up to 2,400 MW of clean, renewable wind energy to the northeast United
States, including Massachusetts, Connecticut, and/or Rhode Island, which each have existing state
offshore wind procurement laws in place as well as decarbonization goals and targets. As an example,
Massachusetts, in accordance with Section 83C of the Massachusetts’ Green Communities Act, allows
Electric Distribution Companies (EDCs) to solicit proposals for offshore wind energy generation (Chapter
188 of the Acts of 2016, An Act to Promote Energy Diversity). On September 6, 2024, SouthCoast Wind
was awarded 1,287 MW of offshore wind capacity in a multi-state offshore wind solicitation with
Massachusetts selecting 1,087 MW and Rhode Island selecting the remaining 200 MW. SouthCoast Wind
is actively exploring offtake opportunities in Massachusetts and the New England region for the
remaining offshore wind capacity.

Based on BOEM'’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize renewable
energy activities on the Outer Continental Shelf (OCS); EO 14008; the shared goals of the federal
agencies to deploy 30 gigawatts (GW) of offshore wind energy capacity in the United States by 2030,
while protecting biodiversity and promoting ocean co-use;? 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 SouthCoast Wind’s 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.

2 Fact Sheet: Biden Administration Jumpstarts Offshore Wind Energy Projects to Create Jobs | Interior, Energy,
Commerce, and Transportation Departments Announce New Leasing, Funding, and Development Goals to
Accelerate and Deploy Offshore Wind Energy and Jobs | The White House.: https://www.whitehouse.gov/briefing-
room/statements-releases/2021/03/29/fact-sheet-biden-administration-jumpstarts-offshore-wind-energy-
projects-to-create-jobs/.
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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) (30 CFR 585.628).

In addition, NMFS received a request for authorization under the MMPA to take marine mammals
incidental to construction activities related to the Project. NMFS’s 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 SouthCoast Wind’s request for authorization
to take marine mammals incidental to specified activities associated with the Project (e.g., pile
driving)—is to evaluate SouthCoast Wind'’s request pursuant to specific requirements of the MMPA and
its implementing regulations administered by NMFS, and decide whether to issue the authorization.
NMFS needs to render a decision regarding the request for authorization due to NMFS’s responsibilities
under the MMPA (16 USC 1371(a)(5)(A and D)) and its implementing regulations. If 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 to 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, under Section 10 of
the RHA (33 USC 403) and CWA Section 404 (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 permits/permission under these three 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 SouthCoast Wind’s COP Volume 1, Section 1.3, and reviewed by USACE for NEPA
purposes is to provide a commercially viable offshore wind energy project (up to 2,400 MW) within the
Lease Area to help the state of Massachusetts achieve renewable energy goals. 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 operation of a commercial-scale offshore wind energy project for
renewable energy generation in Lease Area OCS-A 0521 and transmission/distribution to the New
England energy grid.

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 would be injurious to the
public interest or would impair the usefulness of the USACE 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 Sections 10 and 14 of the RHA and Section 404 of the CWA. 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 Record of Decision to formally document its decision
on the Proposed Action.
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ES.3 Public Involvement

On November 1, 2021, BOEM issued a Notice of Intent (NOI) to prepare an EIS consistent with NEPA (42
USC 4321 et seq.), initiating a 30-day public scoping period from November 1 to December 1, 2021 (86
Federal Register 60270). The NOI solicited public input on the significant resources and issues, impact-
producing factors, 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 (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 effects on historic properties from activities associated with approval of the SouthCoast Wind
COP. BOEM held three virtual public scoping meetings on November 10, November 15, and November
18, 2021, to present information on the Project and NEPA process, answer questions from meeting
attendees, and to solicit public comments. Scoping comments were received through Regulations.gov
on docket number BOEM-2021-0062, via email to a BOEM representative, and through oral testimony at
each of the three public scoping meetings. BOEM received 51 comment submissions from federal and
state agencies, local governments, non-governmental organizations, and the general public during the
scoping period. The topics most referenced in the scoping comments included mitigation and
monitoring; marine mammals; planned activities scenario and cumulative impacts; commercial fisheries
and for-hire recreational fishing; finfish, invertebrates, and Essential Fish Habitat (EFH); public
involvement; alternatives; employment and job creation; benthic resources; and birds. BOEM
considered all scoping comments while preparing this Final EIS.

On February 17, 2023, BOEM issued a Notice of Availability of the Draft EIS, initiating a 45-day public
comment period from February 17 to April 3, 2023 (88 Federal Register 10377). BOEM held three virtual
public hearings on March 20, 22, and 27, 2023. On April 4, 2023, BOEM announced a 15-day extension
to the comment period, which concluded on April 18, 2023 (88 Federal Register 19986). Public
comments were received through Regulations.gov on docket number BOEM-2023-0011 via email and
through oral testimony at each of the three public hearings. BOEM received a total of 182 comment
submissions from federal and state agencies, Tribal governments, local governments, non-governmental
organizations, and the general public during the comment period. BOEM assessed and considered all
comments received in preparation of the Final EIS. See Appendix A, Required Environmental Permits and
Consultations, for additional information on public involvement.

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 five action alternatives (two of which have sub-alternatives), not including the
Preferred Alternative. The action alternatives are not mutually exclusive; BOEM may select a
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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—Fisheries Habitat Impact Minimization
o Alternative C-1—Aquidneck Island, Rhode Island Route
o Alternative C-2— Little Compton/Tiverton, Rhode Island Route
e Alternative D—Nantucket Shoals
e Alternative E—Foundation Structures
o Alternative E-1—Pile Foundations (monopile and piled jacket) only
o Alternative E-2—Suction Bucket Foundations only
o Alternative E-3—Gravity-based Foundations only

o Alternative F—Muskeget Channel Cable Modification

The Preferred Alternative analyzed in the Final EIS is Alternative D—Nantucket Shoals. Alternatives
considered but dismissed from detailed analysis and the rationale for their dismissal are described in
Chapter 2, Section 2.2, Alternatives Considered but Not Analyzed in Detail.

ES.4.1 Alternative A — No Action Alternative

Under Alternative A, BOEM would not approve the COP, the Project’s construction and installation,
O&M, and decommissioning would not occur; and no additional permits or authorizations for the
Project would be required. Any potential environmental and socioeconomic impacts, including benefits,
associated with the Project as described under the Proposed Action would not occur. 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
serves as the existing baseline against which the direct and indirect impacts from action alternatives are
evaluated.

Over the life of the proposed Project, other reasonably foreseeable future impact-producing offshore
wind and non-offshore wind activities are expected to occur, which would cause changes to the existing
baseline conditions even in the absence of the Proposed Action. The continuation of all other existing
and reasonably foreseeable future activities described in Appendix D, Planned Activities Scenario,
without the Proposed Action serves as the future baseline for the evaluation of cumulative impacts of all
alternatives.
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ES.4.2 Alternative B—Proposed Action

The Proposed Action is to construct, operate, maintain, and eventually decommission an up to 2,400-
MW wind energy facility on the OCS offshore Massachusetts within the range of design parameters
described in Volume 1 of the SouthCoast Wind COP (SouthCoast Wind 2024), subject to applicable
mitigation measures. The SouthCoast Wind Project would be developed in two parts or projects: Project
1 refers to the development in the northern portion of the Lease Area and associated interconnection,
and Project 2 refers to the development in the southern portion of the Lease Area and associated
interconnection. The Project would have a capacity of up to 2,400 MW and would consist of up to 149
structure positions to be occupied by up to 147 WTGs and up to five OSPs connected by interarray
cables within the Lease Area, and one preferred offshore export cable ECC making landfall at Brayton
Point, Massachusetts with an intermediate landfall on Aquidneck Island, Rhode Island. This preferred
ECC to Brayton Point would be used for both Project 1 and Project 2 in the Lease Area, unless technical,
logistical, grid interconnection, or other unforeseen challenges arise during the design and engineering
phase that prevent Project 2 from making interconnection at Brayton Point, in which case Project 2
would utilize the Falmouth variant ECC and make landfall and interconnect in Falmouth, Massachusetts.

Onshore facilities would include landfall locations, onshore export cables, two high voltage direct
current (HVDC) converter stations at Brayton Point, up to one substation if the Falmouth variant is used,
underground transmission lines, and the utilities’ points of interconnection (POls). The Proposed Action
is summarized in Table ES-1 and Appendix C, Project Design Envelope and Maximum-Case Scenario.
Refer to Volume 1 of the SouthCoast Wind COP (SouthCoast Wind 2024) for additional details on Project
design.

Table ES-1. Summary of Project Design Envelope parameters

Project Parameter Details

General (Layout and Project Size)

e Upto 147 WTGs (up to 85 WTGs for Project 1 and Project 2, individually)

e Upto 5 OSPs (likely up to 1 OSP for Project 1 and Project 2, individually)

e Up to atotal of 149 WTG/OSP positions

e 1 nautical mile (nm) x 1 nm (1.9 kilometers x 1.9 kilometers) grid layout with east—west and north—south
orientation

e Project to be developed in two parts or projects: Project 1 refers to the development in the northern portion
of the Lease Area and associated interconnection, and Project 2 refers to the development in the southern
portion of the Lease Area and associated interconnection.

Foundations

e Monopile, piled jacket, and/or suction-bucket jacket (suction-bucket jacket foundations for Project 2 only)

e Scour protection for up to all foundations

e Seabed penetration up to 262.5 feet (80 meters) depth

e Foundation piles would be installed using a pile-driving hammer and/or drilling techniques such as using a
hydraulic impact hammer, vibratory hammer, or water jetting
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Project Parameter Details

Wind Turbine Generators

e Rotor diameter up to 918.6 feet (280 meters)

e Blade length up to 452.8 feet (138 meters)

e Hub height up to 605.1 feet (184.4 meters) above mean lower low water (MLLW)

e Upper blade tip height up to 1,066.3 feet (325 meters) above MLLW

e Lowest blade tip height (air gap) 75.5 feet (23 meters) above highest astronomical tide

Offshore Substation Platforms

e Up to five OSPs

e OSPs installed atop a monopile, piled jacket, and/or suction-bucket jacket

e OSPs may use HVDC) or high voltage alternating current (HVAC) technology. If HVDC technology is selected
for both projects there would be a maximum of two HVDC OSPs, one for Project 1 and one for Project 2. A
scenario where Project 1 has one HVDC OSP and Project 2 has one HVAC OSP is also possible.

e Total OSP structure height up to 344.5 feet (105 meters) above MLLW

e Scour protection for all foundations

e Maximum length and width of topside structure 360.9 feet by 328.1 feet (110 meters by 100 meters; with
ancillary facilities)

e Foundation piles to be installed using a pile-driving hammer and/or drilling techniques such as using a
hydraulic impact hammer, vibratory hammer, or water jetting.

e Each of two HVDC converter OSP will use less than 10 million gallons per day of once-through non-contact
cooling water and a maximum end-of-pipe discharge temperature of 86°F (30°C)

Interarray Cables

e Anticipated burial depth of 3.2 to 8.2 feet (1 to 2.5 meters)

e Nominal interarray cable voltage: 60 kilovolt (kV) to 72.5 kV

e Maximum interarray cable diameter of 1.24 inches (800 millimeter)

e Maximum total interarray cable length is 497.1 miles (800 kilometers)

e Preliminary layout available; however, final layout pending

e Cable lay, installation, and burial: Activities may involve use of a jetting remotely operated vessel (ROV),
mechanical cutting ROV system, plowing (pre-cut and mechanical)

Falmouth Offshore Export Cables ?

Up to 5 offshore export cables (4 power cables and 1 communications cable)

Nominal export cable voltage: 200 kV to 345 kV HVAC or +525 kV HVDC

Maximum total export cable corridor length is 87 miles (140 kilometers)

Maximum export cable length is 434.9 miles (700 kilometers)

Anticipated burial depth of 3.2 to 13.1 feet (1 to 4 meters); target burial depth of 6 feet (1.8 meters)

Up to 9 cable/pipeline crossings

e Cable lay, installation, and burial: Activities may involve use of a jetting tool (jetting ROV or jetting sled),
vertical injection, mechanical cutting ROV system, plowing (pre-cut and mechanical)

Brayton Point Offshore Export Cables

e Up to 6 offshore export cables (2 cable bundles consisting of 2 power cables and 1 communications cable per
bundle)

e Nominal export cable voltage: £320 kV HVDC

e Maximum total export cable corridor length is 124 miles (200 kilometers)

e Maximum export cable length is 744 miles (1,200 kilometers)

e Anticipated burial depth of 3.2 to 13.1 feet (1 to 4 meters); target burial depth of 6 feet (1.8 meters)

e Up to 16 cable/pipeline crossings
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Project Parameter Details

e Cable lay, installation, and burial: Activities may involve use of a jetting tool (jetting ROV or jetting sled),
vertical injection, mechanical cutting ROV system, plowing (pre-cut and mechanical)

Falmouth Landfall Site @

e Three landfall locations under consideration: Worcester Avenue (preferred), Central Park, and Shore Street

Brayton Point Landfall Site

e Two landfall locations under consideration: the western (preferred) and eastern (alternate) shorelines of
Brayton Point

e Aquidneck Island, Portsmouth, Rhode Island; several locations under consideration for intermediate landfall
across the island

Falmouth Onshore Export Cable Corridor ®

e Up to 12 onshore export cables and up to five communications cables
e Nominal underground onshore export cable voltage: 200 kV to 345 kV HVAC
e Maximum onshore export cable length is 6.4 statute miles (10.3 kilometers)

Brayton Point Onshore Export Cable Corridor

e Up to 6 onshore export cables and up to two communications cables
e Nominal underground onshore export cable voltage: +320 kV HVDC
e Maximum onshore export cable length is 0.7 mile (1.1 kilometer)

Brayton Point Onshore Export Cable Corridor on Aquidneck Island (intermediate landfall)

e Up to 4 onshore export cables and up to two communications cables
e Nominal underground onshore export cable voltage: +320 kV HVDC
e Onshore export cable corridor length is 3 miles (4.8 kilometers) across Aquidneck Island

Falmouth Onshore Substation/Interconnection 2

e Two locations for a single new Falmouth substation under consideration - Lawrence Lynch (preferred) and
Cape Cod Aggregates (alternate)

e Upto 26 acres (10.5 hectares) permanent area

e New 345-kV overhead (preferred) or underground (alternate) transmission line in existing right-of-way up to
2.1 miles (3.4 kilometers) in length

e Transmission line to Falmouth POl would be designed, permitted, and constructed by interconnection
transmission owner

Brayton Point Converter Station/Interconnection

e One Brayton Point substation location under consideration — existing National Grid substation

e Two new HVDC converter stations

e Upto 7.5 acres (3 hectares) permanent area for each converter station

e New 345-kV underground transmission route to existing Brayton Point POI, up to 0.2 mile (0.3 kilometer) on
Brayton Point property

2 To be developed only if Falmouth is the selected POI for Project 2.
WTG = wind turbine generator; OSP = offshore substation platform; MLLW = mean lower low water; °C = degrees Celsius; kV =
kilovolt; ROV = remotely operated vehicle
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ES.4.3 Alternative C — Fisheries Habitat Impact Minimization

Alternative C was developed through the scoping process for the Final EIS in response to comments
received from NMFS and other agencies expressing concern with the potential impact of the offshore
export cable on fisheries, EFH, and Habitat Areas of Particular Concern in the Sakonnet River. The
Sakonnet River supports EFH for several fish and invertebrate species at varying life stages including
Habitat Areas of Particular Concern for summer flounder and Atlantic Cod. To address this concern,
BOEM developed onshore cable route options that would avoid placing the offshore export cable in the
Sakonnet River. Under this alternative, the construction, O&M, and eventual decommissioning of the
Project on the OCS offshore Massachusetts would occur within the range of the design parameters
outlined in the SouthCoast Wind COP, subject to applicable mitigation measures. Alternative C includes
two possible onshore export cable routes to Brayton Point:

e Alternative C-1: Aquidneck Island, Rhode Island Route

e Alternative C-2: Little Compton/Tiverton, Rhode Island Route
ES.4.4 Alternative D — Nantucket Shoals (Preferred Alternative)

Alternative D was developed through the scoping process for the Final EIS to address potential impacts
on protected species in the northeastern portion of the Lease Area. Following installation of
foundations, a commenter speculated that the presence of WTGs in the northeastern portion of the
Lease Area may alter the foraging habitat associated with the physical hydrodynamic features along the
western edge of Nantucket Shoals. However, modeling of the full build-out of the entire southern New
England lease areas indicates that minor, local changes to the physical hydrodynamic features may occur
on the western side of Nantucket Shoals adjacent to the BOEM lease areas (Johnson et al. 2021). In
addition, the National Academies of Science Engineering and Medicine recently evaluated the potential
of offshore wind farms to alter the hydrodynamic processes that affect prey abundance and availability
in the Nantucket Shoals region (NASEM 2024). The study concluded that impacts of offshore wind
projects on the North Atlantic right whale (NARW) and the availability of their prey will likely be difficult
to distinguish from the significant impacts of climate change and other influences on the ecosystem.
Based on best available science, BOEM believes there is a lack of conclusive evidence that the removal
of proposed turbine locations in the northeastern portion of the Lease Area would measurably lessen
these minor impacts on the hydrodynamic features. If the potential hydrodynamic effects are consistent
with the modeling of the southern New England lease areas and other hydrodynamic studies of wind
facilities in the North Sea, the effects would be local to the immediate vicinity of the turbine array and
not extend to Nantucket Shoals. If the potential hydrodynamic effects are as extensive as potential wind
wakes that could extend tens of kilometers under stable conditions (Christiansen et al. 2022), then the
removal of turbines would not remove this potential range of effects from extending far enough from
the turbine array to overlap with Nantucket Shoals. Nonetheless, Nantucket Shoals is an area of high
productivity with higher abundances of amphipods, chlorophyll, birds, and NARW. Nantucket Shoals has
high foraging value for several species, including NARW at different times of the year as well as seabirds
and seaducks. Consequently, BOEM has developed this alternative to address the environmental
concern that wildlife may be subject to increased impacts in this area. Under Alternative D, six WTGs
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(AZ-47, BA-47, BB-47, BC-47, BC-48, and BF-49) in the northeastern portion of the Lease Area would be
eliminated to reduce potential impacts on foraging habitat and potential displacement of wildlife from
this habitat adjacent to Nantucket Shoals.

ES.4.5 Alternative E — Foundation Structures

Alternative E was developed through the scoping process for the Final EIS to address options posed in
the SouthCoast Wind COP and in response to comments received from multiple commenters on
construction noise related to foundation installation. Alternative E addresses the possibility for one or
more foundation types to be utilized for WTGs and OSPs and includes three sub-alternatives, which
detail the different foundation structures. This alternative assumes the maximum use of piled (monopile
and piled jacket), suction bucket, and gravity-based foundation structures to assess the extent of
potential impacts from each foundation type. Following the release of the Draft EIS, SouthCoast Wind
revised the COP to remove gravity-based foundations as a potential foundation for WTGs and OSPs and
restrict possible locations of WTGs and OSPs with suction-bucket jacket foundations to up to 85
positions for Project 2 only. While these foundation options have been removed from or restricted in
location under the Proposed Action (Alternative B), BOEM has retained these foundation options for the
entire Lease Area under Alternative E for analysis in the Final EIS.

e Alternative E-1: Piled Foundations (monopile and piled jacket) only
e Alternative E-2: Suction Bucket Foundations only

e Alternative E-3: Gravity-based Foundations only

ES.4.6 Alternative F — Muskeget Channel Cable Modification

Alternative F was developed to minimize impacts on complex habitats and reduce seabed disturbance in
the Muskeget Channel east of Martha’s Vineyard in response to concerns from NMFS. Under Alternative
F, the construction, operations and maintenance, and eventual decommissioning of the Project on the
OCS offshore Massachusetts would occur within the range of the design parameters outlined in the
SouthCoast Wind COP, subject to applicable mitigation measures. However, to minimize seabed
disturbance in the Muskeget Channel, the Falmouth offshore export cable route, if used for Project 2,
would use +525kV HVDC cables connected to one HVDC converter OSP in the Lease Area, instead of
HVAC cables connected to one or more HVAC OSPs as proposed under the Proposed Action. The OSP
design for the offshore export cables connecting to Brayton Point for Project 1 would remain unchanged
from the Proposed Action. As a result, there would be two HVDC converter OSPs under Alternative F:
one HVDC converter OSP for Brayton Point (Project 1) and one HVDC converter OSP for Falmouth
(Project 2). In addition, Alternative F would use up to three offshore export cables to Falmouth, instead
of up to five offshore export cables under the Proposed Action.

As stated under the Proposed Action, SouthCoast Wind has proposed the Falmouth ECC as a variant
option that would only be used for Project 2 if there are technical, logistical, grid interconnection, or
other unforeseen challenges that arise during the design and engineering phase that prevent Project 2
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from making interconnection at Brayton Point. Therefore, Alternative F would only be applicable if
SouthCoast Wind is unable to use the Brayton Point POI for Project 2 and must use the Falmouth POI.

ES.5 Environmental Impacts

This Final EIS uses a four-level classification scheme to characterize the potential beneficial impacts 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 of 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 D, Planned Activities Scenario. 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-2 summarizes the impacts of each alternative and the cumulative impacts of each
alternative. The impacts described assume implementation of applicant-committed avoidance,
minimization, and mitigation measures Appendix G, Mitigation and Monitoring, (Table G-1), but do not
include agency-proposed measures (Table G-2). 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.

Chapter 4, Other Required Impact Analyses, describes potential unavoidable adverse impacts. Most
potential unavoidable adverse impacts associated with the Proposed Action would occur during the
construction phase and would be temporary. Chapter 4 also describes irreversible and irretrievable
commitment of resources by resource area. The most notable such commitments could include effects
on habitat or individual members of protected species, as well as potential loss of use of commercial
fishing areas.

Appendix E, Analysis of Incomplete and Unavailable Information describes the incomplete or unavailable
information that has been identified. BOEM considered whether the information was relevant to the
assessment of impacts and essential to its analysis of alternatives based upon the resource analyzed.
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Table ES-2. Summary and comparison of impacts among alternatives with no mitigation measures?

Resource
3.4.1 Air Quality

Alternative A

No Action
Alternative

Alternative B

Proposed Action

Alternative C
Fisheries Habitat
Impact
Minimization ®

Alternative D
Nantucket Shoals

Alternative E
Foundation
Structures ¢

Alternative F
Muskeget Channel

Cable Modification

Alternative Impacts?

Minor to moderate
adverse

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Cumulative Impacts®

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

Minor to moderate
adverse; minor to
moderate
beneficial

3.4.2 Water Quality

Alternative Impacts?

Cumulative Impacts®

3.5.1 Bats

Alternative Impacts?

Cumulative Impacts®

3.5.2 Benthic Resources

Alternative Impacts?

Moderate adverse

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Cumulative Impacts®

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

Moderate adverse;
moderate
beneficial

3 All sub-alternatives were deemed to have similar impacts unless otherwise stated within the applicable column. Alternative impacts are inclusive of baseline
conditions and impacts from ongoing activities for each resource as described in their respective sections in Chapter 3, Affected Environment and
Environmental Consequences. Cumulative impacts represent alternative impacts (with the baseline) plus other foreseeable impacts.
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Resource
3.5.3 Birds

Alternative Impacts?

Cumulative Impacts®

Alternative A

No Action

Alternative

Moderate adverse;
minor beneficial

Alternative B
Proposed Action

Moderate adverse;
minor beneficial

Alternative C
Fisheries Habitat
Impact
Minimization ®

Moderate adverse;
minor beneficial

Alternative D
Nantucket Shoals

Moderate adverse;
minor beneficial

Alternative E
Foundation
Structures ¢

Moderate adverse;
minor beneficial

Alternative F
Muskeget Channel
Cable Modification

Moderate adverse;
minor beneficial

3.5.4 Coastal Habitats and Fauna

Alternative Impacts?

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Cumulative Impacts®

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

3.5.5 Finfish, Invertebrates, and Essential Fish Habitat

Alternative Impacts?

Moderate adverse

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Cumulative Impacts®

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

3.5.6 Marine Mammals

Direct and Indirect
Impacts (without
baseline) ¢

None

Moderate adverse
for NARW

Moderate adverse
for NARW

Moderate adverse
for NARW

Moderate adverse
for NARW

Moderate adverse
for NARW

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Alternative Impacts?

Major adverse for
NARW ¢

Major adverse for
NARW ¢

Major adverse for
NARW ¢

Major adverse for
NARW ¢

Major adverse for
NARW ¢

Major adverse for
NARW ©
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Resource

Alternative A
No Action
Alternative

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Alternative B
Proposed Action

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Alternative C
Fisheries Habitat
Impact
Minimization ®
Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Alternative D
Nantucket Shoals

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Alternative E
Foundation
Structures ¢

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Alternative F
Muskeget Channel
Cable Modification

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Cumulative Impacts®

Major adverse for
NARW

Major adverse for
NARW ¢©

Major adverse for
NARW ¢

Major adverse for
NARW ¢©

Major adverse for
NARW ¢©

Major adverse for
NARW ¢©

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds; minor
beneficial for
odontocetes and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

Moderate adverse
for other
mysticetes,
odontocetes, and
pinnipeds

3.5.7 Sea Turtles

Alternative Impacts?

Cumulative Impacts®

3.5.8 Wetlands

Alternative Impacts?

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Cumulative Impacts®

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse
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Alternative A
No Action
Alternative

Alternative B

Resource Proposed Action

3.6.1 Commercial Fisheries and For-Hire Recreational Fishing

Alternative C
Fisheries Habitat
Impact
Minimization ®

Alternative D
Nantucket Shoals

Alternative E
Foundation
Structures ¢

Alternative F
Muskeget Channel
Cable Modification

Alternative Impacts?® | Minor to major

adverse

Minor to major
adverse; minor
beneficial

Minor to major
adverse

Minor to major
adverse

Minor to major
adverse

Minor to major
adverse

Cumulative Impacts® | Minor to major
adverse; moderate

beneficial

Major adverse;
minor beneficial

Major adverse

Major adverse

Major adverse

Major adverse

3.6.2 Cultural Resources

Alternative Impacts?® | Moderate Major

Major

Major

Major

Major

Cumulative Impacts ® | Major Major

Major

Major

Major

Major

3.6.3 Demographics, Employment, and Economics

Alternative Impacts?

Cumulative Impacts®

3.6.4 Environmental Justice

Major adverse;
minor beneficial

Alternative Impacts?

Major adverse;
minor beneficial

Major adverse;
minor beneficial

Major adverse;
minor beneficial

Major adverse;
minor beneficial

Cumulative Impacts® Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

3.6.5 Land Use and Coastal Infrastructure

Moderate adverse;
minor beneficial

Alternative Impacts?

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Cumulative Impacts?

Moderate adverse;
minor beneficial

Moderate; minor
beneficial

Moderate; minor
beneficial

Moderate; minor
beneficial

3.6.6 Navigation and Vessel Traffic

Alternative Impacts? Moderate adverse | Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse

Moderate adverse
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Resource

Cumulative Impacts®

Alternative A
No Action
Alternative

Moderate adverse

Alternative B
Proposed Action

Moderate adverse

Alternative C
Fisheries Habitat
Impact
Minimization ®

Moderate adverse

Alternative D
Nantucket Shoals

Moderate adverse

Alternative E
Foundation
Structures ¢

Moderate adverse

Alternative F
Muskeget Channel
Cable Modification

Moderate adverse

3.6.7 Other Uses (Marine Minerals, Military Use, Aviation, Scientific Research and Surveys, and Search and Rescue)

Alternative Impacts?

Marine mineral
extraction, marine
and national
security uses,
aviation and air
traffic, cables and
pipelines, radar
systems: negligible;
Search and rescue:
moderate adverse;
scientific research
and surveys: major
adverse

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
radar systems:
minor; military and
national security:
minor for most but
moderate for
search and rescue
activities; search
and rescue:
moderate adverse;
scientific research
and surveys: major
adverse

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
radar systems:
minor; military and
national security:
minor for most but
moderate for
search and rescue
activities; search
and rescue:
moderate adverse;
scientific research
and surveys: major
adverse

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
radar systems:
minor; military and
national security:
minor for most but
moderate for
search and rescue
activities; search
and rescue:
moderate adverse;
scientific research
and surveys: major
adverse

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
radar systems:
minor; military and
national security:
minor for most but
moderate for
search and rescue
activities; search
and rescue:
moderate adverse;
scientific research
and surveys: major
adverse

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
radar systems:
minor; military and
national security:
minor for most but
moderate for
search and rescue
activities; search
and rescue:
moderate adverse;
scientific research
and surveys: major
adverse
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Resource

Cumulative Impacts®

Alternative A
No Action
Alternative

Marine mineral
extraction:
negligible; aviation
and air traffic,
cables and
pipelines, military
and national
security: minor
adverse; radar
systems and search
and rescue:
moderate;
scientific research
and surveys: major

Alternative B
Proposed Action

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
military and
national security:
minor adverse;
radar systems and
search and rescue:
moderate;
scientific research
and surveys: major

Alternative C
Fisheries Habitat
Impact
Minimization ®
Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
military and
national security:
minor adverse;
radar systems and
search and rescue:
moderate;
scientific research
and surveys: major

Alternative D
Nantucket Shoals

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic,
military and
national security:
minor adverse;
radar systems and
search and rescue:
moderate;
scientific research
and surveys: major

Alternative E
Foundation
Structures ¢

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic
military and
national security:
minor adverse;
radar systems and
search and rescue:
moderate;
scientific research
and surveys: major

Alternative F
Muskeget Channel
Cable Modification

Marine mineral
extraction, cables
and pipelines:
negligible; aviation
and air traffic
military and
national security:
minor adverse;
radar systems and
search and rescue:
moderate;
scientific research
and surveys: major

3.6.8 Recreation and Tourism

Alternative Impacts?

Cumulative Impacts®

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

Moderate adverse;
minor beneficial

3.6.9 Scenic and Visual Resources

Alternative Impacts?

Major adverse

Major adverse

Major adverse

Major adverse

Major adverse

Major adverse

Cumulative Impacts®

Major adverse

Major adverse

Major adverse

Major adverse

Major adverse

Major adverse

Impact rating colors are as follows: orange = major; yellow = moderate; green = minor. 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.

2 Alternative impacts are inclusive of baseline conditions and impacts from ongoing activities for each resource as described in their respective sections in Chapter 3, Affected
Environment and Environmental Consequences.

b Cumulative impacts represent alternative impacts (with the baseline) plus other foreseeable impacts.

¢ Direct and Indirect Impacts (without baseline) (i.e., alternative impacts without the baseline) were included at NMFS’ request to support determinations under the Marine
Mammal Protection Act.

4 Impacts are the same under Alternatives C1 and C2 and Alternatives E1, E2, and E3 unless otherwise noted in the table.

¢ Impacts were assessed as major for the No Action Alternative and Proposed Action scenarios for North Atlantic right whale (NARW) because impacts on individual NARWs
could have severe population-level effects and compromise the viability of the species due to their low population numbers and continued state of decline.
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This Final Environmental Impact Statement (EIS) assesses the potential impacts on physical, biological,
socioeconomic, and cultural resources that could result from the construction and installation,
operations and maintenance (O&M), and conceptual decommissioning of the SouthCoast Wind Project
(Project) proposed by SouthCoast Wind Energy LLC (SouthCoast Wind), in its Construction and
Operations Plan (COP) (SouthCoast Wind 2024).! The proposed Project described in the COP and this
Final EIS would be up to 2,400 megawatts (MW) in scale and sited 30 miles (26 nautical miles [nm])
south of Martha’s Vineyard, Massachusetts, and 23 miles (20 nm) south of Nantucket, Massachusetts
within Lease Area OCS-A 0521 (Lease Area). The SouthCoast Wind COP and all of the volumes and
appendices supporting the COP are incorporated into the EIS by reference and are available at
https://www.boem.gov/southcoast-wind. The Project is designed to generate renewable energy for the
northeast United States, including Massachusetts, Connecticut, and/or Rhode Island.

This Final EIS was prepared following the requirements of the National Environmental Policy Act (NEPA)
(42 United States Code [USC] 4321-4370f) and implementing regulations. This Final EIS will inform the
Bureau of Ocean Energy Management (BOEM) in deciding whether to approve, approve with
modifications, or disapprove the COP (30 Code of Federal Regulations [CFR] 585.628).

1.1 Background

In 2009, DOI announced final regulations for the Outer Continental Shelf (OCS) Renewable Energy
Program, which was authorized by the Energy Policy Act of 2005.2 These implementing regulations,
codified in 30 CFR Part 585, provide a framework for BOEM to issue renewable energy leases,
easements, and rights-of-way for OCS activities (Section 1.3, Regulatory Framework). BOEM’s renewable
energy program occurs in four distinct phases: (1) planning and analysis, (2) lease issuance, (3) site
assessment, and (4) construction and operations. The history of BOEM’s planning and leasing activities
offshore Massachusetts is summarized in Table 1-1.

1 The SouthCoast Wind COP is available on BOEM'’s website: https://www.boem.gov/southcoast-wind. On
February 1, 2023, Mayflower Wind Energy LLC changed its name to SouthCoast Wind Energy LLC and changed the
project name from the Mayflower Wind Project to the SouthCoast Wind Project. While the Final EIS has been
updated to reflect the SouthCoast Wind name, certain supporting documents may still refer to Mayflower Wind.
2 Public Law No. 109-58, 119 Stat. 594 (2005).
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Table 1-1. History of BOEM planning and leasing activities offshore Massachusetts

Year Milestone

BOEM began evaluating potential OCS wind energy leasing and development offshore Massachusetts in
2009 by establishing an intergovernmental renewable energy task force comprised of elected officials
from state, local, and Tribal governments and other Federal agency representatives. After extensive
consultation with the task force, BOEM removed areas within 12 nautical miles (nmi) of inhabited
coastline from further consideration for offshore wind leasing to reduce visual impacts. In addition,
areas beyond the 60-meter water depth contour were removed due to technological limitations.

2009

On December 29, 2010, BOEM published a Request for Interest (RFI) in the Federal Register to gage
commercial interest in wind energy development offshore Massachusetts (75 Federal Register 82055).
BOEM also invited the public to comment and provide information on environmental issues and data
that should be considered in the development of the area of interest for wind energy development
2010 offshore Massachusetts. The public comment period closed on April 18, 2011, and BOEM received

11 indications of interest from 10 companies wishing to obtain a commercial lease for a wind energy
project and received approximately 260 public comments. After consideration of public comments and
input from BOEM's intergovernmental Massachusetts Renewable Energy Task Force, BOEM modified
the area of interest for commercial development offshore Massachusetts.

On February 6, 2012, BOEM published a Call for Information and Nominations (Call) for commercial
leasing for wind power on the OCS offshore Massachusetts in the Federal Register (77 Federal Register
5820). The public comment period for the Call closed on March 22, 2012. In response, BOEM received

2012 32 comments and ten nominations of interest. After considering comments, BOEM excluded an area of
high sea duck concentration, as well as an area of high-value fisheries to reduce conflict with
commercial and recreational fishing activities.

2012 In May 2012, BOEM identified a wind energy area (WEA) offshore Massachusetts, excluding additional

areas from commercial leasing, and addressed comments from the Call.3

On November 2, 2012, BOEM published a notice of availability (NOA) of an EA in accordance with NEPA
2012 for potential commercial wind lease issuance and site assessment activities on the OCS offshore
Massachusetts for public review and comment (77 Fed. Reg. 66,185).

On June 18, 2014, BOEM published in the Federal Register a Notice of Availability of a Revised
2014 Environmental Assessment and Finding of No Significant Impact for commercial wind lease issuance and
site assessment activities on the Atlantic OCS offshore Massachusetts (79 Federal Register 34781).

On June 18, 2014, BOEM published a Proposed Sale Notice (PSN) for Commercial Leasing for Wind
2014 Power on the Outer OCS Offshore Massachusetts in the Federal Register for Leases OCS-A 0500, OCS-A
0501, OCS-A 0502, and OCS-A 0503 (79 Federal Register 34771).

On November 26, 2014, BOEM published a Final Sale Notice (FSN) for Commercial Leasing for Wind
Power on the OCS Offshore Massachusetts in the Federal Register for Atlantic Wind Lease Sale-4
(ATLW-4) that covered the same four lease areas covered by the 2014 PSN (79 Federal Register 70545).
The sale for ATLW-4 was held on January 29, 2015. Lease areas OCS-A 0502 and OCS-A 0503 went
unsold during the lease sale.

2014/
2015

3 BOEM works with its Federal, state, local, and Tribal partners to identify WEAs of the OCS that appear most
suitable for commercial wind energy activities, while presenting the fewest apparent environmental and user
conflicts (BOEM 2022). After WEAs are identified, BOEM prepares an Environmental Assessment (EA) under NEPA
to determine potential impacts associated with activities reasonably expected to follow the issuance of one or
more leases within a WEA. BOEM may then move forward with steps to hold a competitive lease sale for
commercial wind development within the WEAs. The Project is located in BOEM Lease Area OCS-A 0534, which is
located in the RI/MA WEA. The RI/MA WEA is adjacent to and west of the MA WEA. More information on BOEM
WEAs, including maps, are found at https://www.boem.gov/renewable-energy/state-activities.
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Year Milestone

On April 11, 2018, BOEM published a PSN requesting public comments on the proposal to auction
2018 Leases OCS-A 0502 and OCS-A 0503 offshore Massachusetts for commercial wind energy development,
the same lease areas unsold during the ATLW-4 lease sale (83 Federal Register 15618).

On October 19, 2018, BOEM published an FSN in the Federal Register, which stated a commercial lease
sale would be held December 13, 2018, for the Wind Energy Area offshore Massachusetts (83 Federal
Register 53089). BOEM offered three leases, including OCS-A 0521, which are located within the former
Leases OCS-A 0502 and OCS-A 0503 that were unsold during the ATLW-4 sale on January 29, 2015.
Mayflower Wind Energy LLC was the winner of Lease OCS- A 0521; the lessee later changed its name n
20234,

2019 On April 1, 2019, BOEM and SouthCoast Wind executed the lease agreement for Lease OCS-A 0521.

2018

On July 29, 2019, SouthCoast Wind submitted a Site Assessment Plan for commercial wind Lease OCS-A
2019 0521, which was subsequently revised with a complete Site Assessment Plan submitted on December
12, 2019. BOEM approved the Site Assessment Plan on May 26, 2020.

On February 15, 2021, SouthCoast Wind submitted its COP for the construction, operations, and
2021 conceptual decommissioning of the Project within the Lease Area. SouthCoast Wind submitted two
updated versions of the COP in 2021, one on August 30 and another on October 28.

On November 1, 2021, BOEM published a Notice of Intent to Prepare an EIS for SouthCoast Wind’s
Proposed Wind Energy Facility Offshore Massachusetts (86 Federal Register 60270).

2022 On March 16, 2022 and December 22, 2022, SouthCoast Wind submitted updated versions of the COP.
On February 17, 2023, BOEM published a Notice of Availability of a Draft EIS. On September 19, 2023,
SouthCoast Wind submitted an updated version of the COP.

2024 On July 31, 2024, SouthCoast Wind submitted an updated version of the COP.

On November 15, 2024, BOEM published a Notice of Approval for a Final EIS initiating a minimum 30-
2024 day mandatory waiting period, during which BOEM is required to pause before issuing a Record of
Decision.

2021

2023

1.2 Purpose and Need of the Proposed Action

In Executive Order (EQ) 14008, Tackling the Climate Crisis at Home and Abroad, issued 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 justice; and
spurs well-paying union jobs and economic growth, especially through innovation, commercialization,
and deployment of clean energy technologies and infrastructure.”

As discussed in Table 1-1, SouthCoast Wind was awarded the Commercial Lease Area offshore
Massachusetts. SouthCoast Wind 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 and installation, O&M, and
conceptual decommissioning of an offshore wind energy facility in the Lease Area (the Project).

40n March 17, 2023, Mayflower Wind Energy, LLC changed its name to SouthCoast Wind Energy LLC (SouthCoast
Wind), and retained 127,388 acres from the original lease.
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SouthCoast Wind’s goal is to develop a commercial-scale offshore wind energy facility in the Lease Area
with up to 149 total foundation locations to be occupied by a combination of up to 147 wind turbine
generators (WTGs) and up to five offshore substation platforms (OSPs). The Project includes one
preferred export cable corridor (ECC) making landfall and interconnecting to the ISO New England Inc.
(ISO-NE) grid at Brayton Point, in Somerset, Massachusetts and one variant ECC which, if used, would
make landfall and interconnect to the ISO-NE grid in the town of Falmouth, Massachusetts (Figure 1-1).
The Project would provide up to 2,400 MW of clean, renewable wind energy to the northeast United
States, including Massachusetts, Connecticut, and/or Rhode Island, which each have existing state
offshore wind procurement laws in place, as well as decarbonization goals and targets. As an example,
Massachusetts, in accordance with Section 83C of the Massachusetts’ Green Communities Act, allows
Electric Distribution Companies (EDCs) to solicit proposals for offshore wind energy generation (Chapter
188 of the Acts of 2016, An Act to Promote Energy Diversity). On September 10, 2024, SouthCoast Wind
was awarded 1,287 MW of offshore wind capacity in a multi-state offshore wind solicitation with
Massachusetts selecting 1,087 MW and Rhode Island the remaining 200 MW. SouthCoast Wind is
actively exploring offtake opportunities in Massachusetts and the New England region for the remaining
wind capacity.
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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 federal agencies to deploy 30
gigawatts (GW) of offshore wind energy capacity in the United States by 2030, while protecting
biodiversity and promoting ocean co-use,® 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 SouthCoast Wind’s 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 requires BOEM to make a
decision on the lessee’s plan to construct and operate a commercial-scale, offshore wind energy facility
in the Lease Area.

In addition, the National Oceanic and Atmospheric Administration’s (NOAA) National Marine Fisheries
Service (NMFS) received a request for authorization to take marine mammals incidental to activities
related to the Project, which NMFS may authorize under the Marine Mammal Protection Act (MMPA).
NMFS's issuance of an MMPA incidental take authorization is a major federal action, and in relation to
BOEM'’s action, is considered a connected action (40 CFR 1501.3(b)).” The purpose of the NMFS action—
which is a direct outcome of SouthCoast Wind's request for authorization to take marine mammals
incidental to specified activities associated with the Project (e.g., pile driving)—is to evaluate SouthCoast
Wind’s request pursuant to specific requirements of the MMPA and its implementing regulations
administered by NMFS, and to decide whether to issue the authorization. NMFS needs to render a
decision regarding the request for authorization due to NMFS’s responsibilities under the MMPA (16
USC 1371(a)(5)(A and D)) and its implementing regulations. If 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 U.S. Army Corps of Engineers (USACE) New England District received a complete Department of the
Army (DA) permit application from SouthCoast Wind Energy, LLC (then Mayflower Wind Energy, LLC) on
February 2, 2023, for the proposed Project. USACE authorization is required for the Project pursuant to
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). Authority under these acts has been delegated to the District Engineer by 33
CFR 325.8. USACE considers issuance of a DA permit under these delegated authorities to be a major
federal action connected to BOEM's action (40 CFR 1501.3(b)). The need for the Project as provided by
the applicant in a November 10, 2023 letter to and reviewed by USACE for NEPA purposes is to provide
approximately 2,400 MW of clean, renewable wind energy to the northeast United States, including
Massachusetts, Connecticut, and/or Rhode Island, which each have existing state offshore wind

543 USC 1331 et seq.

& Fact Sheet: Biden Administration Jumpstarts Offshore Wind Energy Projects to Create Jobs | Interior, Energy,
Commerce, and Transportation Departments Announce New Leasing, Funding, and Development Goals to
Accelerate and Deploy Offshore Wind Energy and Jobs | The White House. Available:
https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/29/fact-sheet-biden-administration-
jumpstarts-offshore-wind-energy-projects-to-create-jobs/

7 Under the MMPA, take means "to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any marine
mammal" (16 USC 1362).
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procurement laws in place as well as decarbonization goals and targets. 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 operation of a commercial-scale offshore wind energy project for renewable energy
generation in Lease Area OCS-A 0521 and transmission/distribution to the New England energy grid.
Appendix F, Analysis of Alternatives to Inform the USACE’s 404(b)(1) Alternatives Analysis, contains
USACE's Section 404(b)(1) alternatives analysis information.

USACE intends to adopt BOEM's EIS to support its decision on SouthCoast Wind Energy, LLC's DA permit
application. 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 Record
of Decision (ROD) to formally document its decision on the Proposed Action.

1.3 Regulatory Framework

The Energy Policy Act of 2005 amended 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 rights-of-way (ROWSs) 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 delegated this
authority to the former Minerals Management Service, and later to BOEM. Final regulations
implementing the authority for renewable energy leasing under OCSLA were promulgated on April 22,
2009. By final rule published on January 31, 2023, the renewable energy regulations pertaining to safety,
environmental oversight, and inspections that were under BOEM'’s responsibility in 30 CFR Part 585
were transferred to the Bureau of Safety and Environmental Enforcement (BSEE) and became BSEE
provisions in 30 CFR 285.10. The regulations retained by BOEM prescribe BOEM'’s responsibility for
determining whether to approve, approve with conditions, or disapprove SouthCoast’s COP.?

Section 2 of BOEM’s Renewable Energy Lease OCS-A 0521 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 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 8(p)(4)
of OCSLA (43 USC 1337(p)(4)), or for other reasons provided by BOEM under 30 CFR 585.628(f). Section
3 of the lease also provides that BOEM reserves the right to approve a COP with conditions, as well as
the right to authorize other uses within the leased area that will not unreasonably interfere with
activities described in Addendum A, Description of Leased Area and Lease Activities.

8 Public Law No. 109-58, Section 119 Stat. 594 (2005).

° Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Federal Register
19638-19871 (April 29, 2009); Reorganization of Title 30 - Renewable Energy and Alternate Uses of Existing
Facilities on the Outer Continental Shelf, 88 Federal Register 6413 (January 31, 2023).
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BOEM'’s evaluation 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). The
analyses in this Final EIS will inform BOEM’s decision under 30 CFR 585.628 for the COP that was initially
submitted to BOEM in February 2021, and later updated with new information on August 30, 2021,
October 28, 2021, March 17, 2022, December 22, 2022, September 19, 2023, and July 31 2024.

BOEM is required to coordinate with federal agencies and state and local governments and ensure that
renewable energy development occurs in a safe and environmentally responsible manner. In addition,
BOEM'’s authority to approve activities under OCSLA extends only to approval of activities on the OCS.
Appendix A, Required Environmental Permits and Consultations, outlines the federal, state, regional, and
local permits and authorizations that are required for the 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

The following documents were used to inform the preparation of this Final EIS and are incorporated in
their entirety by reference.

e Final Programmatic Environmental Impact Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer Continental Shelf, OCS EIS/EA MMS 2007-046
(MMS 2007)—This programmatic EIS examined the potential environmental consequences of
implementing the Alternative Energy and Alternate Use Program on the OCS and established initial
measures to mitigate environmental consequences. As the program evolves and more is learned,
the mitigation measures may be modified or new measures developed.

e Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental
Shelf Offshore Massachusetts Revised Environmental Assessment, OCS EIS/EA BOEM 2014-603
(BOEM 2014)—BOEM prepared this Environmental Assessment (EA) to determine whether issuance
of leases and approval of Site Assessment Plans within areas offshore Massachusetts would have a
significant effect on the environment and, thus, whether an EIS should be prepared before a lease is
issued.

e SouthCoast Wind Project Biological Assessment for the United States Fish and Wildlife Service (BOEM
2023)—BOEM prepared this document pursuant to Section 7 of the ESA to evaluate potential effects
of the Proposed Action on ESA-listed species under the jurisdiction of the U.S. Fish and Wildlife
Service (USFWS).

e SouthCoast Wind Project Biological Assessment for National Marine Fisheries Service (BOEM
2024a)—BOEM prepared this document pursuant to Section 7 of the ESA to evaluate potential
effects of the Proposed Action on ESA-listed species under the jurisdiction of NMFS.

e SouthCoast Wind Project Essential Fish Habitat Assessment for National Marine Fisheries Service
(BOEM 2024b)—BOEM prepared this document pursuant to the Magnuson-Stevens Fishery
Conservation and Management Act (MSA) to evaluate the potential effects of the Proposed Action
on essential fish habitat (EFH) and EFH species under the jurisdiction of NMFS.
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e Vineyard Wind 1 Offshore Wind Energy Project Final Environmental Impact Statement (BOEM
2021a)—BOEM prepared this document for the Vineyard Wind Offshore Wind Energy Project COP
submitted by Vineyard Wind LLC. The Final EIS analyzes the potential environmental impacts of the
COP (the proposed action) and alternatives to the proposed action.

e South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement
(BOEM 2021b)—BOEM prepared this document for the COP submitted by South Fork Wind, LLC. The
Final EIS analyzes the potential environmental impacts of the COP (the proposed action) and
alternatives to the proposed action.

Additional environmental studies performed to support decisions concerning offshore wind energy
development are available on BOEM’s website at https://www.boem.gov/renewable-energy-research-
completed-studies.

1.5 Methodology for Assessing the Project Design Envelope

SouthCoast Wind proposes to develop the Project using the Project Design Envelope (PDE) concept. This
concept allows SouthCoast Wind to define and bracket proposed Project characteristics for
environmental review and permitting while maintaining a reasonable degree of flexibility for selection
and purchase of Project components, such as WTGs, foundations, submarine cables, and OSPs.

This Final EIS assesses the impacts of the PDE that are described in the SouthCoast Wind COP and
presented in Appendix C, Project Design Envelope and Maximum-Case Scenario, 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
alternative using the maximum-case scenario to assess the design parameters or combination of
parameters for each environmental resource.® This Final EIS considers the interrelationship between
aspects of the PDE rather than simply viewing each design parameter independently. Certain resources
may have multiple maximum-case scenarios, and the most impactful design parameters may not be the
same for all resources. Appendix C explains the PDE approach in more detail and presents a detailed
table outlining the design parameters with the highest potential for impacts by resource area. Through
consultation with its own engineers and outside industry experts, BOEM verified that the maximum-case
scenario analyzed in the Final EIS could reasonably occur.

1.6 Methodology for Assessing Impacts

This Final EIS assesses past, present (ongoing), and reasonably foreseeable future (planned) actions that
could occur during the life of the Project. Ongoing and planned actions 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)

10 BOEM’s draft guidance on the use of design envelopes in a COP is available at
https://www.boem.gov/sites/default/files/renewable-energy-program/Draft-Design-Envelope-Guidance.pdf.
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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 D, Planned Activities Scenario, describes the actions that BOEM has identified as 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 Baseline)

Each resource-specific environmental consequences section in Chapter 3, Affected Environment and
Environmental Consequences, of this Final EIS includes a description of the baseline conditions of the
affected environment. The existing baseline considers past and present activities in the geographic
analysis area, including those related to offshore wind projects with an approved COP (e.g., Vineyard
Wind 1, South Fork, Ocean Wind 1,* Empire Wind,'? Revolution Wind, Coastal Virginia Offshore Wind-
Commercial (CVOW-C), New England Wind, Sunrise Wind, and Atlantic Shores South) 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 represents 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 impact the existing baseline conditions discussed in Section 1.6.1, Past and Ongoing
Activities and Trends (Existing Baseline). Cumulative impacts are analyzed and concluded separately in
each resource-specific environmental consequences section in Chapter 3 of this Final EIS. The existing
baseline conditions as influenced by future planned activities evaluated in Appendix D and the Proposed
Action represent the sum of the cumulative impacts expected if the Project is approved. 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.

11 0n October 31, 2023, Orsted publicly announced its decision to cease development of Ocean Wind 1 and Ocean
Wind 2. However, Ocean Wind LLC (the lessee for Ocean Wind 1) has not withdrawn its COP for lease OCS-A 0498;
therefore, BOEM has analyzed the project in this Final EIS as described in the approved COP. On February 29, 2024,
pursuant to 30 CFR 585.418, BOEM approved a 2-year suspension of the operations term of Ocean Wind LLC's
commercial lease (Renewable Energy Lease Number OCS-A 0498), lasting until February 28, 2026. This suspension
was approved in response to the lessee's January 19, 2024 request for a suspension of the operations term for the
lease, submitted pursuant to Section 8(p)(5) of the Outer Continental Shelf Lands Act (OCSLA), 43 USC 1337(p)(5)
and BOEM's implementing regulations at 30 CFR 585.416. Orsted North America Inc. (the lessee for Ocean Wind 2)
has not relinquished or reassigned lease OCS-A 0532; therefore, BOEM has analyzed development of the Lease
Area in this Final EIS consistent with the assumptions identified in Appendix D, Planned Activities Scenario.

12 Empire Offshore Wind, LLC (the lessee for Empire Wind 1 and 2) has not relinquished or reassigned any portion
of lease OCS-A 0512. Therefore, BOEM has analyzed development of the Lease Area in this Final EIS as described in
the approved COP.
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Chapter 2
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This chapter (1) describes the alternatives carried forward for detailed analysis in this Final EIS, including
the No Action, Proposed Action, and other action alternatives; (2) describes alternatives considered but
not analyzed in detail; (3) describes the non-routine activities and low-probability events that could
occur during construction, O&M, and decommissioning of the proposed Project; and (4) presents

a summary and comparison of impacts among alternatives and resource affected.

The CEQ NEPA regulations require the identification of a preferred alternative in the Final EIS. BOEM has
identified Alternative D as the Preferred Alternative. 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 an 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.

2.1 Alternatives

BOEM considered a reasonable range of alternatives during the EIS development process that emerged
from scoping, interagency coordination, and internal BOEM deliberations. The alternatives analyzed in
detail were carried forward for analysis after being reviewed using BOEM’s screening criteria presented
in Section 2.2, Alternatives Considered but Not Analyzed in Detail. The alternatives carried forward for
detailed analysis in this Final EIS are summarized in Table 2-1 and described in detail in Sections 2.1.1
through 2.1.6. Alternatives considered but dismissed from detailed analysis and the rationale for their
dismissal are described in Section 2.2.

Although BOEM’s authority under OCSLA extends only to the activities on the OCS, alternatives related
to addressing 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 the COP to describe all planned
facilities that the lessee would construct and use for the Project, including onshore and support facilities
and all anticipated Project easements. As a result, the federal, state, and local agencies with jurisdiction
over nearshore and onshore impacts are able to adopt, at their discretion, those portions of BOEM’s EIS
that support their own permitting decisions. The precise selection of onshore or nearshore routing for
any action alternative is under the jurisdiction of USACE and is pursuant to its adoption of this Final EIS
and associated consultations, along with USACE’s final identification of the Least Environmentally
Damaging Practicable Alternative (LEDPA) and route selection for the joint ROD.

The alternatives listed in Table 2-1 are not mutually exclusive. BOEM may “mix and match” multiple
listed EIS alternatives to result in the Preferred Alternative identified in Section 2.1.7, Preferred
Alternative, of this Final EIS provided that (1) the design parameters are compatible; and (2) and the
Preferred Alternative still meets the purpose and need.

SouthCoast Wind has committed to avoidance, minimization, and mitigation measures (AMMs) as part
of its Project to avoid or minimize impacts on physical, biological, socioeconomic, and cultural resources
(SouthCoast COP Volume 2, Table 16-1; SouthCoast Wind 2024). These measures, included in Appendix
G, Mitigation and Monitoring, Table G-1 and Attachment G-1, are incorporated as part of the Proposed
Action and applicable action alternatives in the Final EIS. Additional mitigation and monitoring measures
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that BOEM may require to further avoid, minimize, or mitigate impacts on environmental resources are
listed in Appendix G, Table G-2. Consultations under ESA Section 7 and the MSA, as well as the
submission for and issuance of other necessary permits and authorizations under applicable statutes,
including the MMPA, may result in additional measures or changes to these measures.

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 Project. Section 106 of the
NHPA regulations, Protection of Historic Properties (36 CFR 800), 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. Draft avoidance, minimization, and mitigation
measures to resolve adverse effects on historic properties are presented in Appendix G. Ongoing
consultation with consulting parties may result in additional measures or changes to these measures.

Table 2-1. Alternatives considered for analysis

Alternative Description ‘

Alternative A—No | Under Alternative A, BOEM would not approve the COP; the Project’s construction and
Action Alternative installation, operations and maintenance, and conceptual decommissioning would not
occur; and no additional permits or authorizations for the Project would be required. Any
potential environmental and socioeconomic impacts, including benefits, associated with
the Project as described under the Proposed Action would not occur. 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 the baseline 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 are expected to occur, which
would cause changes to the existing baseline conditions even in the absence of the
Proposed Action. The continuation of all other existing and reasonably foreseeable future
activities described in Appendix D, 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 maintenance, and eventual
Proposed Action decommissioning of the Project on the OCS offshore of Massachusetts would occur within
the range of design parameters outlined in the SouthCoast Wind COP (SouthCoast Wind
2024a), subject to applicable mitigation measures. The Project would have a capacity of up
to 2,400 MW and would consist of up to 147 WTGs in the Lease Area, up to 5 OSPs and
associated export cables. SouthCoast Wind would space WTGs in a 1-by-1-nm offset grid
pattern (east—west-by-north—south-gridded layout). The Project would include one
preferred ECC, making landfall and interconnecting to the ISO New England Inc. (ISO-NE)
power grid at Brayton Point, in Somerset, Massachusetts. The ECC to Brayton Point would
have an intermediate landfall on Aquidneck Island, Rhode Island. The Project would also
include one variant ECC which, if used, would make landfall and interconnect to the ISO-NE
grid in the town of Falmouth, Massachusetts.

Alternative C — Under Alternative C, the construction, operations and maintenance, and eventual

Fisheries Habitat decommissioning of the Project on the OCS offshore Massachusetts would occur within the

Impact range of the design parameters outlined in the SouthCoast Wind COP, subject to applicable

Minimization mitigation measures. However, the Project would include an onshore export cable route
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Alternative Description

that would avoid placing the offshore export cable in the Sakonnet River to avoid impacts
on fisheries habitats. Alternative C includes two possible onshore export cable routes.

e Alternative C-1: Aquidneck Island, Rhode Island Route
e Alternative C-2: Little Compton/Tiverton, Rhode Island Route

Alternative D — Under Alternative D, the construction, operations and maintenance, and eventual
Nantucket Shoals decommissioning of the Project on the OCS offshore Massachusetts would occur within the
(Preferred range of the design parameters outlined in the SouthCoast Wind COP, subject to applicable
Alternative) mitigation measures. However, six WTGs (AZ-47, BA-47, BB-47, BC-47, BC-48, and BF-49)

would be eliminated in the northeastern portion of the Lease Area to reduce potential
impacts on foraging habitat and potential displacement of wildlife from this habitat
adjacent to Nantucket Shoals.

Alternative E — Under Alternative E, the construction and installation, operations and maintenance, and
Foundation eventual decommissioning of the Project on the OCS offshore Massachusetts would
Structures include a range of foundation types (monopile, piled jacket, suction bucket, and gravity

based), subject to applicable mitigation measures. This alternative includes three
foundation options, which assume the maximum use of piled (monopile and piled jacket),
suction bucket, and gravity-based foundation structures to assess the extent of potential
impacts from each foundation type.

e Alternative E-1: Piled Foundations (monopile and piled jacket) only
e Alternative E-2: Suction Bucket Foundations only
e Alternative E-3: Gravity-based Foundations only

Alternative F — Under Alternative F, the construction, operations and maintenance, and eventual
Muskeget Channel | decommissioning of the Project on the OCS offshore Massachusetts would occur within the
Cable Modification | range of the design parameters outlined in the SouthCoast Wind COP, subject to applicable
mitigation measures. However, to minimize seabed disturbance in the Muskeget Channel,
the Falmouth offshore export cable route would use +525kV HVDC cables connected to an
HVDC converter station, instead of HVAC cables connected to offshore substations,

and would only use up to 3 offshore export cables, instead of up to 5 offshore export
cables.

HVDC = high voltage direct current; HVAC = high voltage alternating current
2.1.1 Alternative A — No Action Alternative

Under the No Action Alternative, BOEM would not approve the COP. Project construction and
installation, O&M, and decommissioning would not occur, and no additional permits or authorizations
for the Project would be required. Any potential environmental and socioeconomic impacts, including
benefits, associated with the Project as described under the Proposed Action would not occur. 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 the existing baseline against which the direct and indirect impacts from 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 baseline conditions even in the absence of the Proposed Action. The continuation of all other
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existing and reasonably foreseeable future activities described in Appendix D, Planned Activities
Scenario, without the Proposed Action serves as the future baseline for the evaluation of cumulative
impacts.

2.1.2 Alternative B — Proposed Action

The Proposed Action is to construct, operate, maintain, and eventually decommission an up to
2,400-MW wind energy facility on the OCS offshore Massachusetts within the range of design
parameters described in Volume 1 of the SouthCoast Wind COP (SouthCoast Wind 2024) and
summarized in Appendix C, Project Design Envelope and Maximum-Case Scenario. The Project would be
developed in two parts or projects: Project 1 refers to the development in the northern portion of the
Lease Area and associated interconnection, and Project 2 refers to the development in the southern
portion of the Lease Area and associated interconnection. The Project would consist of up to 149
structure positions to be occupied by up to 147 WTGs and up to 5 OSPs connected by interarray cables
in the Lease Area, and one preferred offshore ECC making landfall at Brayton Point, Massachusetts with
an intermediate landfall on Aquidneck Island, Rhode Island. This preferred ECC to Brayton Point would
be used for both Project 1 and Project 2 in the Lease Area. The Project would also include one variant
ECC which, if used, would make landfall and interconnect to the ISO-NE grid in the town of Falmouth,
Massachusetts. In the event that technical, logistical, grid interconnection, or other unforeseen
challenges arise during the design and engineering phase that prevent Project 2 from making
interconnection at Brayton Point, Project 2 would use the Falmouth variant ECC and make landfall and
interconnect in Falmouth, Massachusetts. Onshore facilities would include landfall locations, onshore
export cables, up to two converter stations, up to one substation, underground transmission lines, and
the utilities’ points of interconnection (POI). Figure 2-1 presents the elements of the Proposed Action in
the SouthCoast Wind Project area, and a description of construction and installation, O&M, and
decommissioning activities to be undertaken for the Proposed Action is provided in Sections 2.1.2.1
through 2.1.2.3. Refer to Volume 1 of the SouthCoast Wind COP (SouthCoast Wind 2024) for additional
details on Project design.

2.1.2.1 Construction and Installation

The Proposed Action would include the construction and installation of both onshore and offshore
facilities. Construction and installation would begin in Quarter 1 of 2025 and would be completed in
Quarter 4 of 2031. SouthCoast Wind anticipates initiating construction with onshore components
followed by seabed preparations and concurrent construction of offshore components.
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An indicative project schedule that shows the timeline for construction activities for onshore and
offshore project components is included in the SouthCoast COP Volume 1, Chapter 3.2, Figure 3-6
(SouthCoast Wind 2024) and is summarized below.

Onshore Converter Station/Substation Q1 of 2025 to Q3 of 2029
OSP Installation and Commissioning Q2 of 2026 to Q4 of 2030
Foundation Scour Protection and Seabed Preparation Q1 of 2027 to Q3 of 2029
Foundation Installation Q2 of 2028 to Q4 of 2030
Interarray Cable Installation and Commissioning Q2 of 2028 to Q3 of 2030
Onshore and Offshore Export Cable Installation and Commissioning Q4 of 2026 to Q4 of 2030
WTG Installation and Commissioning Q2 of 2029 to Q4 of 2031

Onshore Activities and Facilities

Proposed onshore project elements include the landfall sites, the sea-to-shore transition that connects
the offshore export cable to the onshore export cable, onshore export cable routes to the onshore
converter stations or substation, and the connection from the onshore converter stations or substation
to the existing grid. Appendix C, Project Design Envelope, describes the PDE for onshore activities and
facilities, and the SouthCoast COP Volume 1, Section 3.3 provides additional details on construction and
installation methods (SouthCoast Wind 2024). The onshore elements of the Proposed Action are
included in BOEM’s analysis in the EIS to support the analysis of a complete project; however, BOEM’s
authority under OCSLA extends only to the activities on the OCS.

Multiple landfall sites for the Brayton Point (preferred) and Falmouth (variant) offshore ECCs are under
consideration as part of the PDE, though only one landfall site would be needed for each ECC. Landfall at
two potential locations at Brayton Point in Somerset, Massachusetts are under consideration. If
Falmouth is selected as the POI for Project 2, landfall at three potential locations in Falmouth,
Massachusetts are under consideration (Figure 2-2). Appendix B, Supplemental Information and
Additional Figures and Tables, contains detailed maps of the Proposed Action onshore cable routes. Two
locations at Brayton Point in Somerset, Massachusetts, are considered feasible landfall locations for the
Brayton Point offshore ECC (Figure 2-3). The Brayton Point Landfall Option A approaches the former
Brayton Point Power Station from the west near the Lee River. This landfall occurs on previously
disturbed property adjacent to the existing cooling towers and includes an open paved area to the
south, which would be used for construction staging. The Brayton Point Landfall Option B approaches
the former Brayton Point Power Station from the east near the Taunton River. This landfall would occur
on the previously disturbed Brayton Point property at a paved parking lot.

The offshore export cable route to Brayton Point would include an intermediate landfall on Aquidneck
Island, Rhode Island, where several potential landfall locations are under consideration. The purpose of
the intermediate landfall on Aquidneck Island is to avoid a narrow and highly constrained area of the
Sakonnet River at the old Stone Bridge and Sakonnet River Bridge. This area is being avoided because
surveying, cable installation, burial, and operation is significantly challenging.
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One location at the intersection of Boyds Lane and Park Avenue is being considered for the entry
horizontal directional drilling (HDD) to Aquidneck Island. The export cables would exit Aquidneck Island
into Mount Hope Bay following one of three cable route options, one of which has two suboptions
(Figure 2-4). HDD exit locations under consideration include one location northeast of the Mount Hope
Bridge (Route Option 1), one location on Roger Williams University property on Anthony Road (Route
Option 2a) or along an existing overhead utility line corridor (Route Option 2b), and one location on the
northeastern side of the Montaup Country Club golf course (Route Option 3). After exiting Aquidneck
Island into Mount Hope Bay, the Brayton Point offshore ECC would then continue to make final landfall
at one of the locations under consideration at Brayton Point in Somerset, Massachusetts.

If used under the Falmouth variant option, three locations in Falmouth, Massachusetts, are considered
feasible landfall locations for the Falmouth offshore ECC (Figure 2-2).

e Worcester Avenue: This landfall site would be located on a previously disturbed, off-road, grassy
median strip known as Worcester Park. This location is protected by a short seawall, a broad beach,
and Surf Drive.

e Central Park: This landfall site would occur at a public recreational park at Central Park on Falmouth
Heights Beach north of Grand Avenue. This landfall site is flanked on the southern side by paved
parking spaces, which could be used for construction staging.

e Shore Street: This landfall site would be located on Surf Drive Beach at the intersection of Surf Drive
and Shore Street. This location involves the potential crossing of two existing submarine cables that
make landfall at Shore Street.

The landfall at Aquidneck Island would require HDDs at two locations: one entering and one exiting the
island. For the Brayton Point offshore export cable and Falmouth offshore export cable, it is anticipated
that the cables would be unbundled at landfall. Each individual power cable would require a separate
HDD with an individual bore and conduit for each power cable. If a dedicated communications cable is
used, it may be installed within the same bore as a power cable but would likely require a separate
conduit.

Once the offshore export cables make landfall, depending on the landfall location, the cables would
connect to up to two new high-voltage direct current (HVDC) converter stations at Brayton Point and, if
the Falmouth ECC is used, one new onshore substation via the onshore cable route corridors shown on
Figure 2-2 and Figure 2-3. One of the two Brayton Point onshore export cable routes and one of the
three Falmouth onshore export cable routes (if the Falmouth ECC is used) would be used based on the
landfall site selected. The Brayton Point onshore export cable would be no longer than 0.7 mile

(1.1 kilometers) because of the proximity of the landfall site to the location of the new HVDC converter
stations. Depending on the landfall site selected and the onshore substation chosen, the Falmouth
onshore export cable would be between 1.9 miles (3.0 kilometers) and 6.4 miles (10.3 kilometers).
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SouthCoast Wind would commission the development of up to two new HVDC converter stations to
convert the Projects’ HVDC power to 345-kilovolt (kV) HVAC for interconnection with the Brayton Point
POI. The converter stations would be located on the northern portion of the former Brayton Point
Power Station site, a former coal-fired plant that was decommissioned in 2017. The maximum footprint
of each converter station site would be up to 7.5 acres (3 hectares). In the event that Falmouth is the
selected POI for Project 2, SouthCoast Wind would commission the development of a new onshore
substation to transform the underground export cable for interconnection with the Falmouth POI. There
are two onshore substation locations under consideration. Onshore Substation Option A (SouthCoast
Wind’s preferred location) at the Lawrence Lynch site would be located west of Gifford Street and north
of Jones Road in Falmouth, Massachusetts, on approximately 27.3 acres (11.05 hectares) of previously
disturbed land. Onshore Substation Option B would be on the 33.6-acre (13.6-hectare) Cape Cod
Aggregate site at the north end of Blacksmith Shop Road in Falmouth, Massachusetts.

At Brayton Point, an underground transmission route would connect the converter stations to the POI. If
significant underground infrastructure from the decommissioned cooling towers prevents a suitable
buried path, an overhead line to the POl may be required. In Falmouth, overhead transmission lines
would connect the onshore substation to the POI. An alternate underground transmission route is also
under consideration in the event overhead transmission lines are not feasible.

Offshore Activities and Facilities

The proposed offshore project components that collectively compose the Offshore Project area include
WTGs, OSPs, substructures, scour protection, interarray cables, and offshore export cables. The
proposed offshore Project elements are on the OCS as defined in OCSLA, with the exception that
offshore export cables within 3 nm of the shore would be in state waters (Figure 2-1). Appendix C
describes the PDE for offshore activities and facilities, and the SouthCoast COP Volume 1, Section 3.3
provides additional details on construction and installation methods (SouthCoast Wind 2024).

Within the 127,388-acre (51,552-hectare) Wind Farm Area, SouthCoast Wind would construct up to
149 substructures that support a combination of WTGs and OSPs in a 1-by-1-nm-grid layout with east—
west and north—south orientation. SouthCoast Wind is considering three types of substructures:
monopile, piled jacket, and suction-bucket jacket. Monopile and piled-jacket foundations are the two
types primarily under consideration for WTG and OSP use. Suction-bucket jacket foundations may be
used as substructures for WTGs and OSPs but would be restricted to up to 85 positions for Project 2
only. Monopile foundations typically consist of a single steel cylindrical pile that is embedded into the
seabed and is made up of sections of rolled steel plate welded together. A transition piece is fitted over
the monopile and secured via bolts or grout. Monopiles can be used to support both the WTGs and the
Option A —Modular OSP. Piled jacket structures are large lattice structures fabricated of steel tubes
welded together and consist of three- or four-legged structures to support WTGs and four-to
nine-legged structures to support OSPs. Suction-bucket jackets have a similar steel lattice design as the
piled jacket structures, but these substructures use suction-bucket jackets instead of piles to secure the
structure to the seabed. Renderings of the substructure types are included in the SouthCoast COP
Volume 1, Section 3.3.1 (SouthCoast Wind 2024).
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For all substructure and foundation types, the seabed may be leveled in preparation for installation.
SouthCoast Wind proposes to install substructures using jack-up, dynamic positioning, or semi-
submersible vessels. For monopile and piled-jacket substructures, the foundations would be driven to
the target seabed penetration depths using a hydraulic impact hammer, vibratory hammer, water
jetting, or combinations of all three. Pile installation procedures would use a soft-start method with

a gradual increase in hammering energy levels to warn marine and avian animals, allowing them to
distance themselves from the construction activity. During the installation of suction-bucket jacket
substructures, the open bottom of the bucket would settle on the seabed, then water and air would be
pumped out of the bucket to create a negative pressure, which embeds the foundation bucket into the
seabed. For all substructure types, scour protection, consisting of rock, concrete mattresses, sandbags,
artificial seaweed/reefs/frond mats, or self-deploying umbrella systems (typically used for suction-
bucket jackets), may be applied around foundations before or after installation, if required. The type
and amount of scour protection used will vary depending on the substructure used. Renderings of the
scour protection types are included in the SouthCoast COP Volume 1, Section 3.3.1.8 (SouthCoast Wind
2024).

Up to 147 of the 149 substructure positions in the Wind Farm Area would support WTGs. WTGs would
extend up to 1,066.3 feet (325.0 meters) at the highest blade tip height with a minimum tip clearance
above highest astronomical tide of 75.5 feet (23 meters) (Figure 2-5).

The proposed Project would include up to five OSPs to collect the energy generated by the WTGs and
would be located on the same 1-by-1-nm grid layout as the WTGs. OSPs help stabilize and maximize the
voltage of power generated offshore, reduce potential electrical losses, and transmit energy to shore.
Three OSP designs are under consideration: Option A — Modular, Option B — Integrated, Option C —
HVDC Converter. Each OSP design would include a topside that houses electrical equipment and

a foundation substructure to support the topside. The smallest topside structure would be Option A —
Modular and would likely hold a single alternating current (AC) transformer with a single export cable. It
would sit on any type of substructure design considered for the WTGs. Option B — Integrated is also an
AC solution but is designed to support a high number of interarray cable connections, as well as multiple
export cable connections and would contain multiple transformers in a single topside structure.
Depending on the weight of the topside structure and soil conditions, the jacket substructure may have
four or six legs and require one to three piles per leg. Because of its larger size, if Option B is selected, a
smaller number of OSPs would be required to support the proposed Project. Option C — HVDC Converter
would convert electric power from high-voltage alternating current (HVAC) to HVDC for transmission to
the onshore grid system and would serve as a gathering platform for interarray cables or be connected
to one or more HVAC gathering units, which would be similar to the Modular and Integrated OSP
designs. The northernmost HVDC Converter OSP will be located outside of a 6-mile (10-kilometer) buffer
from the 98-foot (30-meter) isobath from Nantucket Shoals. Due to its size, the HVDC Converter OSP
would be installed on piled jacket substructures. Interarray cables would transfer electrical energy
generated by the WTGs to the OSPs.

While the Project includes up to five OSPs, the most likely scenario is two HVDC OSPs, one for Project 1
(Brayton Point) and one for Project 2 (Brayton Point or Falmouth). SouthCoast Wind has selected an
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HVDC converter OSP (Option C) for Project 1. If HVDC is selected for Project 2, which is the most likely
scenario, there would be one HVDC OSP for Project 2 in addition to the HVDC OSP for Project 1 (for a
total of two HVDC OSPs). If HVAC is selected for Project 2, SouthCoast Wind anticipates there would be
one HVAC OSP for Project 2, in addition to the HVDC OSP for Project 1 (for a total of two OPSs) (COP
Volume | Section 3.3.3; SouthCoast Wind 2024).

The WTGs and OSPs would be lit and marked in accordance with Federal Aviation Administration (FAA)
and U.S. Coast Guard (USCG) lighting standards and consistent with BOEM best practices. SouthCoast
Wind would implement an Aircraft Detection Lighting System (ADLS) to automatically activate lights
when aircraft approach. Lighting would be placed on all structures and would be visible throughout

a 360-degree arc from the surface of the water. Tower marking would include unique rows and columns
of letters and numbers to maximize charting effectiveness. Reflective paint and lettering materials may
be used to provide visibility at night.
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Figure 2-5. Indicative wind turbine generator diagram
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As proposed by SouthCoast Wind in the COP, Brayton Point is the preferred ECC for both Project 1 and
Project 2, and Falmouth is the variant ECC for Project 2 (Figure 2-1), which would be used if SouthCoast
Wind is prevented from using Brayton Point for Project 2. The Brayton Point ECC would start from the
OSPs within the Lease Area and extend northwest through the Rhode Island Sound to the Sakonnet
River. It would then extend northward until making intermediate landfall on Aquidneck Island in
Portsmouth, Rhode Island, for a brief underground onshore export cable route section before entering
into Mount Hope Bay and finally to the landfall at Brayton Point. The Falmouth ECC, if utilized, would
begin from the OSPs in the Lease Area and extend northward through the Muskeget Channel, then turn
northwest to the landfall site in Falmouth, Massachusetts. The Brayton Point ECC would use HVDC
transmission technology and would use six single-core power cables with a voltage of up to +320 kilovolt
(kV) and up to two associated communications cables. The Falmouth ECC would use either HVAC or
HVDC transmission technology and would have transmission export circuits that would consist of up to
four power cable circuits and up to one associated communications cable. For HVAC transmission, one
end of the transmission system would be the OSPs in the Lease Area that would step up the power from
the WTG array to a voltage appropriate for long distance transmission. An HVDC system requires
converters at each end of the transmission circuit, with converter station(s) located on the OSPs in the
Lease Area and the other converter station(s) located onshore.

Interarray cables and the export cables would be installed similarly. Prior to installation, the area would
be surveyed, and the seafloor would be prepared by removing boulders and buried hazards if applicable.
Depending on the survey findings and seabed conditions, several preparation and installation methods
and equipment may be used including a vertical injector, a jetting sled, jetting remotely operated vessel
(ROV), pre-cut plow, mechanical plowing, mechanical cutting ROV system and anchoring. More
information on cable installation methods can be found in the SouthCoast COP Volume 1, Section
3.3.5.4 (SouthCoast Wind 2024). Cable protection would be required at any cable crossing locations and
for areas where cable burial depth cannot be achieved. Cable protection methods such as the creation
of a rock berm, concrete mattress placement, rock placement, and fronded mattresses may be used.
Considerations for interarray cables may include offshore physical hazards and economic or recreational
use areas. Physical hazards may include shipwrecks, unexploded ordnance (UXO), other existing cables,
and sea floor and subsurface obstructions. The primary strategy for UXO avoidance (if UXO is identified)
will be microrouting of cables within the ECCs. More information on UXOs can be found in the
SouthCoast COP Volume I, Section 4.2.1.7.1 (SouthCoast Wind 2024). Should any UXOs be encountered
during preconstruction surveys or construction activities they will be handled in accordance with the
best practices described in the U.S. Committee on the Marine Transportation System’s National
Guidance for Responding to Munitions and Explosives of Concern in Federal Waters. Should any UXOs
require transportation for disposal, a Marine Protection, Research, and Sanctuaries Act permit may be
required.
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2.1.2.2 Operations and Maintenance

The proposed Project is anticipated to have a commercial lifespan of 35 years.! The location of the 0&M
facility has not been finalized; however, SouthCoast Wind is considering facilities at one of the
Massachusetts-based marshalling ports used during construction and installation. The O&M facility
would have trained staff, office space, and a warehouse for spare parts.

The proposed Project would include a comprehensive maintenance program, including preventative
maintenance based on statutory requirements, original equipment manufacturers’ guidelines, and
industry best practices. SouthCoast Wind would inspect WTGs, OSPs, foundations, interarray cables,
submarine and onshore export cables, and other parts of the proposed Projects using methods
appropriate for the location and element. Additionally, SouthCoast Wind would maintain an Qil Spill
Response Plan (OSRP), an Incident Management Plan, and a Safety Management System and would be
expected to comply with U.S. Coast Guard (USCG) and Bureau of Safety and Environmental Enforcement
(BSEE) regulations relating to prevention and control of oil spills.

Onshore Activities and Facilities

The onshore converter stations and substation would be designed to serve as unmanned stations and
would not have an operator onsite during typical operation. However, the converter stations and
substation would be inspected regularly and may require routine maintenance activities such as
replacing or updating electrical components or equipment. The onshore export cables and the
underground transmission cables would require periodic testing but should not require maintenance
unless there is a failure.

Offshore Activities and Facilities

Routine maintenance is expected for WTGs, OSPs, and substructures. SouthCoast Wind would conduct
annual maintenance of WTGs, including safety surveys and inspections for signs of wear on WTG
components (SouthCoast COP Volume 1, Table 3-9; SouthCoast Wind 2024). Routine inspections and
maintenance of switchgear and other equipment would occur annually at OSPs. Substructures would be
inspected every 2 years for damage to the substructure, cracks at welds, excessive marine growth, signs
of corrosion, and seabed scour. The offshore interarray and export cables would not be expected to
require regular maintenance, except for manufacturer-recommended cable testing.

! SouthCoast Wind’s lease with BOEM (Lease OCS-A 0521) has an operational term of 33 years that commences on
the date of COP approval. (https://www.boem.gov/sites/default/files/renewable-energy-program/State-
Activities/MA/Lease-OCS-A-0521.pdf; see also 30 CFR 585.235(a)(3).) SouthCoast Wind would need to request an
extension of its operational term from BOEM in order to operate the proposed Projects for 35 years. For the
purposes of maximum-case scenario and to ensure NEPA coverage if BOEM grants such an extension, the Final EIS
analyzes a 35-year operational term.
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SouthCoast Wind would use vessels, remote-sensing equipment, vehicles, and aircraft during the O&M
activities described above. The Project would use a variety of vessels to support O&M including
crew-transfer vessels, service operation vessels, anchor-handling tugs, and jack-up vessels. In a year, the
Proposed Action would generate approximately 100 crew-transfer vessel trips, 1 jack-up vessel trip, and
24 supply vessel trips; and a maximum of 250 helicopter trips (SouthCoast COP Volume 1, Section
3.3.14.2, Table 3-23; SouthCoast Wind 2024). Additional vessels/vehicles may be used as needed

(e.g., ROV for inspections/repairs).

2.1.2.3 Decommissioning

Under 30 CFR 285 and commercial Renewable Energy Lease OCS-A 0521, SouthCoast Wind 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. All foundations would need to be
removed 15 feet (4.6 meters) below the mudline (30 CFR 285.910(a)). Absent permission from BOEM,
SouthCoast Wind would have to achieve complete decommissioning within 2 years of termination of the
lease and either reuse, recycle, or responsibly dispose of all materials removed. SouthCoast Wind has
submitted a conceptual decommissioning plan as part of the COP, and the final decommissioning
application would outline SouthCoast Wind'’s process for managing waste and recycling proposed
Project components (SouthCoast COP Volume 1, Section 3.3.19; SouthCoast Wind 2024). Although the
proposed Project is anticipated to have an operational life of 35 years, it is possible that some
installations and components may remain fit for continued service after this time. SouthCoast Wind
would have to apply for and be granted an extension if it wanted to operate the proposed Project for
more than the 33-year operations term stated in its lease.

BOEM would require SouthCoast Wind to 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 may
approve, approve with conditions, or disapprove the lessee’s decommissioning application. This process
would include an opportunity for public comment and consultation with municipal, state, and federal
management agencies. SouthCoast Wind would need to obtain separate and subsequent approval from
BOEM to retire in place any portion of the proposed Project. Approval of such activities would require
compliance under NEPA and other federal statutes and implementing regulations.

If the COP is approved or approved with modifications, SouthCoast Wind would have to submit a bond
(or another form of financial assurance) prior to installation that would be held by the U.S. government
to cover the cost of decommissioning the entire facility in the event that SouthCoast Wind would not be
able to decommission the facility.

Onshore Activities and Facilities

At the time of decommissioning, some components of the onshore electrical infrastructure may still
have substantial life expectancies. Onshore export and transmission cables would likely be retired in
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place; however, if removal would be required, the cables would be pulled out of the transition vault and
duct banks and sent to repurposing or recycling facilities. Depending on the needs at the time, the
onshore facilities would be left in place for possible future use or demolished and materials recycled.

Offshore Activities and Facilities

For both WTGs and OSPs, decommissioning is anticipated to be the reverse of construction and
installation, with turbine components or the OSP topside structure removed prior to foundation
removal. Foundations that penetrate the seabed would be cut 15.0 feet (4.6 meters) below the mudline
in accordance with 30 CFR 295.910 or may be removed completely. SouthCoast Wind would assess the
removal of scour protection and select a strategy that minimizes environmental impacts.
Decommissioning of the topside structures for WTGs and offshore substations would include removal of
all WTG components including removal of the rotor, nacelle, blades and tower and removal of the OSPs’
topside structures. Materials would be brought onshore for recycling and disposal. Interarray cables and
offshore export cables may be retired in place or extracted from the seabed via dredging vessels.

2.1.3 Alternative C — Fisheries Habitat Impact Minimization

Alternative C was developed through the scoping process for the Final EIS in response to comments
received from NMFS and other agencies expressing concern with the potential impact of the offshore
export cable on fisheries, Essential Fish Habitat (EFH), and Habitat Areas of Particular Concern (HAPC) in
the Sakonnet River. The Sakonnet River supports EFH for several fish and invertebrate species at varying
life stages including HAPCs for Summer flounder and Atlantic Cod. To address this concern, BOEM
developed onshore cable route options that would avoid placing the Offshore Export Cable in the
Sakonnet River. Under this alternative, the construction, O&M, and eventual decommissioning of the
Project on the OCS offshore Massachusetts would occur within the range of the design parameters
outlined in the SouthCoast Wind COP, subject to applicable mitigation measures. BOEM worked with
SouthCoast Wind to identify feasible onshore cable routes to avoid the Sakonnet River and identified
two onshore route alternatives as described below and shown on Figure 2-6. Appendix B contains
detailed maps of the Alternative C onshore cable routes.

Alternative C-1: Aquidneck Island, Rhode Island Route (Figure 2-6). The onshore export cables would
generally be located within existing public road ROW along the following described routes. Cable would
primarily be placed in road shoulders and medians but may also include off-road areas such as private
property and transmission line ROWs, and could involve crossings of streams, wetlands, and other
sensitive areas. Alternative C-1 runs the length of Aquidneck Island with two variations, but ultimately
traveling along Route 138. Alternative C-1 would make landfall at the Second Beach parking lot in
Middletown, Rhode Island, via HDD under the municipal public beach from Sachuest Bay. From the
landfall, Alternative C-1 would proceed inland through Middletown via a western variation or eastern
variation before reaching Route 138. From landfall, the western variation would proceed along Hanging
Rock Road, Paradise Avenue, Berkley Avenue, Wyatt Road, Turner Road and Route 138 (to Mitchell’s
Lane) (4.1 miles total distance). The eastern variation would proceed along Hanging Rock Road, Third
Beach Avenue, and Mitchell’s Lane before reaching Route 138 (4 miles total distance). Both segments
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pass by parks and reserves, and both segments pass through wetlands and natural heritage areas. The
eastern variation abuts more reserves and natural heritage areas than the western variation. The
roadways along the variants are predominately local, two-lane roads without paved shoulders. The
roads are frequently abutted by old stone walls, large trees with canopies overhanging the road, and
overhead utility poles. The western variation has slightly wider road widths and more developed
surroundings.

The western and eastern variations rejoin at the intersection of Route 138 and Mitchell’s Lane,
continuing north on Route 138 into Portsmouth (4.5 miles). Route 138 is a four-lane road without paved
shoulders, abutted by commercial properties and residences. When the route reaches Boyd’s Lane, it
follows the same route as the Proposed Action to Brayton Point (Figure 2-4). Alternative C-1 would
reduce the total offshore export cable route by 9 miles (14 kilometers) and increase the total onshore
export cable route by 9 miles (14 kilometers).

Alternative C-2: Little Compton/Tiverton, Rhode Island Route (Figure 2-6). Alternative C-2 would make
landfall on the ocean facing side of Breakwater Point, in the parking lot across from the Sakonnet
Harbor. The area is constrained, with the parking lot separated from water by only a narrow strip of
riprap coast. The surface grades may not allow for sufficient HDD burial depth in the approach to the
onshore entry pit. From Breakwater Point the route follows Route 77 through Little Compton and into
Tiverton; once in Tiverton, the route turns east onto Route 177 to Fish Road (12.9 miles total). From this
point, Alternative C-2 would follow Fish Road (north) to Souza Road (west), which turns into Schooner
Drive (2.9 miles total). Both Route 77 and Route 177 are two-lane roads with minimal paved shoulders.
Fish Road and Souza Road are both narrow two-laned roads without paved shoulders. Schooner Drive is
the access road to the residential Village at Mount Hope Bay and Boat House Waterfront Dining
restaurant. Schooner Drive ends at the bottom of a hill, where there is an open area with a cul-de-sac
that could serve as the onshore HDD installation area for cable entrance into Mount Hope Bay. Schooner
Drive also includes a bridge over an abandoned railroad right-of-way, which would require a trenchless
installation method. Alternative C-2 would reduce the total offshore export cable route by 12 miles

(19 kilometers) and increase the total onshore export cable route by 13 miles (21 kilometers). Similar to
Alternative C-1, Alternative C-2 would be located mostly in road ROWs but may also cross private
property and transmission and railroad ROWs.
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2.1.4 Alternative D — Nantucket Shoals

Alternative D was developed through the scoping process to address potential impacts on protected
species in the northeastern portion of the Lease Area. Following installation of foundations, a
commenter speculated that the presence of WTGs in the northeastern portion of the Lease Area may
alter the foraging habitat associated with the physical hydrodynamic features along the western edge of
Nantucket Shoals. However, modeling of the full build out of the entire southern New England lease
areas indicates that minor, local changes to the physical hydrodynamic features may occur on the
western side of Nantucket Shoals adjacent to the BOEM lease areas (Johnson et al. 2021). In addition,
the National Academies of Sciences, Engineering, and Medicine recently evaluated the potential of
offshore wind farms to alter the hydrodynamic processes that impact prey abundance and availability in
the Nantucket Shoals region (NASEM 2024). The NASEM study included the following relevant
conclusions: (1) “The paucity of observations and uncertainty of the modeled hydrodynamic effects of
wind energy development at the turbine, wind farm, and regional scales make potential ecological
impacts of turbines difficult to predict and/or detect.” (2) “The hydrodynamic impacts from offshore
wind development in the Nantucket Shoals region on zooplankton will be difficult to isolate from the
much larger magnitude of variability introduced by natural and other anthropogenic sources (including
climate change) in this dynamic and evolving oceanographic and ecological system.”

Based on best available science, BOEM believes there is a lack of conclusive evidence that the removal
of proposed turbine locations in the northeastern portion of the Lease Area would measurably lessen
the minor impacts on the hydrodynamic features. Nonetheless, Nantucket Shoals is an area of high
productivity with higher abundances of amphipods, chlorophyll, birds, and North Atlantic right whale
(NARW) (Figure 2-7). Nantucket Shoals has high foraging value for several species, including NARW at
different times of the year as well as seabirds and seaducks. Consequently, BOEM has developed this
alternative to address the environmental concern that wildlife may be subject to increased impacts in
this area. Under Alternative D, six WTGs (AZ-47, BA-47, BB-47, BC-47, BC-48, and BF-49) in the
northeastern portion of the Lease Area would be eliminated to reduce potential impacts on foraging
habitat and potential displacement of wildlife from this habitat adjacent to Nantucket Shoals (Figure
2-7).
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2.15 Alternative E — Foundation Structures

Alternative E was developed through the scoping process for the Final EIS to address options posed in
the SouthCoast Wind COP and in response to comments received from multiple commenters on
construction noise related to foundation installation. Alternative E addresses the possibility for one or
more foundation types to be utilized for WTGs and OSPs and includes three sub-alternatives, which
detail the different foundation structures. This EIS analyzes the maximum potential impacts on each
environmental resource from each type of foundation: piled (monopile and piled jacket), suction bucket,
and GBS foundations. Following the release of the Draft EIS, SouthCoast Wind revised the COP to
remove GBS as a potential foundation for WTGs and OSPs and restrict possible locations of WTGs and
OSPs with suction-bucket jacket foundations to up to 85 positions for Project 2 only. While these
foundation options have been removed from or restricted in location under the Proposed Action
(Alternative B), BOEM has retained these foundation options for the entire Lease Area under Alternative
E for analysis in the Final EIS. A representation of the impacts that could occur given the choice of
foundation type per project can be found in Table 2-2. The table looks at the maximum extent of how
each foundation type could affect a resource.

2.1.5.1 Alternative E1 — Piled Foundations

Under this alternative, the use of 149 monopile and/or piled jacket foundation structures (Figure 2-8) to
support up to 147 turbines and up to 5 OSPs would be analyzed for the extent of impacts.
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Source: SouthCoast Wind 2024

Figure 2-8. Piled foundations
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2.1.5.2 Alternative E2 — Suction Bucket Foundations

Under this alternative, the use of 149 suction bucket foundation structures (Figure 2-9) to support up to

147 turbines and up to five OSPs would be analyzed for the extent of impacts.
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Figure 2-9. Suction-bucket foundations
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2.1.53 Alternative E3 — Gravity-Based Structure Foundations

Under this alternative, the use of 149 GBS foundations (Figure 2-10) to support up to 147 turbines and
up to five OSPs would be analyzed for the extent of impacts.
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Figure 2-10. Gravity-based structure foundations
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Table 2-2. Resource effects by foundation type

Resource Effect

Monopile and Piled Jacket

Foundation Types

Suction Bucket Jackets

Gravity-based Structures

Structures

149 structures (up to 147 WTGs and
5 OSPs)

149 structures (up to 147 WTGs and
5 OSPs)

149 structures (up to 147 WTGs and
5 OSPs)

Habitat Loss:

e Species displacement and/or
mortality
e Soft-bottom habitat loss

Foundations will be positioned to
avoid areas of sensitive seafloor and
benthic habitat to the extent
practicable. However, habitat
conversion would occur due to the
number of foundations and scour
protection. Maximum permanent
footprint area (foundation and scour
protection) per WTG of 2.61 acres
and per OSP of 9.79 acres.

Soft bottoms may be removed during
seabed preparation. Maximum
permanent footprint area
(foundation and scour protection)
per WTG or OSP of 4.9 acres.

Greatest area of habitat conversion.
Maximum permanent footprint area
(foundation and scour protection)
per WTG of 11.55 acres and per OSP
of 10.9 acres.

Artificial Reefs:

e Introduction of organisms that
grow on the surfaces of
foundations

e Increased food source and source
of prey

Increased aggregation of fish near
structures; more opportunities

around piled jackets than monopiles.

The amount of scour protection
present may also increase
aggregation.

Similar to the piled jacket, the
suction bucket jacket provides an
increased area for aggregation.

Similar to the piled jacket, GBS would
provide an increased opportunity for
aggregation.

Invasive Species Spread Effects
Introduction of invasive species

Impacts may be widespread and
permanent where the species are
able to establish populations.
Colonization would be limited to the
surface area of the foundation and
scour protection.

Similar risk to the monopile and piled
jacket but with increased surface
area associated with foundation legs
and area of scour protection.

Larger risk given the increased
surface area of the foundations and
sour protection.
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Resource Effect

Monopile and Piled Jacket

Foundation Types

Suction Bucket Jackets

Gravity-based Structures

Wake and Scour:

e Increased concentration and/or
availability of prey in wakes

e Altered conditions can affect
recruitment of larvae of benthic
species, suspended sediment
concentration, availability of food,
oxygen, and waste removal.

Maximum permanent footprint area
(foundation and scour protection)
per WTG of 2.61 acres and per OSP of
9.79 acres.

Maximum permanent footprint area
(foundation and scour protection)
per WTG or OSP of 4.9 acres.

Maximum permanent footprint area
(foundation and scour protection)
per WTG of 11.55 acres and per OSP
of 10.9 acres.

Release of Suspended Sediment and
Sediment Deposition:

e Decreased water quality due to
increased suspended sediment

e Smothering of species and habitats
by deposited sediment

e Avoidance of area by species due
to increase sediments

e Changes in organic matter content
in sediments associated with
sediment particle size

e Exposure to toxic contaminants
within sediment

Some seabed preparation may be
required especially if seabed is not
sufficiently level. In addition to
permanent foundation and scour
protection, an additional 0.5 acre of
temporary seabed disturbance per
foundation.

Some seabed preparation may be
required especially if seabed is not
sufficiently level. In addition to
permanent foundation and scour
protection, an additional 0.6 acre of
temporary seabed disturbance per
foundation.

Seabed preparation is required and
may include rock layer/scour
protection and dredging. In addition
to permanent foundation and scour
protection, an additional 1.0 acre of
temporary seabed disturbance per
WTG foundation and 1.5 acre per
OSP foundation.

Attraction:

e Refuge/resting areas for sheltering
from currents and/or predation

e Increased prey availability due to
artificial reef effect and wake effect

e Increased predation rates due to
higher predator abundance

Much like the effect of artificial reefs,
foundation structures could have a
beneficial effect on local bird
populations due to consequent
increases in fish aggregations near
structures.

Similar to the effect of artificial reefs.

Similar to the effect of artificial reefs.
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Resource Effect

Monopile and Piled Jacket

Foundation Types

Suction Bucket Jackets

Gravity-based Structures

Avoidance Effects:

e Displacement of species from the
Wind Farm Area
e Disruption of migration routes

During installation, there may be
temporary displacement of species in
the area. See Acoustic below for
installation timeframes.

Similar to the monopile and piled
jacket, but the temporary
displacement may be more related to
the scour protection installation

Similar to the monopile and piled
jacket, but the temporary
displacement may be more related to
the scour protection installation

Acoustic:

e Mortality or physical injury from
noise

e Behavioral alterations like startling,
fleeing, or hiding

e Masking of biologically significant
sounds

During the installation, activities that
create noise and vibrations may
harm or displace marine animals,
birds, benthic invertebrates, and
finfish. Impact pile driving for piled
jacket foundations would occur for 2
hours per foundation with a
maximum of 8 piles installed per day.
Impact pile driving for monopile
would occur for 4 hours per
foundation with a maximum of 2
piles installed per day.

Sounds related to the construction,
O&M, and decommissioning of the
Project are expected to be much less
than impulsive pile driving

Sounds related to the construction,
O&M, and decommissioning of the
Project are expected to be much less
than impulsive pile driving.
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2.1.6 Alternative F — Muskeget Channel Cable Modification

Alternative F was developed to minimize impacts on complex habitats and reduce seabed disturbance in
the Muskeget Channel east of Martha’s Vineyard in response to concerns from NMFS. Under Alternative
F, the construction, operations and maintenance, and eventual decommissioning of the Project on the
OCS offshore Massachusetts would occur within the range of the design parameters outlined in the
SouthCoast Wind COP, subject to applicable mitigation measures. However, to minimize seabed
disturbance in the Muskeget Channel, the Falmouth offshore export cable route, if used for Project 2,
would use £525kV HVDC cables connected to one HVDC converter OSP in the Lease Area, instead of
HVAC cables connected to one or more HVAC OSPs as proposed under the Proposed Action. The OSP
design for the offshore export cables connecting to Brayton Point for Project 1 would remain unchanged
from the Proposed Action. As a result, there would be two HVDC converter OSPs under Alternative F:
one HVDC converter OSP for Brayton Point (Project 1) and one HVDC converter OSP for Falmouth
(Project 2). In addition, Alternative F would use up to three offshore export cables to Falmouth, instead
of up to five offshore export cables under the Proposed Action.

As stated under the Proposed Action, SouthCoast Wind has proposed the Falmouth ECC as a variant
option that would only be used for Project 2 if there are technical, logistical, grid interconnection, or
other unforeseen challenges that arise during the design and engineering phase that prevent Project 2
from making interconnection at Brayton Point. Therefore, Alternative F would only be applicable if
SouthCoast Wind is unable to use the Brayton Point POI for Project 2 and must utilize the Falmouth POI.

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 DOI 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). 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)). Therefore, alternatives that could not 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 not considered
reasonable.

BOEM considered alternatives to the Proposed Action that were identified through coordination with
cooperating and participating agencies and through public comment received during the public scoping
period for the EIS. BOEM then evaluated the alternatives and dismissed from further consideration
alternatives that did not meet the purpose and need, the screening criteria, or both, as outlined in
BOEM'’s Process for Identifying Alternatives for Environmental Reviews of Offshore Wind Construction
and Operations Plans pursuant to the National Environmental Policy Act (BOEM 2022). Table 2-3 lists the
alternatives and the rationale for their dismissal. These alternatives are presented with a brief
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discussion of the reasons for their elimination as prescribed in CEQ regulations at 40 CFR 1502.14(a) and
USDOI regulations at 43 CFR 46.420(b)—(c).

Table 2-3. Alternatives considered but not analyzed in detail

Alternative Dismissed

Generating Capacity

Justification for Dismissal

WTG generation
capacities that analyze
different deployment
ranges of WTG MW
generation capacities

Transit lanes through
Lease Area for safe and
efficient access
through the
Massachusetts and
Rhode Island Wind
Energy Areas, including
from Long Island ports
to fishing grounds

Wind Turbine Array Layout ‘

One commenter requested that BOEM analyze different deployment ranges of WTG
MW generation capacities to potentially reduce project impacts.

This alternative is not practicable or economically feasible. In light of SouthCoast
Wind’s selection as a 1,287-MW multistate project by Massachusetts and Rhode Island,
selection of WTG design(s) with specific nameplate capacities cannot be deferred until
the ROD under the current market conditions (State of Massachusetts 2024).
Specifically, waiting until the ROD is issued for the government to decide whether to
select a turbine capacity for Project 1 of the Project would undermine the integrity of
SouthCoast Wind'’s bid and a selection of a WTG outside of SouthCoast Wind’s PDE
would render the project infeasible by invalidating the final contract negotiations for
the multistate award, which includes WTG specifications and economic assumptions
based on the capacity of the WTG, and creating delays that would prevent the ability
for SouthCoast to meet the required 2030 COD for Project 1.

Notably, BOEM'’s analysis of the Project includes a review of the PDE included in the
SouthCoast Wind COP, which describes a range of potential design options for WTGs.
The EIS assesses the impacts of the reasonable range of designs described using a
“maximum-case scenario” that considers the PDE parameters (or combination of
parameters) that represent the greatest effect for an individual impact for each
environmental resource.

BOEM’s navigation subject matter expert considered proposed transit lane alternatives
proposed by the New York Department of State and the RODA) 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.

Additionally, the 1-by-1-nm grid layout included in the SouthCoast Wind COP is
consistent with the findings in the USCG The Areas Offshore of Massachusetts and
Rhode Island Port Access Route Study (MARIPARS) and is intended to maximize safety
and navigation consistency (USCG 2020). The MARIPARS concluded that “a standard
and uniform grid pattern with at least three lines of orientation and standard spacing to
accommodate vessel transits, traditional fishing operations, and search and rescue
(SAR) operations, throughout the Massachusetts and Rhode Island Wind Energy Areas
would allow for safe navigation and continuity of USCG missions through seven
adjacent wind farm areas.” 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.

Preclude the
development of WTGs
within a 20-kilometer
buffer of the Nantucket

The primary basis for the recommended alternative, as presented by NMFS, is the
potential for the presence of WTGs to result in hydrodynamic effects that change
zooplankton productivity and aggregations, which may reduce foraging opportunities
for the NARW. Based on best available science, BOEM believes there is a lack of
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Alternative Dismissed ‘ Justification for Dismissal

Shoals 30-meter conclusive evidence that the proposed WTG locations within the Lease Area have the
isobath potential to result in hydrodynamic effects on NARW foraging in the vicinity of
Nantucket Shoals.? Best available science suggests that effects are most likely to be
localized to the immediate vicinity of the turbine array and to not extend to Nantucket
Shoals. Primary studies supporting this position include modeling of the full build-out of
the southern New England lease areas (Johnson et al. 2021), hydrodynamic studies of
wind facilities in the North Sea (Christiansen et al. 2022), and recent comprehensive
literature reviews (NASEM 2024). In particular, the National Academies of Sciences,
Engineering, and Medicine (NASEM) study was commissioned to “evaluate the
potential for offshore wind farms in the Nantucket Shoals region to affect oceanic
physical processes, and, in turn, how those hydrodynamic alterations might affect local
regional ecosystems.” The study, titled Potential Hydrodynamic Impacts of Offshore
Wind Energy on Nantucket Shoals Regional Ecology: An Evaluation from Wind to
Whales, concluded that “the impacts of offshore wind projects on the NARW and the
availability of their prey in the Nantucket Shoals will likely be difficult to distinguish
from the significant impacts of climate change and other influences on the ecosystem”
(NASEM 2024). Furthermore, the key recommendation from the study is “while wind
energy planning and development progresses, the BOEM, NOAA, and others should
promote observational studies and modeling that will advance understanding of
potential hydrodynamic effects and their consequent impacts on ecology in the
Nantucket Shoals region during all phases of wind energy development.” Notably, the
study did not recommend halting offshore wind development in any of the areas near
Nantucket Shoals. BOEM is also supporting additional research on this topic, in
accordance with NASEM recommendations. BOEM does not assert there are no effects
from wind turbine wake and corresponding wind speed and clarifies that the effects
likely would not have a detectable effect on foraging and would not have population-
level impacts on important species including NARW. Without impacts on foraging and a
reasonable causal connection to population impacts, NMFS’ reasoning for this
alternative is not justifiable or persuasive. NMFS has not demonstrated its 12.4-mile
(20-kilometer) buffer alternative is warranted or provided any new information to
support it, and current available peer-reviewed studies and data constituting best
available science do not conclude that there would be a reasonable expectation of
population-level impacts.

Furthermore, BOEM determined this alternative is economically infeasible and not
consistent with the Project purpose and need to provide up to 2,400 MW of clean,
renewable wind energy to the northeast United States, including Massachusetts,
Connecticut, and/or Rhode Island, whom each of which have existing state offshore
wind procurement laws in place, as well as decarbonization goals and targets. Under
this alternative, a total of 53 WTGs would be eliminated, leaving 94 WTG and 2 OSP
positions remaining; 85 WTGs and 1 OSP, out of the remaining 96 positions would be

2 Two of the primary conclusions from the NASEM 2024 report Potential Hydrodynamic Impacts of Offshore Wind
Energy on Nantucket Shoals Regional Ecology: An Evaluation from Wind to Whales demonstrate that it is not
reasonable to conclude eliminating a large number of WTGs from SouthCoast Wind would have a significant
beneficial effect. Specifically, “Conclusion: The paucity of observations and uncertainty of the modeled
hydrodynamic effects of wind energy development at the turbine, wind farm, and regional scales make potential
ecological impacts of turbines difficult to predict and/or detect.” and “Conclusion: The hydrodynamic impacts from
offshore wind development in the Nantucket Shoals region on zooplankton will be difficult to isolate from the
much larger magnitude of variability introduced by natural and other anthropogenic sources (including climate
change) in this dynamic and evolving oceanographic and ecological system.”
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Justification for Dismissal

Alternative Dismissed ‘

needed for Project 1, assuming the use of a 15 MW WTG model. BOEM determined the
use of a 15 MW WTG for Project 1 is a reasonable assumption based on the PDE in the
COP and RFI responses from SouthCoast Wind. SouthCoast Wind needs the 85 WTGs
for Project 1 to achieve the 1,287 MW in planned offtake that SouthCoast Wind was
selected for by Massachusetts and Rhode Island (State of Massachusetts 2024b).
SouthCoast Wind confirmed that its Project 1 bid includes the shallowest WTG positions
in its lease (which also overlap with the positions that are closest to Nantucket Shoals
and to shore) because they provide the most cost-competitive rates for consideration
for an award. Consequently, if BOEM were to relocate the majority of the WTG
positions for Project 1 into deeper waters it would invalidate SouthCoast Wind’s bid
that was selected by Massachusetts and Rhode Island. In addition, under this
alternative, for Project 2 SouthCoast would only have 9 WTGs and 1 OSP left with a
total nameplate capacity of 162 MW, assuming 18 MW WTGs were used. BOEM
determined the use of an 18 MW WTG for Project 2 is a reasonable assumption based
on the PDE in the COP and RFI responses from SouthCoast Wind. The smallest single-
state bid that a New England state has sought in a procurement since 2022 is 600 MW
for Rhode Island (State of Rhode Island 2022). A 162 MW project falls well below this
amount and the multistate solicitations between Rhode Island, Massachusetts and
Connecticut are only seeing multistate bids that are around 800 MW and above (State
of Massachusetts 2024c). SouthCoast Wind is planning to bid Project 2 into one or more
future solicitations competed by New York State, Massachusetts, and Rhode Island,
which require between 400 and 1,000 MW of offtake per award. If this alternative was
analyzed in detail, it would preclude SouthCoast Wind from competing in any of these
upcoming solicitations because it would invalidate any bids over 162 MW. Furthermore,
BOEM and NREL conducted technical-economic modeling of SouthCoast Wind Projects
1 and 2 and found this alternative to be economically infeasible due to uneconomical
increases in the Levelized Cost of Energy.

Consequently, this alternative is not reasonable under NEPA because it is not consistent
with the purpose and need, nor SouthCoast Wind’s primary goals, and is not
economically feasible or practicable and would, therefore, be equivalent to the No
Action Alternative.

Notably, other reasonable and feasible alternatives and mitigation measures to reduce
potential impacts on NARWs and sea ducks are analyzed in detail. For example,
Alternative D would remove six WTGs from development that are in areas with the
greatest presence of protected species and highly productive habitats for foraging. In
addition, BOEM is proposing additional mitigation measures to reduce potential
impacts on protected species, most notably NARW, and their food sources (refer to
Appendix G, Mitigation and Monitoring, Table G-2). Therefore, restricting WTG
development within 20-kilometer of the Nantucket Shoals 30-meter isobath was not
carried forward.

Eliminate up to 17
WTGs in the
northeastern portion
of the Lease Area

After determining that the alternative proposed by NMFS to “preclude the
development of WTGs within a 20-km buffer of the Nantucket Shoals 30-meter isobath”
was infeasible, BOEM reviewed the available information under the COP and designed a
potentially feasible alternative that addressed many of the concerns raised by NMFS.
This alternative would have eliminated up to 17 WTGs in the northeastern portion of
the Lease Area to reduce potential impacts on this important foraging area for
protected species, such as NARW and sea ducks. However, after reviewing the results
of the NASEM 2024 study and obtaining additional information through RFls, BOEM has
also determined that this alternative is unreasonable and should not be analyzed in
detail because it is not justified by best available science; it is inconsistent with
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Alternative Dismissed ‘ Justification for Dismissal

SouthCoast Wind'’s primary goals; and the alternative is not economically feasible or
practicable and would be equivalent to the No Action Alternative.

The primary basis for the recommended alternative, as presented by NMFS, is the
potential for the presence of WTGs to result in hydrodynamic effects that change
zooplankton productivity and aggregations, which may reduce foraging opportunities
for NARW. Based on best available science, BOEM believes there is a lack of conclusive
evidence that the proposed WTG locations within the Lease Area have the potential to
result in hydrodynamic effects on NARW foraging in the vicinity of Nantucket Shoals. 3
Best available science suggests that effects are most likely to be localized to the
immediate vicinity of the turbine array and to not extend to Nantucket Shoals. Primary
studies supporting this position include modeling of the full build-out of the southern
New England lease areas (Johnson et al. 2021), hydrodynamic studies of wind facilities
in the North Sea (Christiansen et al. 2022), and recent comprehensive literature reviews
(NASEM 2024). In particular, the NASEM study was commissioned to “evaluate the
potential for offshore wind farms in the Nantucket Shoals region to affect oceanic
physical processes, and, in turn, how those hydrodynamic alterations might affect local
regional ecosystems.” The study, titled Potential Hydrodynamic Impacts of Offshore
Wind Energy on Nantucket Shoals Regional Ecology: An Evaluation from Wind to
Whales, concluded that “the impacts of offshore wind projects on the NARW and the
availability of their prey in the Nantucket Shoals will likely be difficult to distinguish
from the significant impacts of climate change and other influences on the ecosystem”
(NASEM 2024). Furthermore, the key recommendation from the study is “while wind
energy planning and development progresses, the BOEM, NOAA, and others should
promote observational studies and modeling that will advance understanding of
potential hydrodynamic effects and their consequent impacts on ecology in the
Nantucket Shoals region during all phases of wind energy development.” Notably, the
study did not recommend halting offshore wind development in any of the areas near
Nantucket Shoals. BOEM is also supporting additional research on this topic, in
accordance with NASEM recommendations. BOEM does not assert there are no effects
from wind turbine wake and corresponding wind speed and clarifies that the effects
likely would not have a detectable effect on foraging and would not have population-
level impacts on important species including NARW. Without impacts on foraging and a
reasonable causal connection to population impacts, NMFS’s reasoning for this
alternative is not justifiable or persuasive.

SouthCoast Wind confirmed that its Project 1 bid includes the shallowest WTG positions
in its lease (which also overlap with the positions that are closest to Nantucket Shoals
and to shore) because they provide the most cost-competitive rates for consideration
for an award. Consequently, if BOEM were to relocate 17 of the WTG positions for
Project 1 into deeper waters it would invalidate SouthCoast Wind’s bid, which was
selected by Massachusetts and Rhode Island. Furthermore, under the assumptions that

3 Two of the primary conclusions from the NASEM 2024 report Potential Hydrodynamic Impacts of Offshore Wind
Energy on Nantucket Shoals Regional Ecology: An Evaluation from Wind to Whales demonstrate that it is not
reasonable to conclude eliminating a large number of WTGs from Beacon Wind would have a significant beneficial
effect. Specifically, “Conclusion: The paucity of observations and uncertainty of the modeled hydrodynamic effects
of wind energy development at the turbine, wind farm, and regional scales make potential ecological impacts of
turbines difficult to predict and/or detect.” and “Conclusion: The hydrodynamic impacts from offshore wind
development in the Nantucket Shoals region on zooplankton will be difficult to isolate from the much larger
magnitude of variability introduced by natural and other anthropogenic sources (including climate change) in this
dynamic and evolving oceanographic and ecological system.”
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SouthCoast Wind'’s Project 1 would use 15 MW WTGs and Project 2 would use 18 MW
WTGs, the elimination of 17 WTGs under this alternative would only leave 46 positions
for 45 WTGs and 1 OSP for Project 2. BOEM and NREL conducted technical-economic
modeling of the Projects 1 and 2 and found this alternative to be economically
infeasible due to uneconomical increases in the Levelized Cost of Energy for Project 2
specifically that would result from eliminating 17 WTG positions from Project 1. By
negating SouthCoast Wind’s ability to develop an economical Project 2 within the Lease
Area, BOEM determined this alternative is economically infeasible and not consistent
with the project purpose and need to provide up to 2,400 MW of clean, renewable
wind energy to the northeast United States, including Massachusetts, Connecticut,
and/or Rhode Island, whom each of which have existing state offshore wind
procurement laws in place as well as decarbonization goals and targets.

Notably, other reasonable and feasible alternatives, and mitigation measures, to reduce
potential impacts on NARWSs and sea ducks have been considered in detail. For
example, Alternative D would remove six WTGs from development that are in areas
with the greatest presence of protected species and highly productive habitats for
foraging. In addition, BOEM is proposing additional mitigation measures to reduce
potential impacts on protected species, primarily NARW, and their food sources (refer
to Appendix G, Table G-2). Therefore, an alternative eliminating up to 17 WTGs in the
northeastern portion of the Lease Area was not carried forward.

Technology Alternatives ‘

Closed-loop cooling at | Commenters recommended that BOEM consider an alternative that would include

the offshore HVDC closed-loop cooling systems within HVDC converter stations to minimize impacts on
converter station aquatic habitat and species.

BOEM’s independent market research (Middleton and Barnhart 2022) found that a
closed-loop cooling system for an offshore wind HVDC converter station has not been
implemented in any operational projects to date. BOEM further collaborated with NREL
in spring 2024 to conduct additional market research on closed-loop HVDC converter
station availability and found that while no closed-loop cooling systems are currently
installed and operating, plans for procurement of closed-loop air-cooled HVDC
converter stations were maturing in Germany and the Netherlands. Specifically, the
Transmission System Operator for the Netherlands and a portion of Germany, TenneT,
has plans titled “The 2GW Program” which would deploy a series of closed-loop, air-
cooled, temporarily manned HVDC converter stations between 2029 and 2031 (TenneT
2024a). However, BOEM and NREL further assessed that aspects of the approach taken
by TenneT made it economically and technically infeasible as an alternative for U.S.
projects that are advanced in design, including SouthCoast Wind. For example,
SouthCoast Wind’s HVDC converter station is designed to be unmanned, while the air-
cooled HVDC converter station design selected by TenneT requires temporary manning
for up to 48 people to support necessary commissioning and maintenance activities
(TenneT 2024b). Under current industry standards, a design that supports temporary
manning leads to larger and more complex structures that include living quarters and
additional utility and support systems. The design of offshore HVDC converter stations
involves the integration of many different systems and subsystems so that
incorporating a closed-loop air-cooled system and temporary manning facilities would
require a new platform design. Furthermore, the current offshore wind substation
supply chain requires a developer to schedule equipment procurement and installation
far in advance so that redesign of the platform could result in extensive project delays.
(BOEM and NREL estimated that the TenneT design would not be available to U.S.
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Alternative Dismissed ‘

developers until the 2030s). Likewise, it may not be cost-effective and may not even be
technically feasible to retrofit a closed-loop cooling system into a platform originally
designed for an open-loop, once-through seawater system.

Finally, BOEM and NREL also evaluated the potential availability of closed-loop subsea
cooling systems for HVDC converter stations. BOEM and NREL found that there are
subsea cooling designs used in offshore gas facilities, but they are not yet adapted to
offshore wind. BOEM and NREL also found that there have been efforts to mature novel
subsea cooling designs for HVDC converter stations, but they have not be successfully
installed and are not yet a proven as a reliable technology. For example, the planned
final design and deployment of Future Subsea Controllable Cooler (FSCC) test units in
the European Union were both cancelled. Consequently, BOEM and NREL found they
are not technically and economically feasible for SouthCoast Wind given the lack of
technological maturity and supply chain at present. BOEM will continue to monitor the
development of closed-loop HVDC converter station designs for potential use in future
offshore wind projects.

Alternative offshore
renewable energy
technologies, including
offshore solar,
hydrokinetic energy,
and floating offshore
wind technologies

Common cable corridor
that would use a
predetermined
corridor, for projects
adjacent to each other,
in which to run cables,
as well as a shared
landing point

Export Cables ‘

One commenter requested that BOEM consider renewable offshore energy alternatives
to the Project, including offshore floating solar, hydrokinetic energy, and offshore
floating wind. However, none of these would meet the purpose and need for the
Proposed Action. Furthermore, the lease allows only the submission of a COP for
offshore wind energy development. Development of offshore solar or marine
hydrokinetics is not permitted under this lease. The development of floating offshore
wind is unlikely to be commercially viable within the time frame of this Project.
Additionally, the majority of the SouthCoast Wind Lease Area is in relatively shallow
water depths not suitable for floating technology, which could cause challenges with
mooring and dynamic cabling.

Commenters requested that BOEM consider an alternative that would use common
cable corridors for adjacent projects. One commenter requested that BOEM also
consider an alternative where the shared cable corridor would lead to a common
landing point at Brayton Point.

BOEM cannot dictate that the lessee use a shared cable corridor. As stated in 30 CFR
585.200(b), “a lease issued under this part confers on the lessee the rights to one or
more project easements without further competition for the purpose of installing
gathering, transmission, and distribution cables; pipelines; and appurtenances on the
OCS as necessary for the full enjoyment of the lease.” While BOEM could require a
lessee to use a previously existing shared cable corridor established by a ROW grant (30
CFR 585.112) when the use of the shared cable corridor is a technically and
economically practical and feasible alternative for the proposed Project, BOEM cannot
limit a lessee’s right to a project easement when such a cable corridor does not exist
and there is 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 this proposed Project.

Moreover, it would be impractical for SouthCoast Wind'’s export cables to share a
corridor with the known corridors of other nearby projects because they would connect
to the power grid via different onshore interconnection points. These include Vineyard
Wind (Barnstable, Massachusetts), South Fork Wind (Suffolk County, New York), New
England Wind (Barnstable, Massachusetts), Revolution Wind (North Kingstown, Rhode
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Island), or Sunrise Wind (Brookhaven, New York). In addition, a shared cable corridor
may not be technically feasible as cable collocation may conflict with industry
standards.

Offshore cable corridor
to avoid the Sakonnet
River by following a
western passage
around Aquidneck
Island

A commenter requested that BOEM consider an in-water routing that follows a western
passage to Brayton Point to the west of Aquidneck Island to avoid or minimize impacts
on complex benthic habitats in the Sakonnet River.

Offshore export cable routes to the west of Aquidneck Island in Narragansett Bay were
considered by SouthCoast Wind as part of its route selection process, which included a
route west of Conanicut Island (west passage) and a route east of Conanicut Island
(east passage). The Rhode Island CRMC expressed concerns with fisheries activities in
both the west and east passages, as well as conflicts with U.S. Navy restricted areas in
the east passage per 33 CFR 334.80, 334.81, 334.82). In addition, SouthCoast Wind
consulted with the Rhode Island CMRC and was advised that an ECC traversing the
western passage to Brayton Point would be unfavorable from a regulatory and
stakeholder standpoint.

Further, BOEM considered an alternative that would approve only the Falmouth POI
and remove the Brayton Point POIl. However, given the amount of electricity to be
generated, the Falmouth POI does not have the capacity to receive all power generated
from the proposed Project. At Falmouth specifically, the ISO-NE rules and reliability and
planning requirements, in effect, limit a single point of interconnection to no more than
1,200 MW. In response to this limitation, SouthCoast Wind secured interconnection
rights at Brayton Point to deliver the energy the Project would generate.

Onshore cable corridor
options to avoid the
Sakonnet River and
Mount Hope Bay by
following a primarily
overland route to
Brayton Point

Commenters requested that BOEM consider an alternative export cable route that
would follow an overland route to Brayton Point to avoid the Sakonnet River and
Mount Hope Bay. BOEM requested SouthCoast Wind assess the feasibility of an
onshore route that would avoid these waterbodies. SouthCoast Wind identified two
feasible overland routes that would avoid the Sakonnet River, and BOEM is carrying
these routes forward for detailed analysis as Alternatives C-1 and C-2.

BOEM and SouthCoast Wind determined there was not a feasible onshore route to
avoid Mount Hope Bay. Based on the Massachusetts Department of Transportation
(MassDOT) Utility Accommodation Policy on State Highway Right of Way (page 76,
Section 12; Mass DOT 2013), a high voltage electric power transmission line (greater
than 35kV) on bridge structures is generally not permitted except under extraordinary
circumstances, and then only after a detailed analysis of all other construction methods
or alternatives are determined not to be practicable. MassDOT reviewed a proposed
alternative to hang high-voltage power cables from the Braga and Veterans Memorial
bridges across the Taunton River and determined it was not feasible (MassDOT 2022).
The Braga and Veterans Memorial bridges are considered critical infrastructure, and
MassDOT considers it in its best interest to limit outside parties from accessing the
bridge structures based on security considerations. Furthermore, the presence of a
high-voltage power cable on the bridges may preclude MassDOT from performing
required maintenance activities on both bridges. In addition, SouthCoast Wind has
coordinated with the Rhode Island Department of Transportation about bridge use, and
it was determined that using a bridge to hang an electrical cable was unfeasible due to
various factors including liability, responsibility, and technical challenges. Therefore,
placing transmission lines on bridges to avoid Mount Hope Bay was determined not be
feasible and was eliminated from further consideration.

In addition, a non-bridge option to avoid Mount Hope Bay was evaluated using Taunton
River and Westport River submarine/HDD crossings to establish a route passing north
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Justification for Dismissal

Alternative Dismissed ‘

of the bay. However, this option was also deemed infeasible due to the lack of a
feasible landfall near Westport Harbor and Westport Point. Therefore, a primarily
overland crossing option north of Mount Hope Bay across the Taunton River was
determined to not be feasible and was eliminated from further consideration.

Offshore cable route
between Martha’s
Vineyard and Nomans
Land that would result
in an ECC to Brayton
Point that is
approximately 10 miles
shorter than the
proposed route

A commenter requested that BOEM consider alternative ECC routes from the lease area
to Brayton Point that would result in an overall shorter cable and suggested that a
route cutting between Martha’s Vineyard and Nomans Land before connecting with the
planned Brayton Point ECC route off the Elizabeth Islands would be a more direct and
shorter cable route.

The proposed SouthCoast Wind ECC to Brayton Point was determined to be the
shortest feasible route from the Lease Area to Brayton Point identified through
SouthCoast Wind'’s corridor selection process. An alternative route that cuts between
Martha's Vineyard and Nomans Land Island was not considered to be feasible due to
several technical challenges and risk factors, including shallow seabed bathymetry, high
seabed mobility, seabed properties that are expected to be rocky with significant
boulders, and the risk of encountering unexploded ordnance.

In addition, routing the ECC between Martha’s Vineyard and Nomans Island would
create impacts on submerged ancient landforms within the Vineyard Sound and
Moshup’s Bridge Traditional Cultural Property.

Falmouth offshore
cable route and landfall
to avoid eelgrass

NMFS requested that BOEM consider an alternative that would avoid potential eelgrass
meadows mapped along the shoreline at the Falmouth landfalls (refer to COP Appendix
K, Attachment 1; SouthCoast Wind 2024). BOEM reviewed potential route options that
would avoid eelgrass and also requested SouthCoast Wind explore feasible alternate
route options. BOEM identified one landing location that avoided eelgrass and that was
in reasonable proximity to the Project’s onshore facilities (Figure 2-11). This landfall
option was identified at the Menauhant Town Beach parking lot in East Falmouth,
approximately 2 miles east of the Proposed Action landfall sites. After landfall, this
route would follow Menauhant Road west, then north along Davisville Road to
Massachusetts State Highway 28, where it would turn west along the highway until
connecting back to the Proposed Action’s route at Worcester Court. BOEM received
input from MassDOT about the placement of the cable along roads in this area and they
stated that a large portion is currently under moratorium and final roadway restoration
may be extensive, there could be conflict with the Town of Falmouth projects, and
there could be conflicts with new gas and sewer lines. BOEM also contacted the Town
of Falmouth for input, and they were concerned about the cable landing at Menauhant
Road and routing through dense neighborhoods, stating they were not interested in
reviewing the alternative route because of these concerns.

Furthermore, SouthCoast Wind is proposing HDD at the Falmouth landfall sites under
the Proposed Action, which would generally avoid eelgrass because the cable would be
bored underneath the eelgrass and the HDD punchout location offshore is deeper than
the deepest eelgrass extent. The punchout locations are anticipated to be in water
depths of 16.4 feet to 26.3 feet. For these reasons, BOEM eliminated this alternative
from further consideration.
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2.3 Non-Routine Activities and Events

Non-routine activities and events could occur during construction and installation, O&M, or
decommissioning. Examples of such activities or events could include corrective maintenance activities;
collisions involving vessels or vessels and marine life; allisions (a vessel striking a stationary object)
involving vessels and WTGs or OSPs; cable displacement or damage by anchors or fishing gear; chemical
spills or releases; severe weather and other natural events; fires; structural failures; and terrorist
attacks. These activities or events are impossible to predict with certainty. This section provides a brief
assessment of each of these potential events or activities. Impacts resulting from the accidental release
of chemicals and debris from non-routine activities and events are described in Chapter 3, Affected
Environment and Environmental Consequences, as applicable.

e Repair or replacement activities: These activities could be required as a result of other
low-probability events, or as a result of unanticipated equipment wear or malfunctions. SouthCoast
Wind would stock spare parts and have sufficient workforce available to conduct corrective
maintenance activities, if required.

e Collisions and allisions: These could result in vessel damage, spills (described below) or injuries or
fatalities to wildlife (addressed in Chapter 3, Affected Environment and Environmental
Consequences). Collisions and allisions are anticipated to be unlikely based on the following factors:

o Adherence to Convention on the International Regulations for Preventing Collisions at Sea and
the Inland Navigation Rules.

o NOAA vessel speed restrictions.
o The proposed spacing of WTGs and OSPs.

o The inclusion of proposed Project components on NOAA navigation charts and in informational
notices and publications.

e Cable displacement or damage by vessel anchors or fishing gear: This could result in safety
concerns and economic damage to vessel operators and may require corrective action by
SouthCoast Wind such as the need for one or more cable splices to an export or interarray cable(s).
However, such incidents are unlikely to occur because the proposed Project’s features would be
indicated on navigational charts, and the cable would be buried at least 3.2 feet (1 meter) deep or
protected with rock berms, concrete mattresses, rock placement fronded mattresses, or half shells.

e Chemical spills or releases: For offshore activities, these include inadvertent releases from refueling
vessels, spills from routine maintenance activities, and any more significant spills as a result of
a catastrophic event. In the event of a spill, SouthCoast Wind and its contractors would follow the
procedures outlined in the Project OSRP, which defines spill prevention measures, as well as
provisions for communication, coordination, containment, removal, and mitigation of a spill. For
onshore activities, these may include inadvertent releases from debris, spills from refueling,
accidental release from construction equipment, and releases associated with horizontal directional
drilling. All onshore waste likely to cause environmental harm would be stored in designated,
secure, and bermed locations away from depressions and drainage lines that carry surface water
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until collected by the selected waste contractor. To minimize and control spills, spill kits would be
provided at all locations where hazardous materials are stored.

e Severe weather and natural events: Extratropical storms, including northeasters, are common in
the Lease Area from October to April. These storms bring high winds and heavy precipitation, which
can lead to severe flooding and storm surges. Hurricanes that travel along the coastline of the
eastern U.S. have the potential to affect the Lease Area, which may impose hydrodynamic load and
sediment scouring. Between 1982 and 2017, 20 historical storms identified as hurricanes crossed
the Lease Area (COP Volume 2, Table 4-10; SouthCoast Wind 2024). The return rate of hurricanes
may become more frequent than the historical record, and the future probability of a major
hurricane will likely be higher than the historical record of these events due to climate change. 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-years return interval event. An additional standard includes withstanding 3-second
gusts of a 500-years return interval event, which would correspond to Category 5 hurricane
windspeeds. If severe weather caused a spill or release, the actions outlined above 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 for construction activities.

e Seismic activity: The Lease Area is located in an area with low historical seismicity, and mapped
faults in the area are considered to be inactive. Fault rupture hazard is not anticipated to be
a hazard, and seismic hazards (e.g., liquefaction, strong ground shaking, lateral spreading) are not
deemed to present a hazard to cables in the export cable corridor (COP Section 3.4.8; SouthCoast
Wind 2024).

e Fires: Malfunction of WTGs or OSPs could potentially cause a fire. An Emergency Response Plan may
be prepared by the lessee to provide clear instructions regarding procedures during emergency
incident scenarios, which include fires. The impacts from fires would be similar to those assessed for
severe weather and natural events.

e  Structural failure: Failure of WTGs, met tower(s), or OSP(s) could result in safety concerns and
potentially release chemicals and gases (e.g., lubricating oils, sulfur hexafluoride (SFg), coolants, and
fuels), which are addressed Section 2.3, Non-Routine Activities and Events, under Chemical spills or
releases, and debris (e.g., fragments of human-made materials) into the marine and coastal
environment. Corrective actions may be required and could include recovery of marine and onshore
debris, salvage the damaged structure, use of explosives, and repair. These operations would likely
require unplanned mobilization and utilization of various vessels and equipment such as cranes and
possible damage to the seafloor from retrieval of fallen and sunken debris.

e Terrorist attacks: BOEM considers these unlikely, but impacts could vary depending on the
magnitude and extent of any such attacks. The actual impacts of this type of activity would be the
same as the outcomes listed above for severe weather and natural events. Therefore, terrorist
attacks are not analyzed further.
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2.4 Summary and Comparison of Impacts by Alternative

Table 2-4 provides a summary and comparison of the impacts under the No Action Alternative and each
action alternative assessed in Chapter 3, Affected Environment and Environmental Consequences. The
impacts described assume implementation of applicant-committed AMMs (Appendix G, Mitigation and
Monitoring, Table G-1), but do not include agency-proposed measures (Appendix G, Tables G-2 through
G-4). Under the No Action Alternative, any potential environmental and socioeconomic impacts,
including benefits, associated with the proposed Project would not occur; however, impacts could occur
from other ongoing and planned activities. Each Chapter 3 resource section provides definitions for
negligible, minor, moderate, and major impacts.
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Table 2-4. Summary and comparison of impacts among alternatives with no agency-proposed mitigation measures

Resource

Alternative A
No Action

Alternative B
Proposed Action

Alternative C
Fisheries Habitat Impact Minimization

Alternative D
Nantucket Shoals

(Preferred Alternative)

Alternative E
Foundation Structures

Alternative F
Muskeget Channel Cable
Modification

3.4.1 Air Quality

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor to
moderate adverse impacts on air
quality.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all other planned
activities (including other offshore
wind activities) would result in minor
to moderate adverse impacts due to
emissions of criteria pollutants,
volatile organic compounds,
hazardous air pollutants, and
greenhouse gases, mostly released
during construction and
decommissioning, and minor to
moderate beneficial impacts on
regional air quality after offshore wind
projects are operational.

Proposed Action: The Proposed Action

would have minor to moderate
adverse impacts attributable to air
pollutant, GHG emissions and
accidental releases. The Project may
lead to reduced emissions from fossil-
fueled power-generating facilities and
consequently minor to moderate
beneficial impacts on air quality and
climate.

Cumulative Impacts of the Proposed
Action: Overall impacts associated
with the Proposed Action when
combined with the impacts from
ongoing and planned activities
including other offshore wind
activities would result in minor to
moderate adverse impacts and minor
to moderate beneficial impacts.

Alternative C: Increased length of the

onshore export cable routes would
increase localized air quality impacts
compared to the Proposed Action,
with Alternative C-2 having the
greatest potential for onshore air
quality impacts followed by
Alternative C-1. However, the overall
impact level would be the same as for
the Proposed Action: minor to
moderate adverse and minor to
moderate beneficial.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: Alternative D could have
slightly lower emissions from offshore
construction and operation compared
to the Proposed Action due to the
installation of six fewer WTGs. Impact
magnitude would remain minor to
moderate adverse and minor to
moderate beneficial.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: Emissions from
construction of different foundation
types would not differ substantially
among Alternatives E-1, E-2, and E-3
and would be similar to the Proposed
Action. Impact magnitude would
remain minor adverse and minor
beneficial.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: Restricting the number
of Falmouth offshore export cables to
three may slightly reduce emissions
associated with cable-laying activity,
but the emissions would not differ
substantively from the Proposed
Action and would not change the
impact magnitude. Impact magnitude
would remain minor adverse and
minor beneficial.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.4.2 Water Quality

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse impacts on water quality.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in minor
adverse impacts because any
potential detectable impacts are not
anticipated to exceed water quality
standards.

Proposed Action: The Proposed Action
would result in minor adverse impacts
on water quality primarily due to
sediment resuspension, discharges,
and accidental releases. The impacts
are likely to be temporary or small in
proportion to the geographic analysis
area and the resource would recover
completely after decommissioning.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed
Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be minor
adverse primarily due to short-term,
localized effects from increased
turbidity and sedimentation.

Alternative C: Alternatives C-1 and C-2
would slightly reduce the potential for
offshore water quality impacts but
would slightly increase the potential
for onshore water quality impacts
from re-routing the Brayton Point
export cables onshore. Because the
cables would be installed largely
within existing road rights-of-way,
Alternative C would have the same
minor adverse impacts as the
Proposed Action.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: The reduced number of
structures under Alternative D may
slightly reduce localized water quality
impacts during construction and
operations, but the difference in
impacts compared to the Proposed
Action would not be materially
different and would result in minor
adverse impacts.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: The GBS foundations
proposed under Alternative E-3 would
require larger disturbance footprints
than the piled foundations and suction
bucket foundations under Alternatives
E-1 and E-2, but the total difference is
small and there would be no
meaningful change in impacts on
water quality and would result in
minor adverse impacts.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: The reduced number of
Falmouth offshore export cables may
slightly reduce localized water quality
impacts during construction. The
additional HVDC converter OSP would
increase the discharge of warm water,
but the difference in impacts
compared to the Proposed Action
would not be materially different and
would result in minor adverse
impacts.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.5.1 Bats

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse impacts on bats.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative

Proposed Action: The Proposed Action
would result in minor adverse impacts
on bats. Primary risks would be from
potential onshore removal of habitat
and operation of the offshore WTGs.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed

Alternative C: Alternative C would
have the same minor adverse impacts
as the Proposed Action. While the
longer onshore cable routes would
result in more habitat disturbance, the
overall affected area would still be
small.

Alternative D: Alternative D would
reduce the number of WTGs and noise
impacts compared to the Proposed
Action in the northern Lease Area but
would have similar overall minor
adverse impacts on bats.

Alternative E: The different foundation
types under Alternative E are not
expected to change the impacts on
bats compared to the Proposed
Action; the same minor adverse
impacts would occur.

Alternative F: Alternative F would
result in the same minor adverse
impacts on bats as the Proposed
Action.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
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Resource

Alternative A
No Action

Alternative B
Proposed Action

Alternative C
Fisheries Habitat Impact Minimization

Alternative D
Nantucket Shoals

(Preferred Alternative)

Alternative E
Foundation Structures

Alternative F
Muskeget Channel Cable
Modification

combined with all planned activities
(including other offshore wind
activities) would result in minor
adverse impacts on bats because bats
infrequently occur offshore where
offshore wind infrastructure would be
installed.

Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be minor
adverse primarily through the
permanent onshore habitat loss.

Cumulative Impacts of Alternative C:

Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.5.2 Benthic

No Action Alternative: Continuation of

Proposed Action: The Proposed Action

Alternative C: Alternative C would

Alternative D: Alternative D would

Alternative E: Alternative E-1 would

Alternative F: Alternative F, which

existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse impacts on birds.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate
adverse impacts due to increased
collision risk from offshore structures
and minor beneficial impacts from
increased foraging opportunities.

would result in minor adverse impacts
on birds associated with habitat loss
and collision-induced mortality from
rotating WTGs. Minor beneficial
impacts would occur from increased
foraging opportunities for marine
birds.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed
Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be moderate
adverse and minor beneficial.

have the same minor adverse and
minor beneficial impacts as the
Proposed Action. While the longer
onshore cable routes would result in
more habitat disturbance, the overall
affected area would still be small.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

remove six WTGs nearest to
Nantucket Shoals, which may lessen
impacts on collision- and
displacement-sensitive avian species
that frequent this area. The same
minor adverse and minor beneficial
impacts on birds are anticipated.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

increase foraging opportunities and
foundations that require no pile
driving would reduce underwater
noise, but these differences would be
small and the same minor adverse
and minor beneficial impacts on birds
are anticipated.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Resources existing environmental trends and would result in moderate adverse reduce the length of the Brayton Point | install six fewer WTGs than the result in similar impacts as the would reduce the number of Falmouth
activities under the No Action impacts from habitat disturbance; offshore export cable route, thereby Proposed Action, which would reduce | Proposed Action from installing only offshore export cables from five to
Alternative would result in moderate | permanent habitat conversion; and reducing total seabed disturbance and | total long-term seabed disturbance piled foundations. Alternatives E-2 and | three, would reduce seafloor and
adverse impacts on benthic resources. | behavioral changes, injury, and associated benthic habitat and benthic habitat impacts. Impacts | E-3 would avoid pile-driving noise benthic habitat disturbance compared
Cumulative Impacts of the No Action mortality of benthic fauna. Moderate | disturbance, with Alternative C-2 would remain moderate adverse and | impacts from installing GBS and to the Proposed Action. The additional
Alternative: The No Action Alternative | beneficial impacts would result from | having the greatest reduction followed | moderate beneficial. suction-bucket foundations but would | HVDC converter OSP would result in
combined with all planned activities new hard surfaces that could provide | by Alternative C-1. Impacts would Cumulative Impacts of Alternative D: | result in increased habitat conversion | increased potential for entrainment of
(including other offshore wind new benthic habitat. remain moderate adverse and Impacts of Alternative D when from larger foundations. Impacts eggs and larval life stages, as well as
activities) would result in moderate Cumulative Impacts of the Proposed | moderate beneficial. combined with impacts from ongoing | would remain moderate adverse and | increased thermal impacts due to
adverse impacts from habitat Action: Impacts of the Proposed Cumulative Impacts of Alternative C: and planned activities including other | moderate beneficial. heated discharge effluent; however,
degradation and conversion and Action when combined with the Impacts of Alternative C when offshore wind activities would be the | Cumulative Impacts of Alternative E: as a whole the difference in impacts
moderate beneficial impacts from impacts from ongoing and planned combined with impacts from ongoing | same as the Proposed Action. Impacts of Alternative E when compared to the Proposed Action
offshore wind structures that provide | activities including other offshore and planned activities including other combined with impacts from ongoing | would not be materially different and
new habitat for benthic species. wind activities would be moderate offshore wind activities would be the and planned activities including other | would remain moderate adverse and

adverse and moderate beneficial. same as the Proposed Action. offshore wind activities would be the | moderate beneficial.
same as the Proposed Action. Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.
3.5.3 Birds No Action Alternative: Continuation of | Proposed Action: The Proposed Action | Alternative C: Alternative C would Alternative D: Alternative D would Alternative E: Larger foundations may | Alternative F: Alternative F would

reduce cable-laying activity, which
could slightly lessen impacts on birds,
but the same minor adverse and
minor beneficial impacts on birds
would occur.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.5.4 Coastal Habitat
and Fauna

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in moderate

Proposed Action: The Proposed Action
would result in moderate adverse
impacts because most potential
effects associated with habitat

Alternative C: Alternative C would
result in slightly greater impacts on
coastal habitats than the Proposed
Action from longer onshore cable

Alternative D: Because Alternative D
would involve modifications only to
offshore components, impacts on
coastal habitat and fauna would be

Alternative E: Because Alternative E
would involve modifications only to
offshore components, impacts on

coastal habitat and fauna would be

Alternative F: Because Alternative F
would involve modifications only to
offshore components, impacts on

coastal habitat and fauna would be
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Resource

Alternative A
No Action

Alternative B
Proposed Action

Alternative C
Fisheries Habitat Impact Minimization

Alternative D
Nantucket Shoals

(Preferred Alternative)

Alternative E
Foundation Structures

Alternative F
Muskeget Channel Cable
Modification

adverse impacts on coastal habitat
and fauna.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate
adverse impacts due to onshore
coastal construction and climate
change.

disturbance would be localized, short-

term, and can be minimized with best
management practices.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed
Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be moderate
adverse.

routes, with Alternative C-2 having the

greatest impact followed by
Alternative C-1. The overall impact
level would be the same as the
Proposed Action: moderate adverse.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

the same as the Proposed Action:
moderate adverse.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

the same as the Proposed Action:
moderate adverse.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

the same as the Proposed Action:
moderate adverse.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.5.5 Finfish,
Invertebrates, and
Essential Fish

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action

Proposed Action: The Proposed Action
would result in moderate adverse and
minor beneficial impacts on finfish,

Alternative C: Avoiding cable
installation in the Sakonnet River
would reduce impacts on EFH and

Alternative D: Removal of six WTGs
may slightly reduce impacts but would
not likely result in a meaningful

Alternative E: Alternative E-1 would
result in similar impacts as the
Proposed Action from all piled

Alternative F: The reduced number of
Falmouth offshore export cables
would reduce seafloor and benthic

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in moderate
adverse impacts on pinnipeds,
odontocetes, and mysticetes (except
for NARW) and major adverse impacts
on NARW and could include minor
beneficial impacts on odontocetes
and pinnipeds.

mysticetes (including NARW),
odontocetes, and pinnipeds.

Proposed Action: The Proposed Action
would result in moderate adverse
impacts on pinnipeds, odontocetes,
and mysticetes (except for NARW) and
major adverse impacts on NARW and
could include minor beneficial impacts
on odontocetes and pinnipeds.
Adverse impacts are expected to
result mainly from underwater noise
(e.g., impact pile driving). Beneficial

mysticetes (including NARW),
odontocetes, and pinnipeds.

Alternative C: Routing the Brayton
Point export cable onshore may
slightly reduce impacts on marine
mammals occurring in the Sakonnet
River. However, because the presence
of most marine mammals in the
Sakonnet River is uncommon, and
cable installation impacts outside of
the river would still occur, BOEM

mysticetes (including NARW),
odontocetes, and pinnipeds.
Alternative D: The removal of six
WTGs may lessen the impacts on
marine mammals by providing more
area of open ocean nearest to
Nantucket Shoals, which provides
important foraging habitat for marine
mammals. Impacts from noise, EMF,
and vessel traffic would also be
reduced. However, because
Alternative D only represents a

mysticetes (including NARW),
odontocetes, and pinnipeds.
Alternative E: Alternative E-1 would
result in similar impacts as the
Proposed Action from all piled
foundations. Alternatives E-2 and E-3
would avoid piled foundations,
reducing underwater noise impacts
and resulting in greater artificial reef
effects from larger foundations. The

Habitat Alternative would result in moderate | invertebrates, and essential fish HAPC for juvenile Atlantic cod from change in impacts associated with foundations. Alternatives E-2 and E-3 | habitat disturbance compared to the
adverse impacts on finfish, habitat, primarily due to the cable laying activity and long-term construction (primarily pile-driving would avoid underwater noise Proposed Action. Because cable
invertebrates, and EFH. disturbance of seafloor during cable O&M impacts from presence of cable | noise) or the presence of structures. impacts. Larger foundations under installation would still occur in the
Cumulative Impacts of the No Action emplacement and the presence of protection. While impacts would be Impact levels would be the same as Alternatives E-2 and E-3 would cause | same corridor, the same overall
Alternative: The No Action Alternative | structures. reduced in the Sakonnet River, overall | the Proposed Action: moderate more habitat conversion but also impacts are expected. The additional
combined with all planned activities Cumulative Impacts of the Proposed impact levels would be the same as adverse and minor beneficial. greater beneficial artificial reef effects. | HVDC converter OSP would increase
(including other offshore wind Action: Impacts of the Proposed the Proposed Action: moderate Cumulative Impacts of Alternative D: Overall impacts would be the same as | the potential for entrainment of fish
activities) would result in moderate | Action when combined with the adverse and minor beneficial. Impacts of Alternative D when the Proposed Action: moderate larvae at cooling water intakes and
adverse impacts primarily through impacts from ongoing and planned Cumulative Impacts of Alternative C: | combined with impacts from ongoing | adverse and minor beneficial. thermal plume discharge impacts.
cable emplacement and maintenance, | activities including other offshore Impacts of Alternative C when and planned activities including other | Cumulative Impacts of Alternative E: Overall impacts would remain
noise, presence of structures, wind activities would be moderate combined with impacts from ongoing | offshore wind activities would be the | Impacts of Alternative E when moderate adverse and minor
regulated fishing efforts, and climate | adverse. and planned activities including other | same as the Proposed Action. combined with impacts from ongoing | beneficial.
change. offshore wind activities would be the and planned activities including other | Cumulative Impacts of Alternative F:

same as the Proposed Action. offshore wind activities would be the | Impacts of Alternative F when
same as the Proposed Action. combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the

same as the Proposed Action.

3.5.6 Marine Direct and Indirect Impacts (without Direct and Indirect Impacts (without Direct and Indirect Impacts (without Direct and Indirect Impacts (without Direct and Indirect Impacts (without Direct and Indirect Impacts (without

Mammals baseline):* None baseline): Moderate adverse for baseline): Moderate adverse for baseline): Moderate adverse for baseline): Moderate adverse for baseline): Moderate adverse for

mysticetes (including NARW),
odontocetes, and pinnipeds.
Alternative F: The reduced number of
Falmouth offshore export cables
would reduce seafloor disturbance
and vessel activity compared to the
Proposed Action. Because cable
installation would still occur, the
overall impact level would be the
same as the Proposed Action.

4 Incremental impacts (i.e., alternative impacts without the baseline) were included at NMFS’ request in order to support determinations under the MMPA.
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Fisheries Habitat Impact Minimization

Alternative D
Nantucket Shoals

(Preferred Alternative)

Alternative E
Foundation Structures

Alternative F
Muskeget Channel Cable
Modification

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate
adverse impacts on mysticetes,
odontocetes, and pinnipeds, with the
exception of the NARW, on which
impacts could be major adverse.
Impacts would primarily result from
underwater noise, entanglement, and
seabed disturbance associated with
offshore wind activities and could
include minor beneficial impacts for
odontocetes and pinnipeds.

impacts are expected to result from

the presence of structures.

Cumulative Impacts of the Proposed
Action: The Proposed Action when
combined with the impacts from
ongoing and planned activities
including other offshore wind
activities would result in moderate
adverse impacts on mysticetes,
odontocetes, and pinnipeds, with the
exception of the NARW, on which
impacts could be major adverse.

anticipates impacts would be the
same as the Proposed Action.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

reduction of six WTGs, impact levels
would be the same as the Proposed
Action.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

overall impact level would be the
same as the Proposed Action.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.5.7 Sea Turtles

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse impacts on sea turtles.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in minor
adverse impacts primarily related to
the presence of structures and pile-
driving noise.

Proposed Action: The Proposed Action
would result in minor adverse impacts
on sea turtles from habitat
disturbance, noise impacts, water
quality degradation, vessel strikes, and
potential discharges/spills and trash.
Minor beneficial impacts would result
from the reef effect created by the
presence of structures.

Cumulative Impacts of the Proposed
Action: The Proposed Action when
combined with the impacts from
ongoing and planned activities
including other offshore wind
activities would be minor adverse.

Alternative C: Alternative C would
lessen impacts on sea turtles in the
Sakonnet River by routing the cable
onshore. However, sea turtle presence
in the Sakonnet River is uncommon
and cable emplacement impacts along
the rest of the Brayton Point corridor
would still occur. Impacts would
remain minor adverse with minor
beneficial impacts.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: Installation of six fewer
WTGs would reduce impacts from
noise, vessel traffic, and anchoring
when compared to the Proposed
Action. However, since the number of
WTGs to be removed would be small
relative to the total number of WTGs,
the same minor adverse with minor
beneficial impacts are expected.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: Alternative E-1 would
result in similar impacts as the
Proposed Action from all piled
foundations. Alternatives E-2 and E-3
would avoid piled foundations,
reducing underwater noise impacts
and resulting in greater artificial reef
effects from larger foundations. The
overall impact level would be the
same as the Proposed Action: minor
adverse with minor beneficial
impacts.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: The reduced number of
Falmouth offshore export cables
would reduce seafloor disturbance
compared to the Proposed Action.
Because cable installation would still
occur in the same corridor, the same
minor adverse with minor beneficial
impacts are expected.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.5.8 Wetlands

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in moderate
adverse impacts on wetlands.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate
adverse impacts on wetlands,
primarily because of land disturbance
and in consideration of regulatory
requirements for avoiding, minimizing,
and mitigating impacts on wetlands.

Proposed Action: The Proposed Action
would result in moderate adverse
impacts on wetlands through short-
term or permanent disturbance from
activities within or adjacent to these
resources and in consideration of
avoidance, minimization, and
mitigation measures for wetlands
required under federal and state
statutes.

Cumulative Impacts of the Proposed
Action: The Proposed Action when
combined with the impacts from
ongoing and planned activities

Alternative C: Alternative C would
result in slightly greater impacts on
wetlands than the Proposed Action
from longer onshore cable routes,
with Alternative C-2 having the
greatest impacts followed by
Alternative C-1. The overall impact
level would be the same as for the
Proposed Action: moderate adverse.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: The impacts associated
with the Proposed Action would not
change under Alternative D because
the alternative only differs in offshore
components, and offshore
components would not contribute to
impacts on wetlands; the same
moderate adverse impacts on
wetlands are anticipated.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: The impacts associated
with the Proposed Action would not
change under Alternative E because
the alternative only differs in offshore
components, and offshore
components would not contribute to
impacts on wetlands; the same
moderate adverse impacts on
wetlands are anticipated.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: The impacts associated
with the Proposed Action would not
change under Alternative F because
the alternative only differs in offshore
components, and offshore
components would not contribute to
impacts on wetlands; the same
moderate adverse impacts on
wetlands are anticipated.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.
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including other offshore wind
activities would be moderate adverse.

3.6.1 Commercial
Fisheries and For-
Hire Recreational
Fishing

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in moderate
to major adverse impacts on
commercial fisheries and for-hire
recreational fishing.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate to
major adverse impacts because some
commercial fisheries would
experience substantial long-term
disruptions. Presence of structures
would cause minor to moderate
adverse impacts on for-hire
recreational fishing and could include
moderate beneficial impacts.

Proposed Action: The Proposed Action
would have moderate to major
adverse impacts depending on the
fishery and fishing operation. Some
fishing operations could experience
long-term, major disruptions.
However, it is estimated that most
vessels would only have to adjust
somewhat to account for disruptions
due to impacts.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed
Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be major
adverse.

Alternative C: Routing the Brayton
Point offshore export cable onshore to
avoid the Sakonnet River could result
in slight reductions in impacts on
fishers that use the Sakonnet River but
the difference in impact would be
slight and the same overall moderate
to major adverse impacts would
result.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: By removing six WTGs,
Alternative D would provide more
area in the northern portion of the
Lease Area for commercial fishing
vessels to operate without potential
impacts from structures, slightly
reducing the potential for gear
entanglement and allisions. The same
moderate to major adverse impacts
would result.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: Alternative E-1 would
have similar impacts as the Proposed
Action. The larger foundations under
Alternatives E-2 and E-3 would
increase the potential for gear
entanglement and loss. Conversely,
the larger foundations would increase
beneficial artificial reef effects. The
same moderate to major adverse
impacts would result.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: Installation of fewer
cables would require less hard cable
protection, reducing the potential for
gear entanglement and loss but any
difference in impacts would be small.
The same moderate to major adverse
impacts would result.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.6.2 Cultural
Resources

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in moderate

adverse impacts on cultural resources.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in major
adverse impacts on cultural resources
due to disturbance, damage,
disruption, and destruction of
individual cultural resources.

Proposed Action: The Proposed Action
would have major adverse impacts on
cultural resources. BOEM anticipates
that NHPA requirements to identify
historic properties and resolve adverse
effects would reduce the significance
of potential impacts on some historic
properties but mitigation of both
physical and visual adverse effects on
historic properties would still be
needed under the Proposed Action.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed
Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be minor to
major.

Alternative C: Alternative C-1 or C-2
cable routes could introduce adverse
impacts on a larger number of
individual cultural resources as
compared to the Proposed Action.
However, Alternatives C-1 and C-2
routes are predominantly along public
road ROWs and may not contribute
additional impacts in these previously
disturbed areas. The same major
adverse impacts would result.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternative D: Eliminating six WTGs is
not anticipated to result in a reduction
of impacts on marine cultural
resources and would only slightly
reduce the visibility of the Project on
historic aboveground resources. The
same major adverse impacts would
result.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternative E: Alternative E-3 would
result in the greatest potential for
impacts on marine cultural resources
because of the larger foundation size,
followed by Alternatives E-2 and E-1.
Overall, the anticipated range of
impact severity on individual marine
cultural resources under Alternatives
E-1, E-2, and E-3 would be the same as
the Proposed Action and the overall
impact would remain major adverse.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternative F: Reducing the number of
installed cables would reduce the
overall area subject to seabed
disturbance, thereby reducing adverse
impacts on marine cultural resources
including the Nantucket Sound TCP.
However, most cultural resources are
located in other areas unaffected by
this alternative; therefore, the same
major adverse impacts would result.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

3.6.3 Demographics,
Employment, and
Economics

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse and minor beneficial impacts
on demographics, employment, and
economics.

Proposed Action: The Proposed Action
would have minor adverse and minor
beneficial impacts on demographics,
employment, and economics. Adverse
impacts include temporary and
permanent disruptions to commercial
fishing and recreational business
operations. Beneficial impacts include

Alternative C: Installation of longer
onshore cable routes under
Alternative C would result in increased
traffic delays, disruptions to business
and residential access, and related
construction impacts. Alternative C-2
would result in the greatest impact
followed by Alternative C-1; however,

Alternative D: Alternative D would
install six fewer WTGs, which would
result in a shorter duration of noise
impacts and less vessel traffic.
However, the Project would generate
less energy and would result in slightly
lower beneficial impacts associated
with delivering a reliable supply of

Alternative E: Alternative E, which
would involve installing a range of
foundation types, would not have
measurable impacts on demographics,
employment, and economics that are
materially different from the impacts
of the Proposed Action. The overall
impact levels would be the same as for

Alternative F: Alternative F, which
would involve reducing the number of
Falmouth offshore export cables from
five to three, would not have
measurable impacts on demographics,
employment, and economics that are
materially different from the impacts
of the Proposed Action. The overall
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Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in minor
impacts, primarily associated with
impacts on commercial fishing and
other marine businesses from offshore
wind development. Moderate
beneficial impacts would result from
increased jobs, tax revenues,
improved ports, and marine industry
diversification.

job creation, workforce development,

and income and tax revenue.

Cumulative Impacts of the Proposed
Action: Impacts of the Proposed
Action when combined with the
impacts from ongoing and planned
activities including other offshore
wind activities would be minor
adverse and moderate beneficial
impacts.

the overall impact magnitude would

be the same: minor adverse and
minor beneficial.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

energy. The overall impact levels
would be the same as for the
proposed action: minor adverse and
minor beneficial.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

the Proposed Action: minor adverse
and minor beneficial.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

impact levels would be the same as for
the Proposed Action: minor adverse
and minor beneficial.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.6.4 Environmental
Justice

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse impacts on environmental
justice.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in minor
adverse impacts due to gentrification
and potential loss of income for low-
income and minority workers; and
minor beneficial impacts related to
employment in the offshore wind
industry and displaced fossil fuel
emissions after offshore wind projects
are operational.

Proposed Action: The Proposed Action
would have minor adverse impacts
attributable to air emissions, noise at
ports, onshore construction, and
impacts on marine businesses. The
Proposed Action may have
disproportionally high major adverse
impacts on Tribal Nations due to
potential impacts on ancient,
submerged landforms. The Proposed
Action would also have minor
beneficial impacts from displacement
of fossil fuel energy generation and
employment opportunities.

Cumulative Impacts of the Proposed
Action: Overall impacts associated
with the Proposed Action when
combined with the impacts from
ongoing and planned activities
including other offshore wind

activities would be moderate adverse.

Alternative C: Increased length of the
Brayton Point onshore export cable
route would result in construction-
related increases in air emissions,
traffic, and noise. However, the
location of the Alternative C onshore
cables would not occur in areas with
environmental justice populations.
Impacts from Alternative C would be
the same as the Proposed Action:
major adverse and minor beneficial.
Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: Alternative D would
install six fewer WTGs than the
Proposed Action, which would slightly
reduce the impacts of vessel activity in
ports and offshore structures on
fishing. The impact magnitude of
Alternative D would remain major
adverse and minor beneficial.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: Under Alternative E-1,
use of all piled foundations would
result in similar impacts as the
Proposed Action. Under Alternatives
E-2 and E-3, use of foundations that
avoid pile driving would slightly reduce
impacts on businesses in
environmental justice communities
that rely on fishing or tourism by
reducing noise associated with
foundation installation. Impact
magnitude would remain major
adverse and minor beneficial.
Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: Reducing the number of
Falmouth offshore export cables from
five to three would not meaningfully
change the impacts on environmental
justice from the Proposed Action.
Impact magnitude would remain
major adverse and minor beneficial.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.6.5 Land Use and
Coastal
Infrastructure

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
adverse and minor beneficial impacts
on land use and coastal infrastructure.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in minor
adverse impacts from land
disturbance and accidental releases
during onshore construction, as well

Proposed Action: The Proposed Action
would have minor adverse impacts
resulting from port utilization,
accidental spills, and land disturbance
and construction impacts, and
moderate adverse impacts associated
with the need for zoning relief for the
Falmouth landfalls and substation
sites. The Proposed Action would also
have minor beneficial impacts by
supporting designated uses and
infrastructure improvements at ports.
Cumulative Impacts of the Proposed
Action: Overall, impacts from ongoing

Alternative C: Alternative C would
increase the length of the Brayton
Point onshore cable route, resulting in
increased impacts from land
disturbance, traffic, and noise
compared to the Proposed Action,
with Alternative C-2 resulting in the
most impacts. The overall impact
magnitudes would be the same as the
Proposed Action: moderate adverse
and minor beneficial impacts.
Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing

Alternative D: The impacts associated
with the Proposed Action would not
change under Alternative D because
the alternative only differs in offshore
components, and the offshore
components would not substantively
contribute to impacts on land use and
coastal infrastructure; the same
moderate adverse and minor
beneficial impacts are anticipated.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other

Alternative E: The impacts associated
with the Proposed Action would not
change under Alternative E because
the alternative only differs in offshore
components, and the offshore
components would not substantively
contribute to impacts on land use and
coastal infrastructure; the same
moderate adverse and minor
beneficial impacts are anticipated.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other

Alternative F: The impacts associated
with the Proposed Action would not
change under Alternative F because
the alternative only differs in offshore
components, and the offshore
components would not substantively
contribute to impacts on land use and
coastal infrastructure; the same
moderate adverse and minor
beneficial impacts are anticipated.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
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as from the views of offshore
structures that could affect the use
and value of onshore properties;
minor beneficial impacts would result
from productive use of ports and
related infrastructure for offshore
wind activity.

and planned activities including other

offshore wind activities would result in
moderate adverse impacts and minor
beneficial impacts.

and planned activities including other

offshore wind activities would be the
same as the Proposed Action.

offshore wind activities would be the
same as the Proposed Action.

offshore wind activities would be the
same as the Proposed Action.

offshore wind activities would be the
same as the Proposed Action.

3.6.6 Navigation and
Vessel Traffic

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in moderate
adverse impacts on navigation and
vessel traffic.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate
adverse impacts primarily due to the
presence of offshore wind structures,
which would increase the risk of
collisions, allisions, and accidental
releases.

Proposed Action: The Proposed Action
would result in moderate adverse
impacts associated with changes in
navigation routes, delays in ports, and
degraded communication and radar
signals. Some commercial fishing,
recreational, and other vessels would
avoid the Wind Farm Area altogether.

Cumulative Impacts of the Proposed
Action: Overall, impacts from ongoing
and planned activities including other
offshore wind activities would result in
moderate adverse impacts.

Alternative C: Routing the Brayton
Point offshore export cable onshore
would slightly reduce the impacts on
navigation and vessel traffic from
fewer miles of offshore cable
installation in the Sakonnet River,
which would reduce the potential for
collisions with slow-moving cable-
laying vessels. Alternative C-2 would
cross the Fall River Harbor Federal
Navigation Channel three times,
contributing to an increased potential
for short- and long-term impacts.
However, overall impact levels under
Alternative C-1 and C-2 would be the
same as the Proposed Action:
moderate adverse.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: Installation of six fewer
WTGs under Alternative D would
incrementally decrease impacts on
vessel traffic compared to the
Proposed Action by providing
additional space closer to Nantucket
Shoals and coastal areas, which are
more frequently used by fishing and
recreational vessels but would not
change the overall impact magnitude
of moderate adverse.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: Alternative E, which
would involve installing a range of
foundation types, may slightly change
the duration of foundation
construction and the number of
vessels, but any differences would be
small and last only for the duration of
construction. The overall impact levels
would be the same as for the
Proposed Action: moderate adverse.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: Reducing the number of
Falmouth offshore export cables from
five to three would result in a slight
reduction in cable-laying vessel
construction activity but overall
impacts would be similar to those of
the Proposed Action and the same
moderate adverse impact level would
result.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.6.7 Other Uses
(Marine Minerals,
Military Use,
Aviation, Scientific
Research, Surveys,
and Search and
Rescue)

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in negligible
impacts for marine mineral extraction,
military and national security uses,
aviation and air traffic, cables and
pipelines, and radar systems,
moderate for SAR operations; and
major for scientific research and
surveys.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in negligible
impacts for marine mineral extraction;
minor impacts for aviation and air

Proposed Action: The Proposed Action
would result in negligible impacts for
marine mineral extraction and cables
and pipelines; minor impacts for
aviation and air traffic, radar systems,
and most military and national
security uses; moderate for SAR
operations; and major impacts for
scientific research and surveys.

Cumulative Impacts of the Proposed
Action: The Proposed Action when
combined with the impacts from
ongoing and planned activities
including other offshore wind
activities would be negligible for
marine mineral extraction and cables
and pipelines; minor for aviation and
air traffic, radar systems, and most

Alternative C: Alternative C rerouting
of export cables onshore would
reduce localized impacts on cables and
pipelines; however, overall impacts
would remain the same as described
under the Proposed Action: negligible
impacts for marine mineral extraction
and cables and pipelines; minor
impacts for aviation and air traffic,
radar systems, and most military and
national security uses; moderate for
SAR operations; and major impacts for
scientific research and surveys.
Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other

Alternative D: Alternative D could
decrease impacts on radar systems on
Nantucket Island by removing six
WTGs closest to shore. While this
would reduce line-of-sight impacts of
the three radar systems on Nantucket
Island, localized, long-term impacts on
the other radar systems in the
geographic analysis area are still
anticipated, and overall impacts would
remain the same as described under
the Proposed Action: negligible
impacts for marine mineral extraction
and cables and pipelines; minor
impacts for aviation and air traffic,
radar systems, and most military and
national security uses; moderate for

Alternative E: The suction bucket and
GBS foundations proposed under
Alternatives E-2 and E-3 would have a
larger seabed footprint and would
exclude more area from future
submarine and cable pipeline
placement as compared to the piled
foundations proposed under
Alternative E-1. However, because
future cables and pipelines would
have the option to route around the
foundations, impacts on cables and
pipelines would remain the same as
described under the Proposed Action:
negligible impacts for marine mineral
extraction and cables and pipelines;
minor impacts for aviation and air
traffic, radar systems, most military

Alternative F: Reducing the number of
Falmouth offshore export cables to
three would not meaningfully change
the impacts on cables and pipelines
because crossings would still be
required at this, and other locations
within the geographic analysis area.
Impacts would remain the same as
described under the Proposed Action:
negligible impacts for marine mineral
extraction and cables and pipelines;
minor impacts for aviation and air
traffic, radar systems, and most
military and national security uses;
moderate for SAR operations; and
major impacts for scientific research
and surveys.

Alternatives
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Resource

Alternative A
No Action

Alternative B
Proposed Action

Alternative C
Fisheries Habitat Impact Minimization

Alternative D
Nantucket Shoals

(Preferred Alternative)

Alternative E
Foundation Structures

Alternative F
Muskeget Channel Cable
Modification

traffic, and cables and pipelines;
moderate for radar systems due to
WTG interference; minor for military
and national security uses, except for
USCG SAR operations, which would
have moderate adverse impacts; and
major for scientific research and
surveys.

military and national security uses;

moderate for SAR operations;, and
major for NOAA'’s scientific research
and surveys.

offshore wind activities would be the

same as the Proposed Action.

SAR operations; and major impacts for
scientific research and surveys.
Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

and national security uses; moderate
for SAR operations; and major impacts
for scientific research and surveys.
Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.6.8 Recreation and
Tourism

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in minor
impacts on recreation and tourism.
Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in moderate
adverse impacts from increased noise,
vessel traffic, and offshore structures.
Minor beneficial impacts would result
from offshore structures that provide
opportunities for sightseeing and
fishing.

Proposed Action: The Proposed Action
would result in minor impacts
associated with noise, anchored
vessels, hindrances on recreational
vessel navigation, and visual impacts
from the presence of offshore wind
structures. Minor beneficial impacts
would result from the reef effect and
sightseeing attraction of offshore wind
energy structures.

Cumulative Impacts of the Proposed
Action: Overall, impacts from ongoing
and planned activities including other
offshore wind activities would result in
moderate adverse impacts and minor
beneficial impacts.

Alternative C: Alternative C would
increase the length of the Brayton
Point onshore cable route, resulting in
increased impacts from traffic, noise,
and temporary emissions that degrade
the recreational experience, with
Alternative C-2 resulting in the most
impacts. The overall impact
magnitudes would be the same as the
Proposed Action: minor and minor
beneficial impacts.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative D: Installation of six fewer
WTGs under Alternative D would
result in a negligible reduction of
impacts on visual resources. Gear
entanglements and loss, as well as
allisions, and recreational fishing may
slightly decrease due to fewer
structures but the overall impact
magnitude is the same as the
Proposed Action: minor and minor
beneficial impacts.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative E: Alternative E, which
would involve installing a range of
foundation types, would not have
measurable impacts on recreation and
tourism that are materially different
from the impacts of the Proposed
Action. Impacts would be minor and
minor beneficial.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

Alternative F: Alternative F, which
would reduce the maximum number
of Falmouth offshore export cables
from five to three, would not have
measurable impacts on recreation and
tourism that are materially different
from the impacts of the Proposed
Action. Impacts would be minor and
minor beneficial.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be the
same as the Proposed Action.

3.6.9 Scenic and
Visual Resources

No Action Alternative: Continuation of
existing environmental trends and
activities under the No Action
Alternative would result in major
adverse impacts on recreation and
tourism.

Cumulative Impacts of the No Action
Alternative: The No Action Alternative
combined with all planned activities
(including other offshore wind
activities) would result in major
adverse impacts on seascape and
landscape resources and major
impacts on open ocean due to
addition of new structures, nighttime
lighting, onshore construction, and
increased vessel traffic.

Proposed Action: Effects of offshore
Project elements on high- and
moderate-sensitivity seascape
character units, open ocean character
units, and landscape character units
would be major adverse. Onshore
facilities would result in minor
adverse impacts on scenic and visual
resources.

Cumulative Impacts of the Proposed
Action: Overall, impacts from ongoing
and planned activities including other
offshore wind activities would result in
major adverse impacts.

Alternative C: Installation of longer
onshore export cables and
infrastructure would result in slightly
greater localized, temporary visual
impacts near construction sites than
the Proposed Action. However, the
overall impact on visual and scenic
resources would be approximately the
same as the Proposed Action: major
adverse.

Cumulative Impacts of Alternative C:
Impacts of Alternative C when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternative D: Eliminating six WTGs
may result in a slight reduction in
visual impacts, but the number of
structures removed would be small
and it is unlikely these changes would
be noticeable to the casual viewer.
Therefore, impacts from Alternative D
are anticipated to be approximately
the same as the Proposed Action:
major adverse.

Cumulative Impacts of Alternative D:
Impacts of Alternative D when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternative E: Installation of different
foundation types under Alternatives E-
1, E-2, and E-3 would not change the
most prominent visible aspects of
WTGs and OSPs and, therefore, would
have no meaningful difference in
impacts on seascape, open ocean, and
landscape character units and viewer
experience compared to the Proposed
Action and would result in major
adverse impacts.

Cumulative Impacts of Alternative E:
Impacts of Alternative E when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternative F: The reduction in the
number of cables installed along the
Falmouth offshore export cable route
under Alternative F may reduce the
number of vessel trips required to
install the cables, but this slight
reduction in vessel activity would have
no meaningful difference in impacts
compared to the Proposed Action and
would result in major adverse
impacts.

Cumulative Impacts of Alternative F:
Impacts of Alternative F when
combined with impacts from ongoing
and planned activities including other
offshore wind activities would be
major adverse.

Alternatives
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Consequences



This chapter thus addresses the affected environment, also known as the existing baseline, for each
resource area and the potential environmental consequences to those resources from implementation
of the alternatives described in Chapter 2, Alternatives. The direct and indirect impacts of the
alternatives are analyzed excluding consideration of the existing baseline and ongoing activities, and
also including consideration of the existing baseline and ongoing activities. In addition, this section
addresses the impact of the alternatives when combined with other past, present, or reasonably
foreseeable planned activities, i.e. cumulative impacts, using the methodology and assumptions
outlined in Chapter 1, Introduction, and Appendix D, Planned Activities Scenario. Appendix D 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 Section 1502.21 of the CEQ regulations implementing NEPA, BOEM identified
information that was incomplete or unavailable for the evaluation of reasonably foreseeable impacts
analyzed in this chapter. The identification and assessment of incomplete or unavailable information is
presented in Appendix E, Analysis of Incomplete and Unavailable Information.

The No Action Alternative is first analyzed to predict the impacts of the baseline (as described in Section
1.6.1), the status quo. A subsequent analysis is conducted to assess the cumulative impacts on baseline
conditions as future planned activities 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 action alternatives when added to the baseline condition of resources (as described
in Section 1.6.1) and to evaluate cumulative impacts by analyzing the incremental impacts of the action
alternatives when added to both the baseline (as described in Section 1.6.1) and the impacts of future
planned activities (as described in Section 1.6.2).

3.1 Impact-Producing Factors

BOEM completed a study on the North Atlantic OCS of impact-producing factors (IPFs) to consider in an
offshore wind development planned activities scenario (2019). This document incorporates that study
by reference. The study provides the following information.

e Identifies cause-and-effect relationships between renewable energy projects and the human
environment (includes but is not limited to physical and biological resources, socioeconomic
conditions, scenic and visual resources, and cultural resources) potentially affected by such projects.

e C(Classifies those relationships into IPFs through which renewable energy projects could affect
resources.

e Identifies the types of actions and activities for consideration in a cumulative impacts analysis.

e Identifies actions and activities that may affect the same resources as renewable energy projects
and states that such actions and activities may produce the same IPFs.
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The study identifies the relationships between IPFs associated with specific past, present, and

reasonably foreseeable future actions in the North Atlantic OCS. As also discussed in the study,

reasonably foreseeable actions other than offshore wind projects may also affect the same resources as

the proposed offshore wind Project or other offshore wind projects, possibly via the same or additional
IPFs. BOEM determined the relevance of each IPF to each resource analyzed in this Final EIS. If BOEM
found an IPF not associated with the proposed Project, it did not include it in the analysis.

Table 3.1-1 provides brief descriptions of the primary IPFs involved in this analysis, including examples of

sources or activities that result in each IPF. The IPFs cover all phases of the Project, including

construction, O&M, and decommissioning.

Table 3.1-1. Primary IPFs addressed in this analysis

Sources and Activities

Accidental releases

Mobile sources (e.g., vessels)
Installation, operation, and
maintenance of onshore or offshore
stationary sources (e.g., wind
turbine generators, offshore
substations, transmission lines, and
interarray cables)

Refers to unanticipated releases or spills into

Description

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, consisting of authorized
operational effluents, and they are restricted
via treatment and monitoring systems and
permit limitations.

Air emissions

Combustion related stationary or
mobile emission sources (e.g.,
generators [both on- and offshore],
or support vessels, vehicles, and
aircraft)

Non-combustion related sources,
such as leaks from tanks and
switchgears

Refers to emission sources that emit
regulated air pollutants (gaseous or
particulate matter) into the atmosphere.
Releases can occur on- and offshore.

Anchoring e Anchoring of vessels Refers to seafloor disturbance (anything
Attachment of a structure to the sea below Mean Higher High Water [MHHW])
bottom by use of an anchor, mooring, related to any offshore construction or
or gravity-based weighted structure maintenance activities.

(i.e., bottom-founded structure) Refers to an activity or action that disturbs or
attaches objects to the seafloor.

Cable emplacement e Dredging or trenching Refers to seafloor disturbances (anything

and maintenance e Cable placement below MHHW) related to the installation and

maintenance of new offshore submarine

e Seabed profile alterations
cables.

e Sediment deposition and burial )
Cable placement methods include trenchless

installation (such as HDD, direct pipe, and
auger bore), jetting, vertical injection, control
flow excavation, trenching, and plowing.

e Cable protection of concrete
mattress and rock placement

Affected Environment and Environmental Consequences 3.1-2 USDOI | BOEM



Sources and Activities Description

Discharges/intakes e Vessels Refers to routine permitted operational
e Structures effluent discharges of pollutants to receiving
waters. Types of discharges may include bilge
water, ballast water, deck drainage, gray
water, fire suppression system test water,
chain locker water, exhaust gas scrubber
effluent, condensate, seawater cooling
system intake and effluent, and HDD fluid.
Water pollutants include produced water,
manufactured or processed hydrocarbons,
e High-voltage direct current (HVDC) | chemicals, sanitary waste, and deck drainage.

converter cooling system Rainwater, freshwater, or seawater mixed

with any of these constituents is also
considered a pollutant.

e Onshore point and non-point
sources

e Dredged material

e Installation, operation, and
maintenance of submarine
transmission lines, cables, and
infrastructure

These discharges are restricted to
uncontaminated or properly treated effluents
that require best management practice
and/or numeric pollutant concentration
limitations as required through USEPA
National Pollutant Discharge Elimination
System (NPDES) permits or USCG regulations.

Refers to the discharge of solid materials,
such as the deposition of sediment at
approved offshore disposal or nourishment
sites and cable protection. Discharge of
dredged material seaward of the baseline is
regulated under the Marine Protection,
Research, and Sanctuaries Act, unless
meeting an exclusion. The material may then
be regulated by another federal or state law,
such as the Clean Water Act.

Refers to entrainment/impingement as

a result of intakes used by cable laying
equipment and in HVDC converter cooling
systems.

Electric and magnetic | e Substations Power generation facilities and cables

fields (EMFs) and cable | 4 Power transmission cables produce electric fields (proportional to the
heat voltage) and magnetic fields (proportional to
flow of electric current) around the power
cables and generators. Three major factors
determine levels of the magnetic and
induced electric fields from offshore wind
energy projects: (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.

e Interarray cables
e Electricity generation

Refers to thermal effects of the transmission
of electrical power, dependent on cable
design and burial depth.
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Sources and Act

Gear utilization

Monitoring surveys

Description

Refers to entanglement and bycatch during

monitoring surveys.

Land disturbance

Vegetation clearance
Excavation

Grading

Placement of fill material

Refers to land disturbances during onshore
construction activities.

Geophysical (HRG surveys) and
geotechnical surveys (drilling)

Construction equipment
Operations and maintenance

Onshore and offshore construction
and installation

Vibratory and impact pile driving
Dredging and trenching
UXO detonations

Lighting Vessels or offshore structures above | Refers to lighting associated with offshore
or under water wind development and activities that use
Onshore infrastructure offshore vessels, and that may produce light
above the water onshore and offshore, as
well as underwater.
Refers to lighting associated with onshore
Project infrastructure during construction
and O&M, such as permanent lighting at
O&M facilities.
Noise Aircraft Refers to noise from various sources.
Vessels Commonly associated with construction
Turbines activities, geophysical and geotechnical

surveys, and vessel traffic. May be impulsive
(e.g., pile driving) or broad spectrum and
continuous (e.g., from Project-associated
marine transportation vessels and onshore
substations). May also be noise generated
from turbines themselves or interactions of
the turbines with wind and waves.

Port utilization

Expansion and construction
Maintenance

Use

Revitalization

Refers to an activity or action associated with
port activity, upgrades, or maintenance that
occur only as a result of the Project from
increased economic activity. Includes
activities related to port expansion and
construction such as placement of dredged
materials, dredging to deepen channels for
larger vessels, and maintenance dredging.

Presence of structures

Onshore structures including towers
and transmission cable
infrastructure

Offshore structures including WTGs,
OSPs, and scour/cable protection

Refers to the post-construction, long-term
presence of onshore or offshore structures.

Traffic

Aircraft

Vessels (construction, operation and
maintenance, surveys)

Vehicles
Towed arrays/equipment

Refers to marine and onshore vessel and
vehicle use, including use in support of
surveys such as geophysical and
geotechnical, fisheries monitoring, and
biological monitoring surveys.
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3.2 Mitigation Identified for Analysis in the Environmental Impact Statement

During development of the Final EIS and in coordination with cooperating agencies, BOEM considered
potential additional mitigation measures that could further avoid, minimize, or mitigate impacts on the
physical, biological, socioeconomic, scenic and visual, and cultural resources assessed in this document.
These potential additional mitigation measures are described in Appendix G, Mitigation and Monitoring,
Table G-2, and analyzed in the relevant resource sections in this chapter. BOEM may choose to
incorporate one or more of these additional mitigation measures in the preferred alternative. Where
the impacts of an action alternative are determined through the inclusion of any mitigation and
monitoring measures, all of those measures will be incorporated in the ROD if that alternative is
selected. In addition, other mitigation measures may be required through completion of consultations,
authorizations, and permits with respect to several environmental statutes such as the MMPA, Section 7
of the ESA, or the MSA. Mitigation measures identified through consultations, authorizations, and
permits are presented in Appendix G of the Final EIS. Those additional mitigation measures presented in
Appendix G, Table G-2, may not all be within BOEM’s statutory and regulatory authority to require;
however, other jurisdictional governmental agencies may potentially require them. BOEM may choose
to incorporate one or more additional measures in the ROD and adopt those measures as conditions of
COP approval. All SouthCoast Wind-committed measures are part of the Proposed Action.
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3.3 Definition of Impact Levels

In accordance with the most recent CEQ NEPA regulations (40 CFR 1501.3), federal agencies are
required to evaluate the potentially affected environment and degree of the effects of the action when
considering if effects are significant.

This Final EIS uses a four-level classification scheme to characterize the potential adverse and beneficial
impacts of the Proposed Action and alternatives. Impact levels described in BOEM’s 2007 Programmatic
Environmental Impact Statement for Alternative Energy Development and Production and Alternate Use
of Facilities on the Outer Continental Shelf were used as the initial basis for establishing adverse impacts
specific to each resource. These resource-specific impact-level definitions were then further refined
based on prior NEPA analyses, scientific literature, and best professional judgment and are presented in
each resource section. The impact classification used in the analyses is considered an adverse impact
unless specified with a bolded “beneficial.”

Overall determinations consider the context, intensity, directionality (adverse or beneficial), and
duration of the effects and provide the basis for the impact-level determination by resource. When
considering the magnitude of impacts, the analysis should identify if the impacts are geographically
local, regional, or widespread. With regard to temporal extent, the Final EIS assumes that potential
construction effects generally diminish once construction ends; however, ongoing O&M activities could
result in additional impacts during the 35-year life of the Project. Following O&M, SouthCoast Wind
would complete decommissioning activities. Therefore, the Final EIS considers the time frame beginning
with construction and installation and ending when the Project’s conceptual decommissioning is
complete, unless otherwise noted.

When considering duration of impacts under NEPA, this Final EIS uses the following terms.

e Short-term effects: Effects that occur during construction or decommissioning and that may extend
beyond construction or decommissioning, potentially lasting for several months to years. An
example would be clearing of onshore shrubland vegetation for a construction staging area; the area
would be revegetated when the construction is complete, and, after revegetation is successful, this
effect would end.

e Long-term effects: Effects lasting for a long period of time (e.g., decades or longer) and that may
extend for the life of the Project (35 years). An example would be the loss of habitat where a
foundation has been installed.

e Permanent effects: Effects that extend beyond the life of the Project. An example would be the
conversion of land to support new onshore facilities.

Some impacts of the Proposed Action may not be measurable at the project level, such as the beneficial
impacts on benthic resources due to artificial habitat or climate change due to a reduction in
greenhouse gas (GHG) emissions. Where relevant, the potential impacts are discussed under each
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resource, while a more comprehensive analysis of impacts resulting from ongoing and planned non-
offshore and other offshore wind activities can be found in Appendix D.

The definitions of potential impact levels used to describe the contributed impact of the Proposed
Action and each alternative can be found in the individual resource sections.
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3.4 Physical Resources

3.4.1 Air Quality

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on air quality from implementation of the No
Action Alternative, the Proposed Action, and other action alternatives.
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3.4.2 Water Quality

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on water quality from implementation of the No
Action Alternative, the Proposed Action, and other action alternatives.

Affected Environment and Environmental Consequences 3.4.2-1 DOI | BOEM



3.5 Biological Resources

351 Bats

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on bats from implementation of the No Action
Alternative, the Proposed Action, and other action alternatives.
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3.5.2 Benthic Resources

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on benthic resources from implementation of the
No Action Alternative, the Proposed Action, and other action alternatives.
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3.5.3 Birds

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on birds from implementation of the No Action
Alternative, the Proposed Action, and other action alternatives.
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354 Coastal Habitat and Fauna

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on coastal habitat and fauna from
implementation of the No Action Alternative, the Proposed Action, and other action alternatives.
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3.5.5 Finfish, Invertebrates, and Essential Fish Habitat

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on finfish, invertebrates, and essential fish
habitat from implementation of the No Action Alternative, the Proposed Action, and other action
alternatives.
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3.5 Biological Resources

3.5.6 Marine Mammals

This section discusses potential impacts on marine mammal resources from the proposed Project,
alternatives, and ongoing and planned activities in the geographic analysis area. This geographic analysis
area, as shown on Figure 3.5.6-1, includes the Canadian Scotian Shelf, Northeast U.S. Continental Shelf,
Southeast Continental Shelf, and Gulf of Mexico LMEs. This broad geographic analysis area includes the
proposed Project area (defined as the area encompassing the Lease Area and ECCs) and is likely to
capture the movement range for marine mammal species that could be affected by the proposed
Project. The geographic analysis area does not include all areas that would be transited by Project
vessels from all manufacturing points of origin outside of the United States (e.g., Europe if local supply
chains cannot be established), but includes the Gulf of Mexico LME because vessel transits may occur
between the Lease Area and ports in the Gulf of Mexico (Corpus Christi, Texas and Altamira, Mexico).

Due to the size of the geographic analysis area, the analysis of IPFs of the proposed Project focuses on
marine mammals that would likely occur in and near the proposed Offshore Project area and have the
potential to be affected by the Proposed Action. The Offshore Project area includes the SouthCoast
Wind Lease Area (OCS-A-0521) and the offshore export cable corridors shown on Figure 1-1 (Chapter 1,
Section 1.2, Purpose and Need of the Proposed Action).

Description of the Affected Environment

Marine mammals are highly mobile animals that typically use the waters of the geographic analysis area
for a range of life-sustaining activities, including migration, foraging, and reproduction (Madsen et al.
2006; Weilgart 2007). Some individuals occur in all seasons, while others are seasonally present in the
proposed Project area. The spatial distributions of marine mammal species in the geographic analysis
area are not uniform; some species are pelagic and occur farther offshore, some are coastal and found
nearshore, and others occur in both nearshore and offshore areas. Additionally, some species prefer
waters of the OCS and shelf edge (defined as a region that straddles the continental shelf break [656-
foot (200-meter) depth contour]), either seasonally or while feeding due to changes in the abundance
and locations of their prey species; however, at other times of the year, these same species can occur in
shallower depths closer to shore. Regarding terminology used to describe types of marine mammals
herein, pinnipeds refers to seals; odontocetes refers to toothed whales, dolphins, and porpoises;
mysticetes refers to baleen whales; and cetaceans includes odontocetes and mysticetes.
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Figure 3.5.6-1. Marine mammals geographic analysis area

Affected Environment and Environmental Consequences  3.5.6-2 USDOI | BOEM



Marine mammal composition in the Northwest Atlantic OCS region includes 40 species, comprising 6
mysticetes, 29 odontocetes, 4 pinnipeds, and 1 sirenian species (i.e., manatees and dugongs) (BOEM
2014; CSA Ocean Sciences, Inc. 2021). All 40 marine mammal species that occur in the northwest
Atlantic OCS are protected under the MMPA, and six are listed under the ESA. The blue whale
(Balaenoptera musculus), fin whale (B. physalus), NARW (Eubalaena glacialis), sei whale (B. borealis),
and sperm whale (Physeter macrocephalus) are listed as endangered. The West Indian manatee
(Trichechus manatus) is listed as threatened. No additional species are expected to occur in the
Southeast Shelf LME, through which Project vessels would transit on their way to and from ports in the
Gulf of Mexico. Three additional species, Rice’s whale (B. ricei), melon-headed whale (Peponocephala
electra), and Fraser’s dolphin (Lagenodelphis hosei), occur in the Gulf of Mexico that are not expected to
occur in the Canadian Scotian Shelf, Northeast Shelf, or Southeast Shelf LMEs.?

Current species abundance estimates for the 40 marine mammal species in the Atlantic Ocean under the
jurisdiction of NMFS can be found in NMFS’ marine mammal stock assessment reports for the U.S.
Atlantic (Hayes et al. 2019, 2020, 2021, 2022, 2023; NMFS 2024d) and on NMFS’ website
(https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-stock-
assessments); beluga whale (Delphinapterus leucas) information can be found in the Committee on the
Status of Endangered Wildlife in Canada status reports for Canadian designatable units of beluga whale
(COSEWIC 2014, 2020); and manatee information can be found in the USFWS stock assessment report
for West Indian manatee (USFWS 2023). For these reports, data collection, analysis, and interpretation
are conducted through marine mammal research programs at NMFS Fisheries Science Centers and by
other researchers. For the endangered NARW stock assessment report, the right whale catalog and
sightings database, which use data from a photo-identification recapture database for individual
NARWS, is used with available records through November 2020 (Hayes et al. 2023).

As noted above, marine mammals use the coastal waters off the geographic analysis area to rest, forage,
mate, give birth, and migrate. Seasonal migrations between foraging and nursery areas are generally
determined by prey abundance and availability. Some marine mammal species are highly migratory,
traveling long distances between foraging and nursery areas, whereas other species migrate on a regional
scale. Migratory patterns vary among species. Prey distribution can influence the distribution of marine
mammals and is highly dependent on oceanographic properties and processes. Therefore, impacts on prey
items must also be considered when assessing impacts on marine mammals. Section 3.5.5, Finfish,
Invertebrates, and Essential Fish Habitat, summarizes the effects on fish, invertebrates, and EFH. Seasonal

1 Additional species that may occur in the Gulf of Mexico include the ESA-listed Rice’s whale (B. ricei), melon-
headed whale (Peponocephala electra), and Fraser’s dolphin (Lagenodelphis hosei). As some Project vessels are
expected to transit to and from the Gulf of Mexico area (i.e., Corpus Christi, Texas) during construction and
installation, there is the potential for vessel-related impacts on these species. However, only 20 round trips from
the Gulf of Mexico are expected for the Project. Accidental releases from Project vessels are unlikely (Section
3.5.6.5, Impacts of Alternative B). Vessel noise would be temporary and localized, and noise effects of 20 round
trips would be insignificant. The increased risk of a vessel strike associated with 20 round trips would be
discountable. Therefore, Project impacts in the Gulf of Mexico are unlikely and species unique to the Gulf of
Mexico are not considered further in this Final EIS.
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migrations may also be influenced by other factors, including predation pressures (Corkeron and Connor
1999).

Of the 40 species known to occur or could occur in the northwest Atlantic OCS, only 30 (Table 3.5.6-1)
have documented ranges that include the Offshore Project area as six species within the toothed whales
and dolphins group were considered to have “hypothetical” occurrences, two species (melon-headed
whale and Fraser’s dolphin) occur in the Gulf of Mexico, and the beluga (Delphinapterus leucas) occurs
north of the Canadian Scotian Shelf and were, therefore, excluded from the assessment of the Proposed
Action (BOEM 2014). The West Indian manatee (Trichechus manatus) was also excluded from the
assessment because this species is considered extralimital and rare and is not expected to occur in the
Project area. The analysis of the Proposed Action focuses on 30 species of marine mammals that have
been documented or are considered likely to occur in the Offshore Project area and that would likely
overlap with the Proposed Action including construction, 0&M, and decommissioning activities (COP
Volume 2, Table 6-62; SouthCoast Wind 2024). Descriptions of marine mammals that could occur in the
Project area are summarized in the COP for the proposed Project (COP Volume 2, Table 6-62;
SouthCoast Wind 2024), which incorporates existing published literature, gray literature, and public
reports. Abundance and density data maps are accessible from Duke University’s Marine Geospatial
Ecology Lab (MGEL 2022; Roberts et al. 2016, 2023). These data also document a generally patchy and
seasonally variable marine mammal species presence and population density in the Project area and the
larger geographic analysis area.

Species occurrence, seasonality, habitat use, and density were determined based on the best available
literature, government databases, and site-specific analyses conducted for the proposed Project (see
COP Volume 2, Table 6-61; SouthCoast Wind 2024 for a complete list of all marine mammal literature,
guidelines, reports, and data sources used). Several studies of marine mammal occurrence and
distribution have been conducted in or near the Offshore Project area. Aerial high-definition (aerial HD)
surveys were conducted as project-specific surveys for the Lease Area monthly from November 2019
through October 2020 (Mayflower-APEM 2020a—i). The Northeast Large Pelagic Survey (NLPS),
beginning in 2011, collects visual and acoustic data on the abundance, distribution, and temporal
occurrence patterns of marine mammals in the Massachusetts and Rhode Island lease areas (Kraus et al.
2016). Survey efforts are directed toward large whales but also include information on small marine
mammals (Kraus et al. 2016). The New England Aquarium has been contracted by the Massachusetts
Clean Energy Center with funding provided by BOEM to conduct NARW surveys in support of offshore
wind development (MCEC n.d.). The Massachusetts Clean Energy Center, in collaboration with
SouthCoast Wind and other developers in the Massachusetts and Rhode Island lease areas, jointly
funded a continuation of these digital aerial surveys from October 2018 to August 2019 (O’Brien et al.
2020) and continuing in March and October 2020 (O’Brien et al. 2021). The New England Aquarium
aerial surveys are currently ongoing. Further, acoustic and visual Protected Species Observer (PSO) data
were collected for the proposed Project during 2019 (AlS Inc. 2020; RPS 2019).
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Table 3.5.6-1. Marine mammal species likely to occur in the Project area

Relative
Occurrence
in Project

Best
Population
Estimate *®

Reference for
Population Data

Status
under ESA

Status under
MMPA ®

Population

Scientific Name :
trend

Species

Baleen Whales (Mysticetes)

Balaenoptera

Region ¢

Blue whale W. North Atlantic 402 © Strategic Endangered Rare Unavailable | Hayes et al. (2020)
musculus
Bal ti

Fin whale pZyZZ’/,;:) era W. North Atlantic 6,802 Strategic Endangered Common Unavailable | Hayes et al. (2021)

Humpback whale Megapterq Gulf of Maine 1,396 Non-. Not Listed Common | +2.8%/year | Hayes et al. (2021)
novaeangliae Strategic
B ian E -

Minke whale alaenoptera Canadian East 21,968 Non . - Common Unavailable | Hayes et al. (2021)
acutorostrata Coast Strategic
Eubal . . .

NARW g;la;a?;na W. North Atlantic 338f Strategic Endangered Common Decreasing | Hayes et al. (2023)
Bal ti

Sei whale bZerJ,;isp era Nova Scotia 6,292 Strategic Endangered Common Unavailable | Hayes et al. (2021)

Toothed Whales (Odontocetes)

. Non-
Atlant.lc SRotiec Stenella frontalis | W. North Atlantic 39,921 on . = Rare Decreasing | Hayes et al. (2020)
dolphin Strategic

i ite- L hynch Non-

Atlantic white agenormyncits | . North Atlantic 93,233 o - Common | Unavailable | Hayes et al. (2020)
sided dolphin acutus Strategic
c W. North Atlantic,

ommon .| Tursiops truncatus | Northern 62,851 Strategic - Common Decreasing | Hayesetal. (2021)
bottlenose dolphin .

Migratory Coastal
Pantrgplcal spotted | ¢, el attenuata | W. North Atlantic 6,593 Non-. - Rare Unavailable | Hayes et al. (2020)
dolphin Strategic
Risso’s dolphin Grampus griseus | W. North Atlantic 35,215 St:\(:;ic - Uncommon | Unavailable | Hayes et al. (2020)
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Best

Relative

Species Scientific Name Pooulation Status under Status Occurrence | Population Reference for
P i . MMPA P under ESA in Project trend ¢ Population Data
Estimate .
Region ©
short beaked - Delphinus delphis | W. North Atlantic 172,974 Non- - Common | Unavailable | Hayes et al. (2021)
common dolphin Strategic
Stenell . Non-
Striped dolphin enetla W. North Atlantic 67,036 on- - Rare Unavailable | Hayes et al. (2020)
coeruleoalba Strategic
ite- L hynch -
Whlte. beaked agenornynchus 1\ ‘North Atlantic 536,016 Non i - Rare Unavailable | Hayes et al. (2020)
dolphin albirostris Strategic
Phocoena Gulf of Maine/Ba Non-
Harbor porpoise Y LBy 95,543 on . = Common Unavailable | Hayes et al. (2021)
phocoena of Fundy Strategic
inville’ M I -
Blainville’s beaked | Mesoplodon W. North Atlantic | 10,107 ¢ Non-. - Rare Unavailable | Hayes et al. (2020)
whale densirostris Strategic
s eeled Ziphius cavirostris | W. North Atlantic 5,744 8 Non-. - Rare Unavailable | Hayes et al. (2020)
whale Strategic
Dwarf sperm whale | Kogia sima W. North Atlantic 7,750" StrNaiZéic - Rare Increasing ' | Hayes et al. (2020)
is’ M lod -
Gervais’ beaked esoplodon W. North Atlantic 10,107 & Non ) — Rare Unavailable | Hayes et al. (2020)
whale europaeus Strategic
Killer whale Orcinus orca W. North Atlantic Unknown StrNa(zZéic - Rare Unavailable | Waring et al. (2015)
& . Globi i
Lolizilnn=g] ke obicephala W. North Atlantic | 39,215 Non- - Uncommon | Unavailable | Hayes et al. (2020)
whale melas Strategic
Pygmy sperm . . . h Non- L
K b W. North Atl - | Hayesetal. (2020
whale ogia breviceps or antic 7,750 Strategic Rare Increasing yes ( )
Short-finned pilot | Globicephala W. North Atlantic | 28,924 Non- - Rare Unavailable | Hayes et al. (2020)
whale macrorhynchus Strategic
Sowerby’s beaked Mesoplodon W. North Atlantic 10,107 ¢ Non-. _ Rare Unavailable | Hayes et al. (2020)
whale bidens Strategic
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Relative

Best .
Speci Scientific Name Population Status under Status Occurrence | Population Reference for
Al : . MMPA P under ESA in Project trend ¢ Population Data
Estimate P
Region

Physeter . . n

Sperm whale North Atlantic 4,349 Strategic Endangered | Uncommon | Unavailable | Hayes et al. (2020)
macrocephalus

’ N -

True’s beaked Mesoplodon mirus | W. North Atlantic 10,107# o - Rare Unavailable | Hayes et al. (2020)

whale Strategic

Earless Seals (Pinnipeds)

- . Non- .

Harbor seals Phoca vitulina W. North Atlantic 61,336 Stra(ngic - Common Unavailable | Hayes et al. (2021)
Halichoerus . Non- .

Gray seals W. North Atlantic 27,300 . - Common Increasing Hayes et al. (2021)
grypus Strategic
Cystophora . Non- .

Hooded seals . W. North Atlantic Unknown . - Rare Unavailable | Hayes et al. (2020)
cristata Strategic
Phoca . - Non- .

Harp seal . W. North Atlantic | 7.6 million ; - Uncommon | Unavailable | Hayes et al. (2020)
groenlandica Strategic

3 Unless otherwise noted, best available abundance estimates are from NMFS stock assessment reports (Hayes et al. 2020, 2021, 2023).

b The MMPA defines a “strategic” stock as a marine mammal stock (a) for which the level of direct human-caused mortality exceeds the potential biological removal level; (b)
which, based on the best available scientific information, is declining and is likely to be listed as a threatened species under the ESA within the foreseeable future; (c) which is
listed as a threatened or endangered species under the ESA; or (d) is designated as depleted.

¢Data from SouthCoast Wind COP Volume 2.

d Increasing = beneficial trend, not quantified; Decreasing = adverse trend, not quantified; Unavailable = population trend analysis not conducted on this species.

€ The minimum population estimate is reported as the best population estimate in the most recently updated 2021 draft stock assessment report (SouthCoast Wind 2024).
fThis estimate is based on the Draft 2022 U.S Atlantic and Gulf of Mexico Marine Mammal Stock Assessments (Hayes et al. 2023).

8 This estimate includes Gervais’ beaked whales and Blainville’s beaked whales for the Gulf of Mexico stocks, and all species of Mesoplodon undifferentiated beaked whales in
the Atlantic.

hThis estimate includes both dwarf and pygmy sperm whales.

i Increasing trend should be interpreted with caution (Hayes et al. 2020).

ESA = Endangered Species Act; MMPA = Marine Mammal Protection Act
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The Atlantic Marine Assessment Program for Protected Species (AMAPPS) coordinates data collection
and analysis to assess the abundance, distribution, ecology, and behavior of marine mammals in the U.S.
Atlantic. These include both ship and aerial surveys conducted between 2010 and 2019. Although most
of the shipboard AMAPPS surveys have been focused on offshore areas outside the Offshore Project
area, aerial surveys regularly cover the Project area, and certain shipboard surveys are focused directly
on wind energy areas (Palka et al. 2017, 2021). Abundance and density estimates for several marine
mammal species were derived using the AMAPPS survey data collected from 2010 to 2014 (Palka et al.
2017). AMAPPS data have been used to create a spatial density mapping tool to visualize seasonal
trends in density in several species (Palka et al. 2021). In addition, a habitat-based cetacean density
model for the U.S. Exclusive Economic Zone of the East Coast (eastern U.S.) and Gulf of Mexico was
developed by the Duke University Marine Geospatial Ecology Laboratory in 2016 (Roberts et al. 2016,
2022a—m). These models were subsequently updated to include more recently available data in 2017,
2018, 2019, 2020, and 2022 (Curtice et al. 2019, Roberts et al. 2017, 2018, 2020, 2022a—m, 2023).
Habitat-density models for 17 cetacean species have also recently been created by Chavez-Rosales et al.
(2019). Collectively, these estimates are considered the best information currently available for marine
mammal densities in the U.S. Atlantic. The general findings of these surveys are presented in the
following paragraphs.

Threatened and Endangered Marine Mammals

The ESA (16 USC 1531 et seq.) classifies certain species as threatened or endangered based on the
species’ overall population status and health. Of the 30 marine mammals species known to occur in the
geographic analysis area, five are classified as endangered: the blue whale (Balaenoptera musculus), fin
whale, NARW, sei whale (Balaenoptera borealis), and sperm whale (COP Volume 2, Section 6.8, Table 6-
62; SouthCoast Wind 2023). The BA for SouthCoast Wind (BOEM 2024a) provides a detailed discussion
of ESA-listed species and critical habitat and potential impacts on these species and habitats as a result
of the Project. While the threatened West Indian manatee could occur in the Project area, it is
considered rare in this region. Due to the low likelihood of encountering this species, impacts on this
species are not analyzed further. The BA submitted to NMFS found that the Proposed Action may affect,
is likely to adversely affect some ESA-listed marine mammal species (i.e., fin whale, NARW, sei whale,
and sperm whale) but is expected to have no effect on critical habitat designated for NARW (BOEM
2024a).

Blue whales: Blue whales are considered rare migrants in the U.S. Atlantic (Hayes et al. 2020) and while
acoustically detected during the winter, were not visually observed in the Massachusetts and Rhode
Island WEA (Kraus et al. 2016). Three blue whale observations were recorded in the northeast U.S.
Atlantic during recent AMAPPS surveys, all of which occurred during the summer months (Palka et al.
2021). No blue whale observations were recorded during visual or acoustic surveys conducted in the
Project area (AIS Inc. 2020; Mayflower-APEM 2020a—-2020m). There are less than 10 records of
occurrence of the blue whale in the Offshore Project area before 2010 (BOEM 2014). The mean
abundance of blue whales in the Offshore Project area from 1998 to 2020 is estimated at less than one
individual (0.000-0.016/29.15 nm? [100 km?]) (Roberts et al. 2022a).
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Fin whales: Fin whales are common/regular year-round residents in the Project area and were recorded
during the NLPS (i.e., detected visually or acoustically) in the Massachusetts and Rhode Island lease
areas and the Project area with peak occurrences during the late spring and summer (Kraus et al. 2016)
and were observed during recent AMAPPS surveys (Palka et al. 2021). Additionally, fin whales were
observed moving through the Project area during visual surveys (AlS Inc. 2020; RPS 2019). Modeled fin
whale abundance from 1998 to 2020 shows peak abundances in the Offshore Project area occurring
from April to August, at approximately 0.40-0.63 fin whales/29.15 nm? (100 km?) (Roberts et al. 2022b).
Fin whales also use the nearby Nantucket shoals, with modeled density peaks in June and July at
approximately 1 to 1.6 fin whales/29.15 nm? (100 km?) (Roberts et al. 2022b). A Biologically Important
Area (BIA) for feeding has been delineated for the area east of Montauk Point, New York to the west
boundary of the Massachusetts WEAs between the 49-foot (15-meter) and 164-foot (50-meter)-depth
contour from March to October (LaBrecque et al. 2015).

Sei whales: Sei whales may potentially occur in the Project area and were observed in the
Massachusetts and Rhode Island lease areas during the NLPS from March to June (Kraus et al. 2016) and
recorded during recent AMAPPS surveys (Palka et al. 2017, 2021). Sei whale modeled density from 1999
to 2020 showed a peak in abundance from April to June, with highest densities in May at approximately
0.16 to 0.25 sei whales/ 29.15 nm? (100 km?) (Roberts et al. 2022c). Sei whale modeled density in the
Nantucket shoals was highest from April to May at 0.040 to 0.63 sei whales/29.15 nm? (100 km?), but
also peaked, to a lesser degree, in November and December (Roberts et al. 2022c). Persistent year-
round detections of sei whales in Southern New England and the New York Bight highlight these regions
as ecologically important to this species (Davis et al. 2020). In general, sei whales are observed offshore
with periodic incursions into more shallow waters for foraging (Hayes et al. 2020).

Sperm whales: Sperm whales are primarily expected to occur in the Lease Area during the summer and
fall and were sighted there during the NLPS and observed during recent AMAPPS surveys (Palka et al.
2017, 2021). Modeled density of sperm whales in the Lease Area from 1998 to 2019 peaked in August at
approximately 0.16 to 0.25 sperm whale/29.15 nm? (100 km?) and again in October at the same density
(Roberts et al. 2022d). Modeled density of sperm whales on Nantucket Shoals peaks in June at 0.10 to
0.16 sperm whale/29.15 nm? (100 km?) (Roberts et al. 2022d).

NARW: NARWSs are considered common visitors to the Project area with hotspots consistently observed
along the northeastern boundary of the Lease Area, adjacent to the Nantucket Shoals, during spring
2011-2015, spring 2017-2019, and winter 2017-2019 (Quintana-Rizzo et al. 2021). From 2015 to 2019,
Palka et al. (2021) reported acoustic detections of NARWs in all seasons in the northeastern portion of
the Lease Area, with the highest number of days of acoustic detections in the winter and spring; 22 to 67
days of acoustic detections from November to February and again from March to April. Generally, the
highest densities of whales occur east of the Lease Area over Nantucket Shoals but may occur in any
season in the Project area. There is also the potential for NARW occurrence year-round in the proposed
ECCs, with a greater likelihood of occurrence during spring and winter months.

During 2018-2021 New England Aquarium (NEAq) aerial survey activities (Campaign 5 and Campaign
6b), NARWs were the third most observed whale species (O’Brien et al. 2022). In total, 175 sightings of
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321 NARWSs were recorded during Campaign 5. During Campaign 5 the majority of sightings occurred in
the Nantucket Shoals, within 20 nm of offshore wind lease areas, with just one NARW sighted on the
boundary of the SouthCoast Wind and Beacon Wind Lease Areas (O’Brien et al. 2020). During Campaign
6b, 90 sightings of 169 NARWSs were recorded, all sightings were outside of the Lease Area, but within 15
nm of the Massachusetts lease areas (O’Brien et al. 2022). In 2021, two to five NARWs were observed in
the northeastern portion of the Lease Area in the winter, while in the spring, two to five NARWs were
observed in the southwest portion of the Lease Area (O’Brien et al. 2021, 2022). While the number of
NARWSs spotted in the Lease Area are low, other datasets of NARWs indicate that the Nantucket Shoals
and surrounding areas are high value habitat. Recent visual detection records of NARWs have been
reported on Whale Map (Johnson et al. 2024; Johnson et al. 2021b) through the combination of data
from aerial surveys, vessel surveys, and opportunistic vessels. Recent acoustic detections have also been
reported from data collected from buoys and Slocum glider surveys. Whale Map reported that within
the 5-year period of 2018 to 2023, in and around the entire Massachusetts and Rhode Island WEA,
including the adjacent Nantucket Shoals, there have been 2,442 definite visual sightings of NARWs. Of
these sightings, 12 occurred in the Project area. Within this same area and time frame, Whale Map
reported 886 definite acoustic detections and 897 possible acoustic detections. It is unknown how many
individual animals these visual and acoustic detections represent from the data in Whale Map. The
NEFSC Passive Acoustic Cetacean Map also records acoustic detections from moorings, buoys, and
gliders. During the 5-year period of 2017 to 2022, the Passive Acoustic Cetacean map recorded 1,645
definitive NARW detections in the Massachusetts and Rhode Island WEA and the surrounding area. In
addition, 359 possible detections were recorded (NEFSC 2024). The importance of this area as NARW
habitat is also indicated by the regular implementation of Seasonal Management Areas (SMAs) and
Dynamic Management Areas (DMAs) implemented by NMFS to reduce vessel strikes (NMFS 2024e). The
area around Block Island, west of the WEA is designated as an SMA, where vessel speed is reduced from
November 1 to April 30 while NARWSs utilize the habitat (NMFS 2024e). DMAs are created when NARW
are spotted moving through an area that experiences vessel traffic and implements a speed reduction.
DMAs were created or extended around Nantucket and Martha’s Vineyard 21 times in 2022 (NMFS
2024e). Modeled density of NARW from 2011 to 2020 peaked in the winter and spring months. During
these months (November to May), abundance ranged from 0.16 to 1 NARW/29.15 nm? (100 km?)
(Roberts et al. 2022e).

The best abundance estimate for NARWs is based on the most recent NMFS stock assessment report
(2023 draft) with an estimate of 372 individuals (Linden 2024). The species is considered critically
endangered and experienced a decline in abundance between 2011 and 2020 with an overall decline of
29.7 percent (Hayes et al. 2023). The sharpest decrease observed from 2015-2020 appears to have
slowed, though the NARW population continues to experience annual mortalities above recovery
thresholds. Since 2017, NARW has been experiencing an Unusual Mortality Event (UME) with
entanglement in fishing gear and vessel strikes as the primary causes of mortality, serious injury, and
morbidity (sublethal injury and illness) (NMFS 2024b). By 2024, the ongoing UME documented a
cumulative total of 142 NARWSs with 41 dead, 36 seriously injured, and 65 morbidity cases, which
represent a substantial loss in NARW population.
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Of the marine mammal species listed under the ESA, critical habitat has only been designated for the
NARW. The NARW critical habitat within the geographic analysis area includes the feeding areas in Cape
Cod Bay, Stellwagen Bank, and the Great South Channel, as well as the calving grounds that stretch from
off Cape Canaveral, Florida to Cape Fear, North Carolina. The NARW is also a Massachusetts state-listed
endangered species, and the Massachusetts Ocean Management Plan established a core habitat Special,
Sensitive, or Unique resource area for NARW 0.5 mile (0.8 kilometer) west of the central portion of the
Falmouth ECC based on data that identified statistically significant use for feeding by NARW (COP
Appendix L1, Figure 3-3; SouthCoast Wind 2024). These critical and core habitat areas do not directly
overlap with the Offshore Project area. The northeast critical habitat area is located to the north and
east of the Massachusetts and Rhode Island lease areas, but vessel operations associated with offshore
wind development may occur through these areas. Additionally, the Brayton Point ECC runs through
approximately 18 miles (29 kilometers) of the corner of the NARW Seasonal Management Area, off the
west coast of Martha’s Vineyard. This area encompasses NARW migratory routes and feeding grounds
and indicates where all vessels 65 feet (19.8 meters) or longer must reduce speed to no more than 10
nautical miles per hour from November 1 through April 30 (COP Appendix L1, Figure 3-1; SouthCoast
Wind 2024). Finally, a Biological Important Area for NARW migration runs along the eastern U.S.
coastline and includes the Massachusetts and Rhode Island lease areas.

While the Offshore Project area does not occur in any designated critical habitat areas for NARW, the
Lease Area is adjacent to Nantucket Shoals, which is a recently identified foraging area for NARWSs and
the only known winter foraging ground for NARWSs (Quintana-Rizzo et al. 2021). The physical
oceanographic and bathymetric features provide for year-round high phytoplankton biomass, likely
contributing to increased availability of NARW zooplankton prey (Quintana-Rizzo et al. 2021). Waters
from the Gulf of Maine, the Great South Channel, and Nantucket Sound mix in the shallow dune-like
Nantucket Shoals. The convergence of these waters creates a well-mixed water column throughout the
year associated with NARW foraging aggregations (Limeburner and Beardsley 1982; Quintana-Rizzo et
al. 2021). Modeled NARW abundance in the Nantucket Shoals from 2011 to 2020 peaked in the winter
and early spring months, with densities from January to May peaking at 4 to 6.3 NARW/29.15 nm? (100
km?) and again in November and December (Roberts et al. 2022e).

NARW observations made outside the Lease Area consistently occurred in the nearby Nantucket Shoals
and portions of the Massachusetts and Rhode Island lease areas year-round, with abundances peaking
from winter through early spring (Quintana-Rizzo et al. 2021; O’Brien et al. 2022). Recently, the
presence of NARWSs has also increased in the summer and fall, which overlaps with the current schedule
for pile driving for projects in the Rhode Island and Massachusetts wind energy areas (Quintana-Rizzo et
al. 2021). In earlier years (2012—-2015), NARW sighting rates were zero from May through November,
but in more recent years (2017-2019) NARWSs were sighted in all months except October (Quintana-
Rizzo et al. 2021). Model outputs also indicated that mean residence time has tripled to an average of 13
days from December through May in these wind energy areas (Quintana-Rizzo et al. 2021). Southern
New England is not a new habitat for NARWs; small numbers have been historically documented here
since the beginning of modern survey effort in the late 1970s (O’Brien et al. 2022). However, NARW
presence within southern New England has become more common, particularly during winter and
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spring, but with the potential to occur year-round within this habitat (O’Brien et al. 2022). Their
increased presence could be in response to a decline in prey in abandoned feeding habitats or as a result
of prey items shifting to more favorable conditions within Nantucket Shoals; NARW feeding has been
observed in all seasons in southern New England (O’Brien et al. 2022). This increasing occurrence trend
could mean an extension of critical habitat into southern New England waters (Quintana-Rizzo et al.
2021).

Non-ESA-Listed Marine Mammals

Pursuant to the MMPA (16 USC 1361 et seq.), all marine mammals are protected, and their populations
are monitored by NOAA and USFWS. Mysticetes that are not federally listed and regularly occur near or
in the Offshore Project area and Massachusetts and Rhode Island lease areas include the humpback
whale and the minke whale. Humpback whales in the western North Atlantic belong to the West Indies
distinct population segment, which is not listed under the ESA; however, this species is listed as
endangered under the MESA and listed as a SGCN in Rhode Island. Humpback whales are considered
regular year-round residents with sightings expected in the spring and summer months in the Lease
Area and in the ECCs during winter migrations. Humpback whales were observed in the Massachusetts
and Rhode Island lease areas during the NLPS (Kraus et al. 2016) with sightings mainly during spring and
summer and the species noted as nearly absent during the fall and winter (Stone et al. 2017). During
Campaign 5, O’Brien et al. (2020) recorded two sightings, each of one humpback whale, in the Lease
Area. During Campaign 6a, O’Brien et al. (2021) recorded 22 sightings of 44 humpback whales, with one
whale sighted in the northeastern portion of the Lease Area. Humpback whales were also observed
during the AMAPPS | and Il shipboard and aerial surveys (Palka et al. 2017, 2021) and recorded visually
and acoustically during surveys of the Project area (AIS Inc. 2020; RPS 2019). Modeled density for
humpback whales, from 2010 to 2020, in the Offshore Project area are highest from April to November,
peaking in June at 0.40 to 0.63 humpback whales/29.15 nm? (100 km?) (Roberts et al. 2022f). Humpback
whale modeled density in the Nantucket Shoals was highest from April to November, peaking in October
at 0.40 to 0.63 humpback whales/29.15 nm? (100 km?). A UME was declared for this species in January
2016, and since then, a total of 227 humpback whale UMEs have been reported along the Atlantic Coast
with 45 humpback whale UMEs reported in Massachusetts and 11 in Rhode Island (NMFS 2024a). About
half of the whales examined in the UME showed evidence of vessel strikes or entanglement in fishing
gear.

Minke whales can occur in the Offshore Project area and have been observed in and near the Lease
Area, with most sightings occurring in the spring and summer (O’Brien et al. 2020, 2021, 2022). Modeled
density for the minke whale in the Offshore Project area from 1999 to 2019 peaked from April to
September with peak densities in June at 1.6 to 2.5 minke whales/ 29.15 nm? (100 km?) (Roberts et al.
2022i). Minke whale density is relatively high throughout the year in the Nantucket Shoals, peaking in
the spring and summer months with the highest density in June at 2.5 to 4.0 whales/ 29.15 nm? (100
km?). Both the humpback whale and minke whale have been sighted along the Brayton Point ECC,
through the Sakonnet River (Schwartz 2021). A UME was also declared for the minke whale in January
2017 (NMFS 2024c). A total of 174 individuals stranded from Maine to South Carolina, with 60 occurring
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in Massachusetts and 12 in Rhode Island. Preliminary results of necropsy examinations indicate evidence
of human interactions or infectious disease; however, these results are not conclusive (NMFS 2024c).

There are 19 odontocetes known to occur near or in the Offshore Project area and Massachusetts and
Rhode Island lease areas, 4 may commonly occur and include Atlantic white-sided dolphin
(Lagenohynchus acutus), common bottlenose dolphin, short-beaked common dolphin (Delphinus
delphis), and harbor porpoise, and 15 that are considered rare or uncommon include Atlantic spotted
dolphin (Stenella frontalis), pantropical spotted dolphin (Stenella attenuata), white-beaked dolphin
(Lagenorhynchus albirostris), Risso’s dolphin (Grampus griseus), striped dolphin (Stenella coeruleoalba),
pilot whale (long finned and short finned) (Globicephala melas, Globicephala macrorhynchus), dwarf and
pygmy sperm whale (Kogia sima, Kogia breviceps), killer whale (Orcinus orca), Cuvier's beaked whale
(Ziphius cavirostris), Mesoplodon beaked whales (Blainsville’s (Mesoplodon densirostris), Gervais’ (M.
europaeus), Sowerby’s (M. bidens), and True’s (M. mirus). During the NLPS, the short-beaked common
dolphin, common bottlenose dolphin, and harbor porpoise were all commonly identified while the
Atlantic white-sided dolphin, Risso’s dolphin, and pilot whale were occasionally recorded in the
Massachusetts and Rhode Island lease areas (Kraus et al. 2016).

Modeled density for short-beaked common dolphin in the Offshore Project area from 1998 to 2019 was
highest from May to December with peak densities in June and July at approximately 16 to 25
individuals/29.15 nm? (100 km?) (Roberts et al. 2022h). Short-beaked common dolphin modeled density
in the Nantucket Shoals peaked in November and December at 25 to 40 individuals/29.15 nm? (100 km?)
(Roberts et al. 2022h). Modeled density for common bottlenose dolphin in the Offshore Project area
from 1998 to 2019 was highest in July at 1.6 to 2.5 individuals/29.15 nm? (100 km?2); in all months
density was higher farther offshore (Roberts et al. 2022j). Common bottlenose dolphins occurred in
greater density in the eastern portions of Nantucket Shoals relative to the Offshore Project area;
modeled density peaked in July and August at 6.3 to 10 individuals/29.15 nm? (100 km?). Modeled
density of harbor porpoise from 1999 to 2020 was highest in the winter months with density peaking in
March at 16 to 25 porpoises/29.15 nm? (100 km?) (Roberts et al. 2022k). Harbor porpoise occur year-
around in the Nantucket Shoals with densities peaking in May at 16 to 25 individuals/29.15 nm? (100
km?). Modeled density for Risso’s dolphin in the Offshore Project area and the Nantucket Shoals from
1998 to 2019 was relatively low throughout each year with densities concentrated further offshore;
densities peaked in the Offshore Project area in December at 0.25 to 0.40 dolphins/29.15 nm? (100 km?)
(Roberts et al. 2022l). Modeled density for pilot whales from 1998 to 2019, with less than 20 sightings in
the Offshore Project Area, was predicted at 0.63 to 1 individuals/29.15 nm? (100 km?) (Roberts et al.
2022m).

Atlantic white-sided dolphin, Risso’s dolphin, and short-beaked common dolphin were observed during
acoustic and visual surveys during the summer and fall of 2019 and geotechnical surveys conducted in
the Project area in 2020 (AIS Inc. 2020; RPS 2019). Additionally, dwarf sperm whale, long-finned pilot
whale, Risso’s dolphin, Atlantic white-sided dolphin, bottlenose dolphin, striped dolphin, and harbor
porpoise have all been sighted along the Brayton Point ECC, through the Sakonnet River (Schwartz
2021).
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Pinniped species which may commonly occur in the Offshore Project area include the harbor and gray
seal. The size of the region harbor seal populations and haul out sites have been increasing in recent
years and these seals are routinely sited from fall through spring with known haul outs at Brenten Point,
Rome Point, Citing Rock, Cold Spring Rock, Seal Rock, and Cormorant Cove (Schwartz 2021). During
aerial surveys of the Project area conducted in November and December of 2019, one gray seal and
several unidentified pinniped species were recorded (Mayflower-APEM 2020a, 2020b) and during
acoustic surveys conducted in the Project area in summer and fall of 2019 and geotechnical surveys
conducted in the Project area in 2020, gray seal and harbor seal were both observed (AIS Inc. 2020; RPS
2019). See COP Volume 2, Figure 6-40 (SouthCoast Wind 2024) for the locations of seal observations
recorded during the 2019 PSO surveys (AIS Inc. 2020; RPS 2019) and aerial surveys (Mayflower-APEM
2020a—m). The gray, harp, and hooded seal have also been sighted along the Brayton Point ECC through
the Sakonnet River (Schwartz 2021). Harp seals, however, are uncommon in the Massachusetts and
Rhode Island Lease Areas and are generally found stranded as starving juveniles, primarily in the winter
and spring (Harris et al. 2002; Kenney and Vigness-Raposa 2010). There is no estimate for the numbers
of harp seals off the northeastern United States. While harp seal occurrences in in the United States
have been increasing since the 1980s, particularly in the Gulf of Maine, these individuals are considered
dispersed from the population center of an estimated 7.6 million individuals farther north in eastern
Canada and the Arctic (Kenney and Vigness-Raposa 2010; Hayes et al. 2022).

Modeled density of all seal species from 1999 to 2020 peaked in May in the Offshore Project area at
approximately 10 to 16 seals/ 29.15 nm? (100 km?); however, at the proposed cable landfall in Falmouth,
density peaked in June at approximately 63 to 100 seals/29.15 nm? (100 km?) (Roberts et al. 2022g).
Further, seal density in the nearby Nantucket Shoals was relatively high throughout the year, with
density peaking in June at 250 to 400 individuals/29.15 nm? (100 km?2). Since July 2018, increased
numbers of gray seal and harbor seal mortalities have been recorded across Maine, New Hampshire,
and Massachusetts (NMFS 2023a). This event was declared a UME by NMFS and encompassed 3,152
seal strandings from Maine to Virginia. Between July 2018 and March 2020, 1,113 seals stranded off of
the Massachusetts, Rhode Island, and Connecticut coastlines. The pathogen phocine distemper virus
was found in the majority of deceased seals and was identified as the cause of the UME. As of the
writing of this document, the UME is considered nonactive with closure pending (NMFS 2023a).

Overview of Sound and Marine Mammal Hearing

Underwater noise is a particular concern for marine mammals. Underwater noise can be described
through a source-path-receiver model. An acoustic source emits sound energy that radiates outward
and travels through the water and the seafloor as pressure waves. The sound level decreases with
increasing distance from the acoustic source as the sound pressure waves spread out under the
influence of the surrounding environment. The amount by which the sound levels decrease between a
source and receiver is called transmission loss (Richardson et al. 1995). The amount of transmission loss
that occurs depends on the source receiver separation, frequency of the sound, properties of the water
column, and properties of the seafloor layers. Underwater sound levels are expressed in dB, using a
logarithmic ratio relative to a fixed reference pressure of 1 puPa (equal to 10 Pa or 10! bar).
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The efficiency of underwater sound propagation allows marine mammals to use underwater sound as a
primary method of communication, navigation, prey detection (i.e., foraging), and predator avoidance
(Richardson et al. 1995; Southall et al. 2007; OSPAR Commission 2009). Anthropogenic (i.e., human-
introduced) noise has gained recognition as an important stressor for marine mammals because of their
reliance on underwater hearing (Richardson et al. 1995; Ketten 1998). Underwater sound can be
produced by biological and physical oceanographic sources, as well as anthropogenic sources. Biological
sounds include vocalizations made by marine mammals and physical oceanographic sounds, including
wind and wave activity, rain, sea ice, and undersea earthquakes. Anthropogenic sounds include vessel
traffic, military activities, marine construction, and oil and gas exploration. Some of these natural and
anthropogenic sounds are present everywhere in the ocean all of the time; therefore, background sound
in the ocean is commonly referred to as “ambient noise” (DOSITS 2019). Underwater noise generated by
human activities can often be detected by marine mammals many kilometers from the source.

Anthropogenic noise sources can be categorized generally as impulsive or non-impulsive and as
intermittent or continuous. Noise generated from ongoing non-offshore wind activities includes
impulsive (e.g., pile-driving military training exercises (e.g., munitions), and small-scale seismic surveys))
and non-impulsive (e.g., vessels, aircraft, dredging) sources. Sound sources that are audible by a given
species have the potential to cause masking or behavioral effects, and some may also cause permanent
threshold shift (PTS) and temporary threshold shift (TTS) when closer to the sound source. Impact pile
driving, seismic exploration, and sonar surveys can lead to PTS/injury-level effects in marine mammals.
In addition, high-intensity tactical sonar activities have been linked to stranding events (Fernandez et al.
2005; Cox et al. 2006; Balcomb and Claridge 2001; Jepson et al. 2003; Wang and Yang 2006; Parsons et
al. 2008; D’Amico et al. 2009; Dolman et al. 2010). The frequency and number of noise-generating
anthropogenic activities in the geographic analysis area is likely to change over space and time and,
thus, is difficult to predict. If marine mammal populations are subjected to multiple anthropogenic noise
stressors throughout their lifetimes that disrupt critical life stages (e.g., feeding, breeding, calving) and
throughout their ranges, then impacts from noise from ongoing non-offshore wind activities could be
major, particularly for listed species such as NARW and could have the potential to result in population-
level effects through detectable and measurable impacts on the individual that could compromise the
viability of the species.

Marine mammals are acoustically diverse, with wide variations in ear anatomy and hearing ability (Ketten
1991). An animal’s physical sensitivity to sound likely depends on the presence and level of sound in
certain frequency bands and the range of frequencies to which the animal is most sensitive (Richardson et
al. 1995). In general, larger species, such as baleen whales, hear better at lower frequency ranges than
smaller species, such as porpoises and dolphins. Hearing abilities are generally only well understood for
smaller species for which audiograms (plots of hearing threshold at different sound frequencies) have
been developed based on captive behavioral response studies (reactions to sound) and
electrophysiological experiments (measuring auditory evoked potentials) (Erbe et al. 2012). Auditory
evoked potentials have been measured in some toothed whale (odontocetes) and pinniped species
(Southall et al. 2007; Finneran 2015; Tougaard et al. 2022), while direct measurements of baleen whale
(mysticetes) hearing are lacking (Ridgway and Carder 2001). Baleen whale hearing sensitivities have,
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therefore, been estimated based on anatomy, modeling, vocalizations, taxonomy, and behavioral response
studies (Houser et al. 2001; Ketten and Mountain 2011, 2014 in Southall et al. 2019; Cranford and Krysl
2015; Richardson et al. 1995; Wartzok and Ketten 1999; Au and Hastings 2008; Reichmuth 2007).

Auditory Criteria for Injury and Disturbance

Assessment of the potential effects of underwater noise on marine mammals requires acoustic
thresholds against which received sound levels can be compared. Acoustic thresholds from underwater
noise are expressed using two common metrics: SPL, measured in dB relative to 1 uPa (dB re 1 uPa), and
sound exposure level (SEL), a measure of energy in decibels relative to 1 pPa squared second (dB re 1
UPa2s). SPLis an instantaneous value represented as either root mean squared (RMS) SPL (also,
SPLRMS) or peak SPL (also, SPLpeak), whereas SEL is the total noise energy to which an organism is
exposed over a given time period, typically 1 second for pulse sources. As such, the cumulative SEL
(SELcum, also SEL 24h) metric is appropriate when assessing effects to marine mammals from
cumulative exposure to multiple pulses.

For marine mammals, NMFS has developed the Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing (NMFS 2018). The technical guidance established
acoustic criteria identifying the potential for onset of PTS and TTS (NMFS 2018). In 2024, NMFS
published updated technical guidance (NMFS 2018, 2024f) that includes revisions to both the marine
mammal weighting functions and thresholds used to inform potential auditory injury and TTS. Technical
updates also included the addition of in-air criteria for otariids and pinnipeds, updated marine mammal
audiogram and TTS data, lower noise exposure thresholds (SELcum) for high (below 10kHz) frequency
cetaceans and in-water otariid pinnipeds, inclusion of new impulsive TTS onset data for in-water phocid
pinniped, and the adoption of marine mammal hearing group terminology based on Southall et al.
(2019). The updated technical guidance also adopted the term “auditory injury” (AUD INJ), which
includes but is not limited to PTS, to acknowledge that AUD INJ may occur but may not necessarily result
in PTS. Auditory injury onset thresholds for all sound sources are divided into two broad categories:
impulsive and non-impulsive. NMFS developed dual metric thresholds using peak SPL and weighted
cumulative SEL from impulsive sounds and considers onset of AUD INJ to have occurred when either one
of the two metrics is exceeded. For non-impulsive sounds, thresholds for weighted cumulative SEL are
used. The thresholds are further subdivided by hearing group to acknowledge that not all marine
mammal species have identical hearing or susceptibility to noise-induced hearing loss (Table 3.5.6-2).

NMFS has also established behavioral disturbance thresholds for marine mammals that utilize an RMS
SPL of 160 dB re 1 pPa for impulsive/intermittent sounds and 120 dB re 1 pPa for non-impulsive sounds
for all marine mammal species (NMFS 2013). Unlike PTS and TTS thresholds, behavioral disturbance
thresholds are not frequency weighted to account for different hearing abilities by the seven marine
mammal hearing groups. Additional details on marine mammal acoustic threshold criteria, functional
hearing groups, and auditory weighting functions applied to thresholds are provided in COP Volume 2,
Section 6.8.2.1, Table 6-66, and Appendices O, and U2 (SouthCoast Wind 2024).

Affected Environment and Environmental Consequences 3.5.6-16 USDOI | BOEM



Table 3.5.6-2. Marine mammal functional hearing groups

. T icG Generalized
Hearing Group axonomic Group Hearing Ronse

UNDERWATER

Low-frequency cetaceans (LFCs) | Baleen whales (e.g., humpback whale, blue whale) 7 Hz to 36 kHz
dolphins, toothed whales, beaked whales, bottlenose

High-frequency cetaceans (HFCs) P 150 Hz to 160 kHz
whales

Very high-frequency cetaceans True porpoise, Kogia,. river dolphins, cephalorhynchid, 200 Hz to 165 kHz

(VHFCs) Lagenorhynchus cruciger and L. australis

Phocid pinnipeds (PPW) True seals (e.g., harbor seal) 40 Hz to 90 kHz

Otariid pinnipeds (OW) Sea lions and fur seals 60 Hz to 68 Hz

Phocid pinnipeds (PA) True seals (e.g., harbor seal) 42 Hz to 52 Hz

Otariid pinnipeds (OA) Sea lions and fur seals 90 Hz to 40 Hz

Source: NMFS 2024f.
Hz = hertz; kHz = kilohertz

Table 3.5.6-3 outlines the acoustic thresholds for onset of acoustic impacts (AUD INJ/PTS and TTS) for
marine mammals for both impulsive and non-impulsive noise sources. Impulsive noise sources
considered in this assessment include impact pile driving, some HRG equipment, and explosion of UXO.
Non-impulsive noise sources include vibratory pile driving, vessel traffic, some HRG surveys, turbine
operations, and dredging.

Table 3.5.6-3. Acoustic marine mammal injury (AUD INJ/PTS and TTS) thresholds based on NMFS
(2024f)

Impulsive Source Non-Impulsive Source
Marine Mammal - :
Functional Hearing Group PK Weighted SELaan Weighted SE';““
(dB re 1 pPa) (dB re 1 pPa%s) (dB re 1 pPaZs)
UNDERWATER
Low-frequency cetaceans AUD INJ/PTS 222 183 197
(LFC) TTS 216 168 177
High-frequency cetaceans AUD INJ/PTS 230 193 201
(HFC) TS 224 178 181
Very High-frequency AUD INJ/PTS 202 159 181
cetaceans (VHFC) TS 196 144 161
AUD INJ/PTS 223 183 195
Phocid pinnipeds (PPW)
TTS 217 168 175
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Impulsive Source Non-Impulsive Source

Marine Mammal Eff .
Functional Hearing Group ect PK Weighted SEL24n Weighted SELzan
(dB re 1 pPa) (dB re 1 pPa%s) (dB re 1 uPas)

AUD INJ/PTS 230 185 199

Otariid pinnipeds (OW)
TTS 224 170 179

AUD INJ/PTS 162 140 154
Phocid pinnipeds (PA)

TTS 156 125 134

AUD INJ/PTS 177 163 177
Otariid pinnipeds (OA)

TTS 171 148 157

Note: Peak sound pressure (PK) values are flat weighted or unweighted within the generalized hearing range of marine
mammals (i.e., 7 Hz to 160 kilohertz): Values presented for SEL.um Use a 24-hour cumulative analysis unless stated otherwise.
dB re 1 pPa = decibels relative to 1 micropascal; dB re 1 puPa2s = decibels relative to 1 micropascal squared second

Non-auditory Injury Criteria for Explosives (Unexploded Ordnance)

Shock waves associated with underwater detonations can induce both auditory effects (AUD INJ/PTS
and TTS) (Table 3.5.6-3) and non-auditory physiological effects, including direct tissue damage
(mortality, slight lung injury, and gastrointestinal injury) known as primary blast injury. The magnitude of
the acoustic impulse (which is the integral of the instantaneous sound pressure) of the underwater blast
causes the most common injuries and, therefore, its value is used to determine if mortality, slight lung
injuries, and gastrointestinal injuries occur (Finneran et al. 2017). Mortality and slight lung injury are the
primary non-auditory effects considered; the threshold for each depends upon an animal’s mass and
depth. Table 3.5.6-4 provides an estimate of mass of the different marine mammal species considered in
this assessment. Finneran et al. (2017) summarize criteria and thresholds used by the U.S. Navy to
assess the potential for mortality and slight lung and gastrointestinal injury from explosive sources.
Table 3.5.6-5 lists equations used to calculate thresholds based on effects observed in 1 percent of
exposed animals.

Table 3.5.6-4. Representative calf/pup and adult mass estimates used for assessing impulse-
based onset of lung injury and mortality threshold exceedance distances 2

A Adult Mass

(kilograms)

Impulse Animal Group Representative Species Mass
(kilograms)

Baleen whales and sperm whale Sl eilelle (it o ey 650 16,000
Sperm whale (Physeter macrocephalus)
Pilot and minke whales Minke whale (Balaenoptera acutorostrata) 200 4,000
Beaked whales Gervais’ beaked whale (Mesoplodon europaeus) 49 366
Dolphins, kogia, pinniped d
OIpnins, Kogla, pinnipeds, an Harbor seal (Phoca vitulina) 8 60
sea turtles
Porpoises Harbor porpoise (Phocoena phocoena) 5 40
a Values are based on the smallest expected animals for the species.
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Table 3.5.6-5. Thresholds for onset of non-auditory injury based on observed effects on 50 percent
of exposed animals

Hearing Group Mortality (Severe lung Gastrointestinal

Slight Lung Injury®

injury) ® Tract Injury

All marine mammals Lok flat: 237 dB

1/6 1/6
103M*3 (1+-=) " Pass 47.5M3 (1+-=) " Pass

2 M animal (adult and/or calf/pup) mass (kilograms) (see Table C.9 in U.S. Navy 2017); D animal depth (meters).
b Lung injury (severe and slight) thresholds are dependent on animal mass.

Auditory Explosive Thresholds

The supersonic shock wave from an explosion transitions to a normal pressure wave at a range
determined by the weight and type of the explosive used. The ranges to the impulsive TTS and AUD INJ
(Table 3.5.6-3) are applicable for determining auditory injury impacts.

Behavioral Explosive Thresholds

Single blast events within a 24-hour period are not presently considered by NMFS to produce behavioral
effects if they are below the onset of TTS thresholds for frequency-weighted SEL and peak pressure level
(Table 3.5.6-3). Therefore, the effective disturbance threshold for single events in each 24-hour period is
the TTS onset.

3.5.6.2 Impact Level Definitions for Marine Mammals

Impact level definitions for marine mammals are provided in Table 3.5.6-6. Impact levels are intended to
serve NEPA purposes only and they are not intended to incorporate similar terms used in other
statutory or regulatory reviews. For example, the term “negligible” is used for NEPA purposes as defined
here and is not necessarily intended to indicate a negligible impact or effect under the MMPA. Similarly,
the use of “detectable” or “measurable” in the NEPA significance criteria is not necessarily intended to
indicate whether an effect is “insignificant” or “adverse” for purposes of ESA Section 7 consultation.

Table 3.5.6-6. Impact level definitions for marine mammals

Impact
Impact Type | Definition
Level P P
The impacts on individual marine mammals or their habitat, if any, would be at
Adverse the lowest levels of detection and barely measurable, with no perceptible
Negligible consequences to individuals or the population.
. Impacts on species or habitat would be beneficial but so small as to be
Beneficial
unmeasurable.
Impacts on individual marine mammals or their habitat would be detectable and
Adverse measurable; however, they would be of low intensity, short term, and localized.
Minor Impacts on individuals or their habitat would not lead to population-level effects.
Beneficial If beneficial impacts occur, they may result in a benefit to some individuals and
would be temporary to short term in nature.
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Impact ..
Level Impact Type | Definition

Impacts on individual marine mammals or their habitat would be detectable and
measurable; they would be of medium intensity, can be short term or long term,
and can be localized or extensive. Impacts on individuals or their habitat could
have population-level effects, but the population can sufficiently recover from the
Moderate impacts or enough habitat remains functional to maintain the viability of the
species both locally and throughout their range.

Adverse

Beneficial impacts on species would not result in population-level effects.
Beneficial 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.

Impacts on individual marine mammals or their habitat would be detectable and
measurable; they would be of severe intensity, can be long lasting or permanent,
and would be extensive. Impacts on individuals and their habitat would have
Major severe population-level effects and compromise the viability of the species.

Adverse

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

3.5.6.3 Impacts of Alternative A — No Action on Marine Mammals

When analyzing the impacts of the No Action Alternative on marine mammals, BOEM considered the
impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities
(excluding the Proposed Action), on the baseline conditions for marine mammals. BOEM separately
analyzes how resources would be affected over time as reasonably foreseeable activities are
implemented. The cumulative impacts of the No Action Alternative considered the impacts of the No
Action Alternative in combination with other planned non-offshore wind and offshore wind activities,
other than the Proposed Action, as described in Appendix D, Planned Activities Scenario.

Impacts of the No Action Alternative

Under the No Action Alternative, BOEM would not approve the COP and the Project would not take
place, thus, baseline conditions for marine mammals would continue to follow current regional trends.
Hence, not approving the Project’s COP would have no additional direct and indirect effects of the
Project on marine mammals, where the direct and indirect effects are defined as the alternative impacts
(without baseline). Similarly, under the No Action Alternative, NMFS would not issue the requested
incidental take authorization for the Project, which would also result in no additional direct and indirect
effects on marine mammals and their habitat. All marine mammal species in the geographic analysis
area are also subject to ongoing anthropogenic impacts.

The main known contributors to mortality events include collisions with vessels (ship strikes),
entanglement with fishing gear, and fisheries bycatch. Other important IPFs considered include
underwater noise from anthropogenic sources such as offshore construction, G&G surveys, military
training and testing activities, vessels, aircraft and dredging; accidental releases, which can have
physiological effects on marine mammals; EMFs, which can result in behavioral changes in marine
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mammals; cable emplacement and maintenance and port utilization, which can disturb benthic prey
species for marine mammals and affect water quality; gear utilization, which can lead to an increased
risk of interactions with fishing gear; lighting, which can result in behavioral changes in marine mammals
and effects on prey species; noise, which can have physiological and behavioral effects on marine
mammals; the presence of structures, which can result in behavioral changes in marine mammals,
effects on prey species, which can affect prey availability for, and distribution of, marine mammals, and
increased risk of interactions with fishing gear; and vessel traffic, which increases risk of vessel collision.
Impacts of ongoing activities on marine mammal prey items are assessed in Section 3.5.5, Finfish,
Invertebrates, and Essential Fish Habitat, which summarizes the effects on fish, invertebrates, and EFH.

The following ongoing offshore wind activities in the geographic analysis area would contribute to
impacts on marine mammals (based on the scenario shown in Appendix D).
e Continued O&M of three offshore wind projects:
o Block Island Project (five WTGs) installed in state waters.
o CVOW-Pilot Project (two WTGs and one OSP) installed in OCS-A 0497.
o South Fork Wind Farm Project (12 WTGs and 1 OSP) installed in OCS-A 0517.
e Ongoing construction of eight offshore wind projects:
o Vineyard Wind 1 Project (62 WTGs and 1 OSP) in OCS-A 0501.
o Revolution Wind Project (65 WTGs and 2 OSPs) in OCS-A 0486.
o Sunrise Wind Project (94 WTGs and 1 OSP) in OCS-A 0487.

o New England Wind Project (128 WTGs and 2 OSPs) in OCS-A 0534 and a portion of OCS-A
0501.

o Empire Wind Project (138 WTGs and 2 OSPs) in OCS-A 0512.

o Ocean Wind 1 Project (98 WTGs and 3 OSPs) in OCS-A 0498.

o Atlantic Shores South Project (195 WTGs and 2 OSPs) in OCS-A 0499.
o CVOW-C Project (176 WTGs and 3 OSPs) in OCS-A 0483.

Many marine mammal migrations cover long distances, and these factors individually and in
combination can have impacts on individuals over broad geographical and temporal scales. Ongoing
activities (excluding the Proposed Action) are expected to continue to contribute to impacts on marine
mammals.

The effects of approved projects have been evaluated through previous NEPA review and are
incorporated by reference. Ongoing O&M of the Block Island and CVOW-Pilot projects and construction
and O&M of multiple offshore wind projects would affect marine mammals through the primary IPFs of
noise and presence of structures. Ongoing offshore wind activities would have the same type of impacts
from noise, presence of structures, cable emplacement and maintenance, port utilization, and lighting
that are described in detail in the following sections for planned offshore wind activities.
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IPFs with the greatest potential impact on marine mammals from ongoing non-offshore wind activities
in the geographic analysis area are discussed here and in Appendix D, Planned Activities Scenario,
Section D.2.

Accidental releases and discharges: Marine mammals are particularly susceptible to the effects of
contaminants from pollution and discharges as they accumulate through the food chain or are ingested
with garbage. Polychlorinated biphenyls (PCBs) and chlorinated pesticides (e.g., DDT, DDE, dieldrin) are
of most concern and can cause long-term chronic impacts. These contaminants can lead to issues in
reproduction and survivorship and other health concerns (e.g., Pierce et al. 2008; Jepson et al. 2016; Hall
et al. 2018; Murphy et al. 2018); however, the population-level effects of these and other contaminants
are unknown. Research on contaminant levels for many marine mammal species is lacking. Some
information has been gathered from necropsies conducted from bycatch and, therefore, focus on
smaller whale species and seals. Moderate levels of these contaminants have been found in pilot whale
blubber (Taruski et al. 1975; Muir et al. 1988; Weisbrod et al. 2000). Weisbrod et al. (2000) examined
PCBs and chlorinated pesticide concentrations in bycaught and stranded pilot whales in the western
North Atlantic. Contaminant levels were similar to or lower than levels found in other toothed whales in
the western North Atlantic, perhaps because they are feeding farther offshore than other species
(Weisbrod et al. 2000). Dam and Bloch (2000) found very high PCB levels in long-finned pilot whales in
the Faroe Islands. Additionally, high levels of toxic metals (e.g., mercury, lead, cadmium) and selenium
were measured in pilot whales harvested in the Faroe Islands drive fishery (Nielsen et al. 2000).

Trash and debris may be released by vessels or ports operations throughout the geographic analysis
area. Worldwide, 62 of 123 (about 50 percent) marine mammal species have been documented
ingesting marine litter (Werner et al. 2016). The global stranding data indicate potential debris induced
mortality rates of 0 to 22 percent. Mortality has been documented in cases of debris interactions, as
well as blockage of the digestive track, disease, injury, and malnutrition (Baulch and Perry 2014).
However, it is difficult to link physiological impacts on individuals to population-level impacts (Browne et
al. 2015). While federal regulations are in place to prevent accidental releases, it is possible that some
debris could be lost overboard during ongoing offshore wind and non-offshore wind activities.

Unexpected or unanticipated events, including vessel collisions or allisions, events that would result in
equipment failure, or oil spills and chemical releases could occur during the construction, operations, or
decommissioning phases of offshore wind projects. Such incident occurred on July 2024 wherein
structural damage to a turbine blade at Vineyard Wind 1 offshore wind farm caused the blade to detach
while undergoing testing, resulting in debris to accumulate in the water and some washing ashore
around Nantucket, Vineyard, and Rhode Island sounds (Vineyard Wind 2024). Based on preliminary
investigations conducted by Arcadis US Inc. (2024), the blade materials and debris are comprised of
fiberglass, semi-rigid foam, and polyester resins similar to materials that can be found in textiles, boat
construction, and the aviation industry. These stable physical and chemical properties are also the basis
for the acceptance of the blades for landfill disposal once retired, as non-toxic, non-hazardous, solid
waste materials. Further evaluations will consider the potential for degradation of the residual blade
materials that remain in the environment and potential exposure routes and other fate and transport
mechanisms. Offshore wind developers are required to develop a comprehensive federally-approved
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emergency response plan to address unanticipated accidents as part of the permitting process. Vineyard
Wind and GE Vernova have since conducted root cause analyses, debris recovery efforts and debris
containment, onshore and offshore cleanup operations, and are engaged with federal (including BSEE
and USCG), state, tribal, and local stakeholders to ensure the health and safety of its workforce,
mariners, and the environment (Vineyard Wind 2024a).

While exposure to accidental releases and discharges from ongoing non-offshore wind activities could
lead to more severe impacts, current regulations and requirements imposed on federally approved
activities prohibit vessels from dumping potentially harmful debris, require measures to avoid and
minimize spills of toxic materials, and provide mechanisms for spill reporting and response. These
measures would reduce the likelihood, and the extent of potential impacts would be localized to the
area around each activity. Thus, impacts from accidental releases and discharges from ongoing non-
offshore wind activities would likely be minor for mysticetes (including NARWSs), odontocetes, and
pinnipeds and are unlikely to result in population-level effects, although consequences to individuals
would be detectable and measurable.

Impacts from accidental releases and discharges associated with the ongoing construction and operation
of offshore wind projects have been previously analyzed and were anticipated to result in negligible
impacts (BOEM 2021a, 2021b, 202343, 2023d ). Offshore wind projects will comply with their Qil Spill
Response Plan and USCG requirements for the prevention and control of oil and fuel spills.

Cable emplacement and maintenance: Emplacement and maintenance of submarine cables and
pipelines associated with non-offshore wind activities, and cable emplacement and maintenance for
ongoing offshore wind activities would disturb bottom sediments and cause temporary increases in
suspended sediment; these disturbances would be local and generally limited to the emplacement
corridor. Data are not available regarding marine mammal avoidance of localized turbidity plumes;
however, Todd et al. (2015) suggest that because some marine mammals often live in turbid waters and
some species of mysticetes and sirenians employ feeding methods that create sediment plumes, some
species of marine mammals have a tolerance for increased turbidity. If elevated turbidity caused any
behavioral responses such as avoiding the turbidity zone or changes in foraging behavior, such behaviors
would be temporary, and any impacts would be temporary and short term. Turbidity associated with
increased sedimentation may result in temporary, short-term impacts on marine mammal prey species.
Impacts from cable emplacement and maintenance from the ongoing construction and operation of
offshore wind projects have been previously analyzed for other offshore wind projects in the area and
were anticipated to be negligible to minor (BOEM 2021a, 2021b, 2023a, 2023b). Impacts from
emplacement and maintenance of submarine cables and pipelines are anticipated to be negligible.
Sediment resuspension during cable and pipeline emplacement and maintenance would be short term
and localized, and individual marine mammals, if present, would be expected to successfully forage in
nearby areas not affected by increased turbidity.

Climate change: Global climate change is an ongoing risk for marine mammal species in the geographic
analysis area. Warming and sea level rise could affect marine mammals through increased storm
frequency and severity, altered habitat/ecology, altered migration patterns, increased disease incidence,
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and increased erosion and sediment deposition (Evans and Bjgrge 2013; Evans and Waggitt 2020;
Learmonth et al. 2006). Increased temperatures can alter habitat, modify species’ use of existing
habitats, change precipitation patterns, and increase storm intensity (USEPA 2016; NASA 2019; Love et
al. 2013). Increase of the ocean’s acidity has numerous effects on ecosystems including reducing
available carbon that organisms use to build shells and causing a shift in food webs offshore (USEPA
2016; NASA 2019; Love et al. 2013). This has the potential to affect the distribution and abundance of
marine mammal prey (PMEL 2020). For example, between 1982 and 2018, the average center of
biomass for 140 marine fish and invertebrate species along U.S. coasts shifted approximately 20 miles
(32 kilometers) north. These species also migrated an average of 21 feet (6 meters) deeper (USEPA
2016). Shifts in abundance of their zooplankton prey will affect mysticetes who travel over large
distances to feed (Hayes et al. 2020). The extent of these impacts is unknown; however, it is likely that
marine mammal populations already stressed by other factors (e.g., NARWs) will likely be the most
affected by the repercussions of climate change.

Warming and sea level rise, with their associated consequences, and ocean acidification could lead to
long-term, high-consequence, population-level impacts on marine mammals. Impacts of climate change
would likely be minor to moderate for mysticetes (except for NARW), odontocetes, and pinnipeds and
are likely to result in long-term consequences to individuals or populations that are detectable and
measurable. Effects on individual species, such as NARW, would depend on a number of complex
factors, including the nature and extent of climate change impacts on the availability and distribution of
forage and suitable habitat, the ability of the species to adapt to these impacts, and the status and
resilience of the affected population. Impacts of climate change would likely be major for NARW and
have the potential to result in population-level effects through detectable and measurable impacts on
the individual that could compromise the viability of the species.

Discharges/intakes: A potential impact related to vessels and vessel traffic is ballast water and bilge
water discharges from marine vessels. Vessels are required to adhere to existing state and federal
regulations related to ballast and bilge water discharge, including USCG ballast discharge regulations (33
CFR 151.2025) and USEPA National Pollutant Discharge Elimination System Vessel General Permit
standards, both of which regulate discharge of ballast or bilge water and effectively minimize the
likelihood of nonnative species invasions through discharges. Adherence to these regulations is the
responsibility of the vessel operators.

Impacts from discharges/intakes associated with ongoing non-offshore wind activities are anticipated to
be negligible for mysticetes (including NARW), odontocetes, and pinnipeds, of the lowest level of
detection, and barely measurable, with no perceptible consequences to individuals or the population.

EMFs: The marine environment continuously generates a variable ambient EMFs. The motion of
electrically conductive seawater through Earth’s magnetic field induces voltage potential, thereby
creating electrical currents. Surface and internal waves, tides, and coastal ocean currents all create weak
induced EMFs. Their magnitude at a given time and location is dependent on the strength of the
prevailing magnetic field, site, and time-specific ocean conditions. Other external factors like electrical
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storms and solar events can also cause variability in the baseline level of EMF naturally present in the
environment (CSA Ocean Sciences, Inc. 2019).

Existing in-service submarine telecommunication cables present in the offshore export cable corridors
would presumably continue to operate and generate EMF effects under the No Action Alternative. As
the type and capacity of these cables are not specified, the associated baseline EMF effects can be
inferred from available literature. Electrical telecommunications cables are likely to induce a weak EMF
on the order of 1 to 6.3 microvolts per meter within 3.3 feet (1 meter) of the cable path (Gill et al. 2005).
Fiber-optic communications cables with optical repeaters would not produce EMF effects. Additional
EMFs would also emanate from new offshore export cables and interarray cables constructed for
offshore wind projects. Up to 32,537 miles (52,363 kilometers) of cable would be added in the
geographic analysis area from other planned offshore wind activities, producing an EMF in the
immediate vicinity of each cable during operations. Exponent Engineering, P.C. (2018) modeled EMF
levels for South Fork Wind Farm export cables and interarray cables. The model estimated magnetic
field levels ranging from 13.7 to 76.6 milligauss on the bed surface above the buried and exposed export
cables. Modeled estimates for interarray cables ranged from 9.1 to 65.3 milligauss above the cables.
Induced field strength would decrease effectively to 0 milligauss within 25 feet (7.6 meters) of each
cable.

EMF effects on marine mammals from non-offshore wind activities would vary in extent and magnitude
depending on overall cable length, the proportion of buried versus exposed cable segments, and
project-specific transmission design (e.g., HVAC or HVDC, transmission voltage). However, measurable
EMF effects are generally limited to within tens of feet of cable corridors. BOEM would require future
submarine power cables to have appropriate shielding and burial depth to minimize potential EMF
effects from cable operation.

Impacts from EMFs from ongoing non-offshore wind activities would likely be negligible for mysticetes
(including NARW), odontocetes, and pinnipeds, of the lowest level of detection, and barely measurable,
with no perceptible consequences to individuals or the population.

Impacts from EMFs from the ongoing construction and operation of offshore wind projects have been
previously analyzed and were anticipated to be negligible for mysticetes (including NARW), odontocetes,
and pinnipeds, due to estimated low EMF levels, the localized nature of EMFs along the cables near the
seafloor, and appropriate shielding and burial depth (BOEM 2021a, 2021b, 2023a).

Gear utilization: Fisheries interactions can have adverse effects on multiple marine mammal species,
with estimated global mortality exceeding hundreds of thousands of individuals each year (Read et al.
2006). Marine mammals can ingest or become entangled in marine debris (e.g., ropes, plastic) lost from
fishing vessels and other offshore activities. The majority of recorded marine megafauna entanglements
are directly or indirectly attributable to ropes and lines associated with fishing gear (Benjamins et al.
2014; Harnois et al. 2015; Mclntosh et al. 2015). Depending on the severity of entanglement, this could
lead to reduced foraging and swimming capacity and eventual mortality due to drowning.
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Of the species considered in this assessment, entanglement in fishing gear is listed as a threat to
humpback whales, NARWSs, blue whales, fin whales, sei whales, minke whales, common bottlenose
dolphins, Atlantic white-sided dolphin, Risso’s dolphin, short-finned pilot whales, harbor seals, and gray
seals (Hayes et al. 2020, 2022, 2023; NMFS 2024d) with evidence of fishery interactions causing injury or
mortality for each of these species in the Greater Atlantic Regional Fisheries Office/NMFS
entanglement/stranding database (Hayes et al. 2022, 2023; NMFS 2024d). Entanglement in fishing gear
has been identified as one of the leading causes of mortality in NARWs and may be a limiting factor in
the species’ recovery (Knowlton et al. 2012). NMFS estimates that 83 percent of NARW individuals have
been entangled in fishing gear at least once and 59 percent of these individuals show evidence of
multiple fishing gear entanglements, with rates increasing over the past 30 years (NMFS 2024d; King et
al. 2021; Knowlton et al. 2012). Juveniles and calves are entangled at higher rates than adults. From
2017-2024, fishery entanglements caused an estimated six mortalities or serious injuries in NARWSs per
year (Hayes et al. 2023). In 2024, four active entanglement cases were reported bringing to cumulative
total to 90 entanglement cases since 2017 (NMFS 2024b). Entanglement wounds have also become
more severe since 1990, potentially caused by an increased use of stronger lines in fixed fishing gear
(Knowlton et al. 2016). Recent literature indicates that the proportion of NARW mortality attributed to
fishing gear entanglement is likely higher than previously estimated from recovered carcasses (Pace
2021). In 2021, there were five active entanglements/entrapment cases, three of which were new. Of
the three newly entangled whales (with attached gear), two were in U.S. waters and one in Canadian
waters. When factoring in entanglement scars, seven additional entanglement events occurred in
Canadian waters and four in U.S. waters in 2021 (Pettis et al. 2022). Entanglement may also be
responsible for high mortality rates in other large whale species (Read et al. 2006). Of the available
information, there are considerable data on the potential for entanglement of humpback whales. A
study of 134 individual humpback whales in the Gulf of Maine suggested that between 48 and 65
percent of the whales experienced entanglements (Robbins and Mattila 2001) and that 12 to 16 percent
encounter gear annually (Robbins 2012). Limited information is available for sperm whale entanglement
mortalities; however, from 1993-1998 there were documented three sperm whale entanglements, two
of which were in the North Atlantic Ocean. Three additional sperm whale mortalities from entanglement
were also documented in 2009—-2010 in a similar region (Waring et al. 2015). There are no documented
reports of fishery-related mortality or serious injury to this stock from 2017-2021, although one
stranding mortality in Florida in 2021 was attributed to ingestion of plastics, including fishing net (NMFS
2024d).

Pinnipeds, including harbor seals and gray seals, are also at risk for entanglements (Hayes et al. 2020,
2021; NMFS 2024d). Drowning or asphyxiation in gear, chronic secondary complications of injuries, and
feeding impairment are all associated with entanglement mortalities in seals (Moore et al. 2013. A 2014
unoccupied aerial system survey of large populations of gray and harbor seals was used to assess the
prevalence of entanglement within haul-out locations in the North Atlantic. The mean prevalence of
entanglement within the haul-outs varied between 0.83 percent and 3.70 percent (Waring et al. 2015).
However, observed serious injury rates are lower than would be expected from the anecdotally
observed numbers of gray seals living with ongoing entanglements, as gray seals entangled in netting
are common at haul-out sites in the Gulf of Maine and southeastern Massachusetts. This may be

Affected Environment and Environmental Consequences 3.5.6-26 USDOI | BOEM



because the majority of observed animals are dead when they come aboard the vessel at bycatch
(Josephson et al. 2021); therefore, rates do not reflect the number of live animals that may have broken
free of the gear and are living with entanglements. Martins et al. 2019 estimated the mean prevalence
of live entangled gray seals at haul-out sites in Massachusetts and Isle of Shoals to be between 1 and 4
percent.

Bycatch occurs in various commercial, recreational, and subsistence fisheries with hotspots driven by
marine mammal density and fishing intensity (Lewiston et al. 2014). Small cetaceans and seals are at
most risk of being caught as bycatch in various commercial, recreational, and subsistence fisheries due
to their small body size that allows them to be taken up in fishing gear. Of the species considered in this
assessment, Risso’s dolphins, short-finned pilot whales, harbor porpoises, white-sided dolphins, harbor
seals, and gray seals have been documented in several fisheries’ bycatch data. Several commercial
fisheries have documented bycatch. The ones that most commonly report bycatch are pelagic longlining,
bottom trawling, and sink gillnetting (Hayes et al. 2020, 2021). Purse seine fisheries, Atlantic blue crab
trap/pot, North Carolina roe mullet stop net, and hook and line (rod and reel) have also noted instances
of marine mammal bycatch.

Stranding data indicate that other marine mammal species may be affected by entanglements or
bycatch; however, the contribution of fishery-related mortalities and serious injuries to these strandings
is often difficult to determine. This is because not all of the marine mammals that die or are seriously
injured wash ashore, and not all will show signs of entanglement or other fishery interaction (Hayes et
al. 2020, 2021; NMFS 2024d). As a result, the contribution of fisheries interactions to the annual
mortality and injury of marine mammal species in the geographic analysis area and beyond is likely
underestimated (Hayes et al. 2020, 2021; NMFS 2024d). Although the duration of increased gear
utilization is long term, the frequency of individual gear in any one location throughout the geographic
analysis area is short term and localized. The impacts of gear utilization on mysticetes, odontocetes, and
pinnipeds from ongoing non-offshore wind activities would be moderate because it is likely to result in
long-term consequences to individuals or populations that are detectable and measurable, with the
exception of NARW. Impacts on individual mysticetes, odontocetes, and pinnipeds could have
population-level effects, but the population should sufficiently recover. Gear utilization from ongoing
non-offshore wind activities would likely result in long-term major impacts for NARW because impacts
on individual NARWSs could have severe population-level effects and compromise the viability of the
species. Impacts on individual mysticetes other than NARWSs, odontocetes, and pinnipeds could have
population-level effects, but the population should sufficiently recover. Gear utilization from ongoing
non-offshore wind activities would likely result in major impacts for NARWs because impacts on
individual NARWSs could have severe population-level effects and compromise the viability of the
species.

BOEM does not anticipate that mysticete, odontocete, and pinniped entanglement with gear used for
biological monitoring in ongoing offshore wind projects would occur. Fisheries monitoring plans for
ongoing offshore wind activities requires coordination and/or permitting with the appropriate federal
agencies and would follow BOEM'’s guidance for fisheries surveys provided in Guidelines for Providing
Information on Fisheries for Renewable Energy Development on the Atlantic Outer Continental Shelf
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(BOEM 2023c), including recommendations to reduce the number of vertical lines, such as use of
ropeless gear technologies, buoy line weak links, and other risk-reduction measures consistent with
NMFS recommendations (https://www.fisheries.noaa.gov/s3/2023-
06/NOAAFisheriesGreaterAtlanticRegionProtectedSpeciesBestManagementPracticesandRiskReductionM
easuresforOffshoreWindFisherySurveys20Jun2023.pdf). There are no documented entanglement cases
associated with biological monitoring for Block Island wind farm, the CYVOW-Pilot Project, or the
Vineyard Wind 1 Project. There are 13 documented seal deaths from South Fork Wind Farm biological
monitoring; however, these occurred during gillnet surveys, and South Fork Wind Farm has since ceased
gillnet surveys. While impacts from gear utilization associated with biological monitoring on individual
marine mammals could occur, monitoring plans will have sufficient mitigation procedures in place to
reduce potential impacts to not result in population-level effects. Accordingly, impacts are expected to
be negligible to minor (BOEM 2021a, 2021b, 2023a, 2023d).

Lighting: The addition of 975 WTGs and 17 OSPs to the geographic analysis area with aviation and
marine navigation lighting, as well as lighting associated with construction vessels, would increase
artificial lighting in the offshore environment. Orr et al. (2013) concluded that the operational lighting
effects from wind farm facilities on marine mammal distribution, behavior, and habitat use were
uncertain but likely negligible if recommended design and operating practices are implemented. BOEM
requires wind farm developers to comply with the current design guidance for avoiding and minimizing
artificial lighting effects; however, artificial light could aggregate prey species at night. Impacts from
lighting from ongoing offshore wind activities would likely be negligible for mysticetes, odontocetes, and
pinnipeds and are likely to be of the lowest level of detection and barely measurable, with no
perceptible consequences to individuals or the population (BOEM 2021a, 2021b, 2023a).

Noise — overview: Underwater sound is a pervasive issue throughout the world’s oceans and can
adversely affect marine mammals. Vessel traffic, seismic surveys, and active naval sonars are the main
anthropogenic contributors to low- and mid-frequency noises in oceanic waters (NMFS 2018), with
vessel traffic the dominant contributor to ambient sound levels in frequencies below 200 Hz (Arveson
and Vendittis 2000; Veirs et al. 2016). In the marine mammal geographic analysis area, underwater
noise is generated from ongoing non-offshore wind and ongoing offshore wind activities including
impulsive (e.g., impact pile driving, G&G surveys, UXO detonation) and non-impulsive (e.g., vibratory pile
driving and drilling, military training and testing activities, vessels, G&G surveys, aircraft, dredging)
sources. Long-term effects of multiple anthropogenic underwater noise stressors on marine mammals
across their large geographical range are difficult to determine and relatively unknown. The potential for
these stressors to have population-level consequences likely varies by species, among individuals, across
situational contexts, and by geographic and temporal scales (Southall et al. 2021).

The potential for underwater noise to result in injury, mortality, or disturbance of marine mammals
depends on the received sound level, frequency of the sound relative to the hearing ability of the
animal, and level of natural background (or ambient) noise. Potential effects include non-auditory injury,
permanent or temporary hearing loss, behavioral changes, acoustic masking, or increases in
physiological stress (Gotz et al. 2009) and can range from subtle changes in behavior at low received
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levels to strong disturbance effects or potential injury or mortality at high received levels (Southall et al.
2007, 2019). These potential effects are discussed below.

Non-auditory injury: Non-auditory physiological impacts are possible for very intense sounds or blasts,
such as explosions. This kind of impact is not expected for most of the activities associated with offshore
wind development; it is only possible during detonation of unexploded ordnances (UXO) without
mitigation or if explosives are used in decommissioning. Although many marine mammals can adapt to
changes in pressure during their deep foraging dives, the shock waves produced by explosives expose
the animal to rapid changes in pressure, which in turn, causes a rapid expansion of air-filled cavities
(e.g., the lungs). This forces the surrounding tissue or bone to move beyond its limits that may lead to
tears, breaks, or hemorrhaging. The extent and severity of such injury that would occur depends on
several factors including the size of these air-filled cavities, ambient pressure, how close an animal is to
the blast, and how large the blast is (U.S. Navy 2017). In extreme cases, this can lead to severe lung
damage, which can directly kill the animal; a less severe lung injury may indirectly lead to death due to
an increased vulnerability to predation or the inability to complete foraging dives.

Permanent or temporary hearing loss: Sound reaching the receiver with ample duration and sound
pressure level can result in a loss of hearing sensitivity in marine mammals, termed a noise-induced
threshold shift. Auditory thresholds for underwater noise are expressed using three common metrics:
root-mean-square sound pressure level (SPL or Lwms), and peak sound pressure (Lgk), both measured in dB
re 1 uPa; and sound pressure level (SEL or L), a measure of energy in dB re 1 pPa’s. Ly is an
instantaneous value, whereas SEL is the total noise energy of an event or number of events (e.g., over a
period of 24 hours, SELan), and Lms is that total energy to which an animal is exposed normalized to

1 second.

A noise-induced threshold shift may consist of a TTS or PTS. TTS is a relatively short-term, reversible loss
of hearing following noise exposure (Southall et al. 2007), often resulting from cellular fatigue and
metabolic changes (Saunders et al. 1985). While experiencing either TTS or PTS, the hearing threshold
rises, and a sound must be louder to be detected. PTS is an irreversible loss of hearing (permanent
damage) following noise exposure that commonly results from inner ear hair cell loss or severe damage
or other structural damage to auditory tissues (Saunders et al. 1985; Henderson et al. 2008). There have
not been any field studies that have examined TTS or permanent hearing damage (i.e., PTS) in free-
ranging marine mammals exposed to anthropogenic sounds. TTS has been demonstrated in high-
frequency cetaceans (HFCs) (dolphins), very high-frequency cetaceans (VHFCs) (harbor porpoise), and
pinnipeds (harbor seal, California sea lion, northern elephant seal) in response to exposure to impulsive
and non-impulsive noise sources (a review is provided in Southall et al. 2007; NMFS 2013; Finneran
2015). Prolonged or repeated exposure to sound levels sufficient to induce TTS without recovery time
can lead to PTS (Southall et al. 2007). A PTS of 7-10 dB was demonstrated in an individual harbor seal
after 2 exposures to an underwater 4.1 kHz pure tone fatiguing stimulus gradually increased to a
maximum received sound pressure of 184 dB re 1 uPa with a duration of 60 seconds (Kastak et al. 2008).

TTS effects are temporary at the individual level, with recovery occurring over a short period of time
(e.g., within several days) after the completion of the activities causing the effect. Effects on populations
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are dependent on the potential for individuals of the population to be affected (e.g., spatial overlap) or
the health of the population being able to withstand temporary or permanent physiological effects
associated with individuals experiencing TTS, PTS, or other physiological effects.

Physiological stress: The presence of anthropogenic noise, even at low levels, can increase physiological
stress in a range of taxa, including humans (Kight and Swaddle 2011; Wright et al. 2007). This is
extremely difficult to measure in wild animals, but several methods have recently emerged that may
allow for reliable measurements in marine mammals. Baleen plates store both adrenal steroids (stress
biomarkers, e.g., cortisol) and reproductive hormones and, at least in bowhead whales, can be reliably
analyzed to determine the retrospective record of prior reproductive cycles (Hunt et al. 2014). Waxy
earplugs from baleen whales can be extracted from museum specimens and assayed for cortisol levels;
one study demonstrated a potential link between historical whaling levels and stress (Trumble et al.
2018). These retrospective methods are helpful for answering certain questions, while the collection of
fecal samples is a promising method for addressing questions about more recent stressors (Rolland et al.
2005).

Disturbance (behavioral effects): Marine mammals show varying levels of disturbance to underwater
noise sources and behavioral responses can range from minor to severe, depending on a suite of
variables including season, location, species, life-history stage, and the type of noise. Observed
behavioral responses include displacement, avoidance, increases or decreases in vocal activity and
habituation, as well as changes to or cessation of biologically important behaviors which include
breeding, calving, foraging, resting or socializing; changes in diving behavior (e.g., reduced or prolonged
dive times, changes in swimming speed and direction); aggressive behavior (e.g., jaw clapping or
tail/fluke slapping); and changes in historical migration routes. Behavioral responses can ultimately
cause disruption in foraging patterns, increases in physiological stress and alertness, reduced breeding
opportunities, increased swim speed and dive times, and changes to group association patterns (e.g.,
tighter groups). In response to underwater noise, if a marine mammal changes its behavior or moves to
avoid the noise, impacts may not be important to the individual, stock, or population as a whole.
However, if marine mammals were to be displaced from a breeding area or foraging ground, impacts
among the individuals and population could be significant (Booth et al. 2020). Studies have found that in
species such as the blue whale, call production was increased amidst received sound exposure levels of
131 dB re 1 puPa2-s, potentially indicating the species attempt to “compensate” for increases in
background noise levels (Di lorio and Clark 2010). However, other studies have shown that in species
such as the bowhead whale, calling rates increased at low received levels of airgun sounds, but then
decreased when received levels exceeded a certain threshold (Blackwell et al. 2015). Available studies
show variation in response to underwater sound and further support how the degree of impact depends
on many factors (e.g., behavioral state, reproductive state, distance to the sound source).

To better understand and categorize the potential effects of behavioral responses, Southall et al. (2007)
developed a behavioral response severity scale of low, moderate, or high (Southall et al. 2007; Finneran
et al. 2017). This scale was recently updated (Southall et al. 2021). The revised report updated the single
severity response criteria defined in Southall et al. 2007 into three parallel severity tracks that score

behavioral responses from 0 to 9. The three severity tracks are survival, reproduction, and foraging. This
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approach is acknowledged as being relevant to vital rates, defining behaviors that may affect individual
fitness, which may ultimately affect population parameters. It is noted that not all the responses within
a given category need to be observed but that a score is assigned for a severity category if any of the
responses in that category are displayed. To be conservative, the highest (or most severe) score is to be
assigned for instances where several responses are observed from different categories. In addition, the
authors acknowledge that it is no longer appropriate to relate “simple all-or-nothing thresholds” to
specific received sound levels and behavioral responses across broad taxonomic groupings and sound
types due to the high degree of variability within and between species and noise types. The new criteria
also move away from distinguishing noise impacts from impulsive versus non-impulsive sound types into
considering the specific type of noise (e.g., pile driving, seismic, vessels).

The study also noted that mysticetes and odontocetes should be considered separately given their
different life history strategies. Mysticetes are known to be capital breeders, accumulating energy on
feeding grounds and transferring energy to calves in breeding grounds, whereas odontocetes are
generally considered income breeders with less discrete feeding and breeding periods occurring
throughout the year. Given that anthropogenic activities generally focus on specific habitats within an
animal’s home range (e.g., feeding or breeding grounds), this may affect their ability to compensate for
disturbances.

Acoustic masking: Acoustic masking occurs when sound signals used by marine mammals overlap in
time, space, and frequency with another sound source (Richardson et al. 1995). Masking can reduce
communication space, limit the detection of relevant biological cues, and reduce echolocation
effectiveness. If little or no overlap occurs between the introduced sound and the frequencies used by
the species, listening and communication are not expected to be disrupted. Similarly, if the introduced
sound is present only infrequently, very little to no masking would occur. In addition to the frequency
and duration of the masking sound, strength, temporal pattern, and location of the introduced sound
also play a role in the extent of the masking (Madsen et al. 2002; Branstetter et al. 2013a, 2013b, 2016;
Erbe et al. 2016; Sills et al. 2017).

A growing body of literature is focused on improving the framework for assessing the potential for
masking of animal communication by anthropogenic noise and understanding the resulting effects.
More research is needed to understand the process of masking, the risk of masking by anthropogenic
activities, the ecological significance of masking, and what anti-masking strategies are used by marine
animals and their degree of effectiveness before masking can be incorporated into regulation strategies
or mitigation approaches (Erbe et al. 2016). As a result, this assessment considered the potential for
masking qualitatively by comparing the frequencies of anthropogenic sources with the frequencies at
which marine mammal vocalizations are made and the functional hearing ranges of marine mammal
species.

Noise Impacts under Alternative A — No Action: Noise generated from ongoing non-offshore wind
activities includes impulsive sources (e.g., seismic surveys) and non-impulsive sources (e.g., vessels,
aircraft, dredging, military training [sonar and munitions training]). Impact pile driving, seismic
exploration, and sonar surveys can lead to injury-level effects (i.e., PTS) in marine mammals. In addition,
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high-intensity sonar activities have been linked to stranding events (Balcomb and Claridge 2001; Cox et
al. 2006; D’Amico et al. 2009; Dolman et al. 2010; Fernandez et al. 2005; Jepson et al. 2003; Parsons et
al. 2008; Wang and Yang 2006). All noise sources have the potential to cause behavior-level effects, and
some may also cause PTS and TTS in certain species. The frequency and number of noise-generating
anthropogenic activities in the geographic analysis area are relatively unknown. If marine mammal
populations are subjected to multiple anthropogenic noise stressors throughout their lifetimes that
disrupt critical life stages (e.g., feeding, breeding, calving) and throughout their ranges, then impacts
from noise from ongoing non-offshore wind activities could be major, particularly for listed species such
as NARW, and have the potential to result in population-level effects through detectable and
measurable impacts on the individual that could compromise the viability of the species.

Noise generated from ongoing offshore wind activities include impact and vibratory pile driving,
foundation/relief drilling, cable-laying, dredging, HRG surveys, UXO detonations, vessel noise, and
operational turbine noise. Impacts from these activities on marine mammals have been previously
analyzed from ongoing offshore wind projects in the New England and Mid-Atlantic regions (e.g.,
Vineyard Wind 1, South Fork Wind, Ocean Wind 1, and Revolution Wind) and BOEM determined impacts
to range from negligible to minor or minor to moderate, depending on the nature of activity and the
marine mammal species or hearing group. For Vineyard Wind 1, noise impacts due to pile driving were
determined to be moderate for LFC mysticetes, while impacts were found to be minor for NARWs due to
avoidance of peak seasons of occurrence and the incorporation of NARW-specific mitigations. For South
Fork Wind, noise associated with impact pile driving were found to have moderate impacts on fin
whales, minke whales, humpback whales, and harbor porpoises; minor effects on NARWs, Atlantic
spotted dolphins, Atlantic white-sided dolphins, bottlenose dolphins, and common dolphins; and
negligible effects on Risso’s dolphin, sei whales, sperm whales, and pilot whales. Noise impacts due to
dredging from South Fork Wind O&M facility construction were expected to be negligible, while
vibratory and impact pile-driving noise to install moorage improvements at the O&M facility were
determined to likely result in minor impacts on seals and porpoises (BOEM 2021b). Analyses for both
Ocean Wind 1 and Revolution Wind determined that noise generated from construction-related
activities would have minor to moderate impacts on marine mammals, depending on species.

Vessel noise during construction was determined to have minor or moderate impacts, depending on
hearing groups. For Vineyard Wind 1, vessel noise would be expected to have moderate impacts for all
mysticetes because the lower frequency of sound emitted from vessels overlaps in the most sensitive
hearing range of mysticetes. Potential temporary behavioral impacts on all other marine mammails (i.e.,
odontocetes and pinnipeds) from vessel noise and temporary impacts on marine mammals from cable-
laying noise were determined to be minor. Similarly, analysis for South Fork Wind determined vessel
noise impacts to be minor on all marine mammals.

Operational noise was determined to have negligible to minor or minor to moderate impacts on marine
mammals, varying by species or hearing groups. Specifically, for Revolution Wind, operational noise was
determined to have moderate impacts on LFC marine mammals and negligible to minor impacts on all

other marine mammal hearing groups. For Vineyard Wind 1, operational noise was determined to have
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negligible impacts on marine mammals while for Ocean Wind 1, operational noise was determined to
have minor impacts (BOEM 2021a, 2021b, 2023a, 2023b).

BOEM also reviewed underwater noise levels produced by the available types of HRG survey equipment
as part of a programmatic BA for activities associated with regional offshore wind energy development.
NMFS concurred with BOEM'’s determination that planned HRG survey activities using even the loudest
available equipment types would be unlikely to injure or measurably affect the behavior of ESA-listed
marine mammals. The rationale supporting this conclusion also applies to non-listed marine mammal
species. Specifically, the noise levels produced by HRG survey equipment are relatively low, meaning
that an individual marine mammal would have to remain close to the sound source for extended periods
of time to experience injury. This type of exposure is unlikely as the sound sources are continuously
mobile and directional (i.e., pointed at the bottom) (BOEM 2021a).

Noise - summary of impacts: Anthropogenic underwater noise impacts on marine mammals from
ongoing activities are anticipated to occur. Noise generated from ongoing non-offshore wind and
offshore wind activities include impulsive (e.g., impact pile driving, seismic surveys, some HRG surveys)
and non-impulsive sources (e.g., vibratory pile diving, some HRG surveys, vessels, aircraft, cable laying or
trenching, foundation/relief drilling, dredging, other site preparation activities, turbine operations,
military training [sonar and munitions training]). Of those activities, only impact pile driving, vibratory
pile driving, seismic surveys, and sonar surveys are anticipated to cause PTS/injury-level effects in
marine mammals. While all sound sources that are audible by a given species have the potential to
cause masking and behavioral responses, sound sources that exceed specific auditory thresholds may
lead to PTS/TTS. All ongoing offshore wind projects are expected to include applicant-proposed
measures (e.g., shutdown zones, noise mitigation, protected species observers), similar to the measures
included in the Vineyard Wind 1, South Fork Wind, Ocean Wind 1, and Revolution Wind projects (BOEM
2021a, 2021b, 2023a, 2023b), that would minimize underwater noise impacts on marine mammals. The
effects of implementing underwater noise impact minimization measures would likely be similar to
those described for the Proposed Action in Section 3.5.6.5, Impacts of Alternative B — Proposed Action
on Marine Mammals.

Noise impacts from ongoing non-offshore wind and offshore wind activities would likely result in
moderate short-term impacts for mysticetes (i.e., LFC), odontocetes (i.e., HFCs and VHFCs), and
pinnipeds. Impacts on individual marine mammals would be detectable and measurable; however,
populations are expected to recover from the impacts.

Port utilization: Vineyard Wind 1 will use port facilities in Connecticut, Massachusetts, Rhode Island,
and Canada during construction and O&M, and BOEM found that no changes to port utilization would
occur (BOEM 2021a). Revolution Wind will use port facilities in New York, Rhode Island, Massachusetts,
Connecticut, New Jersey, Virginia, and Maryland during construction and installation and O&M; no port
expansion activities to support the project were identified (BOEM 2023b). South Fork will use existing
port facilities in New York, Rhode Island, Massachusetts, Connecticut, New Jersey, Maryland, Virginia, or
Nova Scotia for offshore construction, staging, fabrication, crew transfer, and logistics support, and
BOEM found that although dredging or in-water work could be required for the Port of Montauk, these
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actions would occur within heavily modified habitats (BOEM 2021b). Port expansion activities are
localized to nearshore habitats and are expected to result in temporary, short-term impacts, if any, on
marine mammals. Port utilization may also increase vessel noise, and as assessed under noise IPF
section above, may affect marine mammals. However, the response would be expected to be temporary
and short term. The impacts on water quality from sediment suspension during port expansion activities
is temporary and short term and would be similar to those described under the cable emplacement and
maintenance IPF in the previous section. Impacts from port utilization from ongoing construction and
operation of offshore wind projects have been previously analyzed and are anticipated to be negligible.

Presence of structures: There are more than 130 artificial reefs in the Mid-Atlantic region. Artificial reefs
are made of a variety of materials including cars, trucks, subway cars, bridge rubble, barges, boats, and
large cables (MAFMC 2024. Artificial reefs may have higher levels of recreational fishing, which increases
the chances of marine mammals encountering lost fishing gear, resulting in possible ingestions,
entanglement, injury, or death of individuals, if present where artificial reefs are located. In addition to
offshore structures currently in the geographic analysis area, ongoing offshore wind projects will add
WTGs, OSPs, and met towers to the offshore environment. Hard bottom from scour and cable
protection and vertical structures such as WTG foundations in a soft-bottom habitat can create artificial
reefs, thus inducing the “reef” effect. The reef effect is usually considered a beneficial impact,
associated with higher densities and biomass of fish and decapod crustaceans, providing a potential
increase in available forage items and shelter for seals and small odontocetes compared to the
surrounding soft bottoms. Increased prey abundance would be localized at foundation and cable
protection locations, and a substantial increase in use of offshore wind project areas by foraging whales
is not anticipated (NMFS 2021a). Disruption of normal behaviors could also occur due to the presence of
offshore structures. Although spacing between the WTGs, OSPs, and met tower structures would be
sufficient to allow marine mammals to utilize habitat between and around structures, information about
large whale responses to offshore wind structures is lacking. Given the uncertainty regarding marine
mammal responses to the presence of offshore wind structures, BOEM cannot discount the possibility
that the presence of structures could have long-term, intermittent impacts on foraging, migration, and
other normal behaviors.

The presence and operation of individual WTGs could alter local hydrodynamic patterns at a fine scale.
These changes, mainly resulting from the extraction of kinetic wind energy by turbine operations and
reduction in wind stress at the air-sea interface, can lead to changes in horizontal and vertical water
column mixing patterns (Miles et al. 2021). Laboratory measurements demonstrate that water flows are
reduced immediately downstream of foundations but would return to ambient levels within relatively
short distances (i.e., a few feet) or up to 3,281 feet (1,000 meters) depending on local conditions (Miles
et al. 2017; Schultze et al. 2020; Johnson et al. 2021a). The downstream area affected by reduced flows
is dependent on pile diameter. For monopiles (i.e., the structures with the largest diameter), effects are
expected to dissipate within 300—400 feet (91-122 meters). Hub height and oceanographic conditions
(e.g., currents, stratification, depth) also influence hydrodynamic impacts of foundations. Individual
foundations may increase vertical mixing and deepen the thermocline, potentially increasing pelagic
productivity locally (English et al. 2017; Kellison and Sedberry 1998). Eddies may also form as a result of
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water flowing around WTG and ESP foundations (Chen et al. 2016), which could also increase local
retention of plankton, though this is hypothesized based on modeling conducted based on conditions
present during storm activities and not in situ observations. A recent modeling study found that offshore
wind structures could deepen the thermocline in the wind farm area by 3.3 to 6.6 feet (1 to 2 meters)
and also lead to a greater retention of cooler water in the wind farm area during the summer (Johnson
et al. 2021a). However, other studies indicate direct observations of the influence of a monopile
extended to at least 984 feet (300 meters) but was indistinguishable from natural variability in a
subsequent year (Schultze et al. 2020). The range of observed changes in current speed and direction
984-3,281 feet (300—1,000 meters) from a monopile is likely related to local conditions, wind farm scale,
and sensitivity of the analysis.

Recently, NASEM reviewed and summarized the oceanographic and atmospheric effects from the
presence of offshore wind energy structures (NASEM 2024). The following summarizes Chapter 3,
Hydrodynamic Effects of Offshore Wind Developments, from that report.

Oceanographic Effects

The physical presence of wind turbines acts as a barrier to hydrodynamic flow compared to baseline
flow conditions (no turbines), as well as acting as a source of additional turbulent mixing of water
around the foundations. Miles et al. (2021) summarizes existing laboratory and modeling studies that
describe the influence of turbine-induced ocean wakes on downstream hydrodynamics. Laboratory
studies (Miles et al. 2017) and numerical modeling (Carpenter et al. 2016; Cazenave et al. 2016; Schultze
et al. 2020) focused on monopile structures. These studies concluded that the magnitude and extent of
the turbine’s impact varies depending on the magnitude of the existing ocean currents at a particular
location, including subtidal and tidal flows around the structure, the strength of stratification, and the
turbine structure geometry and farm layout. Miles et al. (2017) showed that at the individual turbine
scale, the peak turbine-induced turbulence occurs within one monopile diameter of the structure, with
weaker downstream effects extending up to 8—10 monopile diameters from the foundation. This scale
of direct influence is confirmed with high-resolution numerical modeling, with modeled turbulence
impacts extending up to 328 feet (100 meters) downstream of an individual turbine (Schultze et al.
2020). The types of environmental variables affected up to a 328-foot (100-meter) distance include
temperature and suspended sediment (Schultze et al. 2020; Vanhellemont and Ruddick 2014).

Using an idealized one-dimensional mixing parameterization model, Carpenter et al. (2016) estimated
that the impact of offshore wind turbines on the duration of typical North Sea seasonal stratification
was uncertain. Variations in the turbine structure geometries and layouts alone could produce an
expected difference in turbulence produced by a factor of 4.6. Combining this uncertainty with the
different possible environmental scenarios of the stratification and turbine-enhanced mixing rates,
thermal stratification during a typical summer could possibly be eroded (waters becoming mixed) by a
wind farm as rapidly as 37 days or as long as 688 days. The modeled range of durations in which this
could occur is shorter and significantly longer than the typical length of seasonal stratification in this
[North Sea] region of ~80 days; thus, any modeled duration longer than 80 days would have no impact
on the duration of thermal stratification. The modeled variability in turbulence-induced mixing by
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foundations is dependent on the magnitude of the water velocity moving past the turbine, the strength
of stratification and its evolution under turbine-enhanced mixing, and turbine structure differences and
wind farm layouts.

Whether or not models predict a cumulative impact from multiple turbine foundation on hydrodynamics
is dependent on the relative size of developed areas and number of foundations. Using an unstructured
grid model, Cazenave et al. (2016) expanded results for an idealized single turbine to an entire farm of
turbines and found a localized weakening of stratification of about 5-15 percent of simulated seasonal
stratification, consistent with previous results. Carpenter et al. (2016) extended these results to a larger
geographic region and included natural ocean current estimates that restore seasonal stratification in
the absence of turbines. This analysis showed that physical oceanographic forces can counteract the
effect of wind farm-induced mixing when wind farm area coverage is small relative to size of the
surrounding continental shelf region. These results for the North Sea are not directly applicable to other
regions where ocean conditions vary from those conditions observed and modeled in the North Sea. The
impact of turbine-induced ocean wakes on stratification must be evaluated within the context of the
shelf-wide physical forces specific to the region that affect seasonal stratification. An important
additional difference between results for the North Sea and the U.S. Atlantic OCS is the wider spacing of
the turbine structures in the United States. This is expected to result in a lower concentration of
hydrodynamic impacts, other factors being equal (e.g., foundation structure geometry).

Atmospheric Effects

In addition to changes in mixing due to the physical presence of the turbine foundations (monopiles or
jackets), wind-driven ocean circulation can potentially be affected via reductions in wind speeds in the
lee of a turbine. Since each turbine acts as a momentum sink and source of turbulence, energy
extraction from the ambient wind field results in reduced wind speeds downstream of a turbine. The
theoretical maximum efficiency of a turbine has been found to be approximately 59 percent (known as
the Betz Limit [Betz 1966]), and modern offshore wind turbines extract approximately 50 percent of the
energy from the wind that passes through the rotor area (DOE 2015), subject to a cutoff wind speed
above which wind energy extraction reaches a saturation limit. The maximum reduction in wind speeds
is at hub height (in the range of 387 feet [118 meters] to 499 feet [152 meters] above the sea surface
[Beiter et al. 2020]), with a decay in the wind speed reductions above and below hub height. Xie and
Archer (2015) modeled the horizontal and vertical structure of wind turbine wakes and found that while
the largest reductions in wind speed are at hub height, the vertical extent of the region of wind speed
reductions begins to extend down to the sea surface within a horizontal distance of eight rotor
diameters and may become more pronounced beyond this distance. At the scale of an offshore wind
farm, wakes have been observed over several tens of kilometers downstream of the wind farm under
stable atmospheric stratification conditions (Christiansen and Hasager 2005; Platis et al. 2018).
Additionally, modeling studies of the atmosphere have generally reproduced these measured wake
effects downstream of wind farms (Fischereit et al. 2021). In the North Sea, Duin (2019) examined wind
stress reductions for a large offshore wind farm and reported that typical wind speeds at 33 feet (10
meters) above the sea surface are reduced by up to 3.3 feet per second (1 meter per second), and other
effects were observed including increases and decreases in air temperature at various locations around
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the wind farm, decreases in relative humidity above the wind farm, and decreases in shortwave
radiation near the wind farm.

Ocean circulation processes such as upwelling or downwelling are influenced by wind stress at the sea
surface. Though the wake behind a single standalone turbine may be unlikely to affect wind-driven
circulation, wind stress changes from a large offshore wind farm could occur over spatial scales large
enough that wind-driven ocean circulation (e.g., upwelling/downwelling) can be influenced. Several
studies have examined the effects of offshore turbines on wind-driven ocean circulation. Most of these
studies have focused on the North Sea. Other studies focused on atmospheric circulation, larval
transport, and upwelling circulation have been executed for coastal areas on the U.S. east and west
coasts. The effect of wind stress reductions on ocean circulation (upwelling/downwelling) were
examined using an analytical framework that showed the presence of a wind stress curl-driven
upwelling/downwelling dipole in the lee of offshore turbines (Brostrom 2008). The relation between
coastal upwelling and wind farm size was examined by Paskyabi and Fer (2012) and Paskyabi (2015),
who found that wakes increase the magnitude of pycnocline (i.e., the boundary layer of water between
warmer and colder stratified water) displacements, and in turn, upwelling/downwelling. A recent
observational study conducted by Floeter et al. (2022) found the occasional presence of a curl-driven
upwelling/downwelling dipole in the vicinity of a wind farm in the North Sea, similar to what was
modeled for hypothetical wind farms in the California Current System by Raghukumar et al. (2023). A
coupled physical-biological model implemented by Daewel et al. (2022) examined the effects of wind
energy extraction by turbines in the southern North Sea and found changes in modeled primary
production over a much larger area. While the appearance of an upwelling/downwelling dipole is
justified by a clear, mechanistic understanding of the underlying physics, the appearance of changes
(Daewel et al. 2022; Raghukumar et al. 2023) in other tracer fields, far from the wind farm areas
requires further study, particularly from the point of view of understanding whether these changes are
driven by numerical noise in instantaneous wind forcing or if there are indeed mechanistic processes
that drive changes far from the wind farms.

The physical processes described above could affect prey presence or distribution. This possible impact
is primarily relevant to baleen whales, as their prey includes planktonic prey such as copepods whose
aggregation and density are primarily driven by hydrodynamic processes. As aggregations of plankton,
which provide a dense food source for NARWSs to efficiently feed upon, are concentrated by physical and
oceanographic features, increased mixing may disperse aggregations and decrease efficient foraging
opportunities. Potential impacts of hydrodynamic changes in prey aggregations are specific to marine
mammals that feed on plankton, whose movement is largely controlled by water flow, as opposed to
other marine mammals that eat fish, cephalopods, crustaceans, and marine vegetation, which are either
more stationary on the seafloor or are more able to move independent of typical ocean currents. Figure
3.5.6-2 displays this conceptual cause-effect-impact pathway from physical oceanography to foraging
success. However, there is considerable uncertainty as to the spatial and temporal scale of this potential
effect from non-offshore wind activities and as to whether there would be broader ecological changes
that would affect marine mammals in the future and how those changes would interact with other
human-caused impacts, including fishing entanglement, vessel strikes, and ongoing climate change.
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Therefore, based on available data, the impact of the increased presence of structures on marine

mammals and their habitats is uncertain, its significance unknown, and likely varies by species and

location.
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Figure 3.5.6-2. Conceptual cause-effect-impact pathway on NARW foraging ecology from offshore

wind development

Given the uncertainty as described above, the hydrodynamic effects of offshore wind are unknown and
may result in increases, decreases, or no change in prey availability. Furthermore, the effects on prey
availability may be difficult to discern from natural variability and the significant impacts of climate
change. BOEM is committed to further studying the impacts of offshore wind operations on NARW prey.
BOEM has supported independent review of potential hydrodynamic impacts on NARW prey through
NASEM which is summarized previously, funded two hydrodynamic modelling studies looking at
Southern New England, and is also jointly funding with NMFS the following: 1) coupled hydrodynamic-
ecosystem modeling of southern New England impacts from offshore wind energy development, 2)
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investigations of aggregations of NARW around Nantucket Shoals,? and has also supported for over a
decade the Atlantic Marine Assessment Program for Protected Species3 (AMAPPS).

In consideration of all the information presented above the potential impacts of ongoing and planned
offshore wind projects would be similar to those described for ongoing activities under Section 3.5.6.3,
Impacts of Alternative A — No Action on Marine Mammals. Impacts from the presence of structures from
ongoing and planned activities would likely be minor adverse for mysticetes (including NARW),
odontocetes, and pinnipeds; although impacts on individuals would be detectable and measurable if
they were to occur, the effects are highly uncertain and unlikely to rise to population-level effects for
most species. Impacts on odontocetes and pinnipeds may result in slight beneficial effects due to
increased foraging success around turbine foundations due to the artificial reef effect resulting in some
aggregation of prey species.

Traffic (vessel strikes): Vessel collisions are a major source of mortality and injury for many marine
mammal species (Hayes et al. 2021; Laist et al. 2001). Almost all sizes and classes of vessels have been
involved in collisions with marine mammals around the world, including large container ships, ferries,
cruise ships, military vessels, recreational vessels, commercial fishing boats, whale-watch vessels,
research vessels, and even jet-skis (Dolman et al. 2006). Research into vessel strikes and marine
mammals has focused largely on baleen whales given their higher susceptibility to a strike because

of their larger size, slower maneuverability, larger proportion of time spent at the surface foraging,

and inability to actively detect vessels using sound (i.e., echolocation). Focused research on vessel
strikes on toothed whales is lacking. Factors that affect the probability of a marine mammal vessel strike
and its severity include number, species, age, size, speed, health, and behavior of animal(s) (Martin et al.
2016; Vanderlaan and Taggart 2007); number, speed, and size of vessel(s) (Martin et al. 2016;
Vanderlaan and Taggart 2007); habitat type characteristics (Gerstein et al. 2006; Vanderlaan and Taggart
2007); operator’s ability to avoid collisions (Martin et al. 2016); vessel path (Martin et al. 2016;
Vanderlaan and Taggart 2007); and the ability of a marine mammal to detect and locate the sound of an
approaching vessel.

Vessel speed and size are important factors for determining the probability and severity of vessel strikes.
The size and bulk of the large vessels inhibit the ability for crew to detect and react to marine mammals
along the vessel’s transit route. Vessel strikes have been preliminarily determined as a leading cause of
death for humpback whales during the current UME (NMFS 2024a) and a primary contributor to the
NARW UME (NMFS 2024b). In 93 percent of marine mammal collisions with large vessels reported in
Laist et al. (2001), whales were either not seen beforehand or were seen too late to be avoided. Laist et
al. 2001 reported that most lethal or severe injuries are caused by ships 80 meters or longer traveling at
speeds greater than 13 knots. A more recent analysis conducted by Conn and Silber (2013) built upon
collision data collected by Vanderlaan and Taggart (2007) and Pace and Silber (2005) included new

2 https://www.boem.gov/sites/default/files/documents/environment/environmental-studies/AT-22-13.pdf

3 https://www.fisheries.noaa.gov/new-england-mid-atlantic/population-assessments/atlantic-marine-assessment-
program-
protected#:~:text=We%20conduct%20surveys%20and%20develop,sea%20turtles%20use%200ur%20waters.
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observations of serious injury to marine mammals as a result of vessel strikes at lower speeds (e.g., 2
and 5.5 knots). The relationship between lethality and strike speed was still evident; however, the
speeds at which 50 percent probability of lethality occurred was approximately 9 knots. Vanderlaan and
Taggart (2007) reported that the probability of whale mortality increased with vessel speed, with
greatest increases occurring between 8.6 and 15 knots, and that the probability of death declined by 50
percent at speeds less than 11.8 knots.

Smaller vessels have also been involved in marine mammal collisions. Minke whales, humpback whales,
fin whales, and NARWs have been killed or fatally wounded by whale-watching vessels around the world
(Jensen et al. 2003; Pfleger et al. 2021). Strikes have occurred when whale-watching boats were actively
watching whales as well as when they were transiting through an area (Laist et al. 2001; Jensen et al.
2003). Small vessels, other than whale watching vessels, are also potential sources of large whale vessel
strikes; however, many go unreported and are a source of cryptic mortality (Pace et al. 2021). Vessel
traffic in the vicinity of the Offshore Project area from March 2019 to February 2020 was composed of
cargo/carriers (22.4 percent), fishing vessels (19.6 percent), pleasure craft (19.1 percent), tugs (11.4
percent), other/undefined (11.1 percent), cruise ships/large ships (10.5 percent), and tanker/oil tanker
(5.8 percent) (DNV GL 2021). Vessels more than 80 meters in length or longer and, therefore, those
more likely to cause lethal or severe injury to large whales (Laist et al. 2001), in this area account for up
to 38.7 percent of vessel traffic.

North Atlantic cetaceans and pinnipeds including, but not limited to, the fin whale, humpback whale,
NARW, sei whale, minke whale, sperm whale, long-finned pilot whale, Risso’s dolphin, Atlantic white-
sided dolphin, common bottlenose dolphin, harbor porpoise, harbor seal, and gray seal, are all common
or regular visitors within the geographic analysis area and could be susceptible to vessel collisions. Most
odontocetes (e.g., harbor porpoise) and pinnipeds (e.g., harbor seals) are considered to be at low risk
for vessel strikes due to their swimming speed and agility in the water.

Although data are limited, events of vessel collisions were recorded by Hayes et al. 2021 for the
following species.

e Since 2017, there have been 16 confirmed vessel strikes on NARWSs, 14 of which resulted in
mortality or serious injury. From 2016—-2020, 29 percent of the observed mortality and serious cases
were attributed to vessel strike (Hayes et al. 2022). Applying this to the estimated mortality/serious
injury cases (n=156), it is estimated that 46 cases of mortality have occurred between the same
time period (Hayes et al. 2022). In 2020, 1.3 collisions occurred with U.S. vessels. Two cases of
morbidity (a lesser impact than mortality/serious injury) are documented in the NARW UME.
Although vessel strikes with NARW may not seriously injure or kill the animal, sustained injuries can
be internal and affect reproductive success (van der Hoop et al. 2012; Corkeron et al. 2018).

e For data collected in 2020, the fin whale had an annual average rate of 0.8 U.S. vessel collision.
Between 2014 and 2018, there were confirmed fin whale mortalities linked with vessel collisions:
two in 2016 and one each in 2017 and 2018.

e Similar to the fin whale, the annual average rate of vessel collisions was 0.8 per year for the sei
whale.
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e The minke whale had between one and two confirmed cases of whale mortalities linked with vessel
traffic in North Atlantic waters between 2014 and 2018, with the exception of the year 2016, which
had no confirmed deaths. The average rate of vessel collisions is 1.2 in U.S. waters.

e Humpback whales: Of the 184 whales involved in the 2016—2023 humpback whale UME, 40 percent
showed evidence of human interaction (either entanglement or vessel strike). The exact percentage
attributable to vessel strike alone is not available; however, recent strandings in the New York/New
Jersey area demonstrate that vessel strikes of humpback whales remain a serious threat.

e From 2014 to 2018, 692 common bottlenose dolphins of the Northern Migratory Coastal Stock
stranded between North Carolina and New York; 11 percent (n = 80) had evidence of human
interaction and of those 5 percent (n = 4) exhibited evidence of vessel strikes. Nineteen percent (n =
134) showed no evidence of human interaction and 69 percent (n = 478) could not be determined.

e Hayes et al. 2021 did not report any harbor porpoise strandings exhibiting evidence of vessel strikes
for the Gulf of Maine/Bay of Fundy stock.

As a result of the impacts of vessel strikes on NARWs, NMFS implemented a seasonal, mandatory vessel
speed rule in certain areas along the U.S. East Coast to reduce the risk of vessel collisions with NARWSs.
These Seasonal Management Areas require all vessels to maintain speeds of 10 knots or less and to
avoid Seasonal Management Areas when possible. In 2020, NMFS reviewed the effectiveness of the
Seasonal Management Area program. Results indicated that while it was not possible to determine a
direct causal link, the mortality and serious injury incidents on a per-capita basis suggest a downward
trend in recent years (NMFS 2020a). NARW vessel strike mortalities decreased from 10 prior to the
implementation of Seasonal Management Areas to 3, while serious injuries (defined as a 50 percent
probability of leading to mortality) increased from 2 to 4 and injuries increased from 8 to 14 (potentially
due to increased monitoring levels). Laist et al. 2014 and NMFS (2020a) assessed the effectiveness of
Seasonal Management Areas 5 years after their initiation by comparing the number of NARWs and
humpback whale carcasses attributed to ship strikes since 1990 to proximity to the Seasonal
Management Areas. Prior to implementation of Seasonal Management Areas, they found that 87
percent of NARW and 46 percent of humpback whale ship-strike deaths were found either inside
Seasonal Management Areas or within 52 miles (83 kilometers, 43 nm), and that no ship-struck
carcasses were found within the same proximity during the first 5 years of Seasonal Management Areas.
Additional voluntary 10-knot speed restrictions are implemented for areas with aggregating NARWSs
outside of established Seasonal Management Areas in the form of Dynamic Management Areas and
Slow Zones. In August 2022, NMFS proposed amendments to the vessel speed rule that could modify
the spatial and temporal boundaries of the Seasonal Management Areas, restrict speeds to 10 knots for
most vessels 35 feet (19.8 meters) or larger, create a Dynamic Speed Zone framework that would
implement mandatory speed restrictions when whales are known to be present in areas outside of
Seasonal Management Areas, and update the safety deviation provision (50 CFR 224).

Although the duration of increased vessel traffic for ongoing non-offshore wind activities is long term,
the frequency of an individual vessel in any one location throughout the geographic analysis area is
short term and localized. Because vessel strikes can result in severe injury to and mortality of individual
marine mammals, their intensity can be medium for non-listed species or severe for listed species.
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The impacts of traffic (vessel strikes) on mysticetes from ongoing non-offshore wind activities would be
moderate because it is likely to result in long-term consequences to individuals or populations that are
detectable and measurable, with the exception of NARWSs. Additionally, impacts of traffic (vessel strikes)
on individual mysticetes could have population-level effects, but the population should sufficiently
recover. The impacts of traffic (vessel strikes) on NARWSs from ongoing non-offshore wind activities
would be major because impacts on individual NARWSs could have severe population-level effects and
compromise the viability of the species. The impacts of traffic (vessel strikes) on odontocetes and
pinnipeds from ongoing non-offshore wind activities would be minor because population-level effects
are unlikely although consequences to individuals would be detectable and measurable.

The likelihood of an offshore wind vessel striking a marine mammal is considered very low. BOEM
concluded that vessel strikes associated with ongoing offshore wind projects were unlikely to occur
because of the relatively low number of vessel trips and the monitoring and mitigation activities to avoid
vessel strikes (BOEM 2021a, 2021b, 202343, 2023b). Therefore, ongoing offshore wind activities are
anticipated to be negligible on marine mammals via the vessel traffic IPF, as vessel strikes from this
industry are not likely to occur.

Impacts of Alternative A on ESA-Listed Species

Impacts of Alternative A on ESA-listed marine mammal species would be the same as the IPFs discussed
above. The ESA-listed species that are common in the Lease Area is NARW (peak abundance in late fall
through spring), fin whale (peak abundance late spring through summer) and sei whale (peak
abundance spring through summer). The blue whale and sperm whale are rare and uncommon,
respectively, in the Lease Area.

The three common ESA-listed whales, however, are also some of the most susceptible to vessel
collisions in the region, and it is known that high traffic areas alter marine mammal distribution and
behavior (COP Volume 2, Section 6.8.2.2, Table 6-67; SouthCoast Wind 2024). From 2015 to 2019, the
minimum rates of human-caused mortality for sei whales and fin whales were calculated at 0.8 and 1.85
individuals per year, respectively (Hayes et al. 2022). From 2016 to 2020, the annual detected human-
caused mortality for NARWs averaged 8.1 individuals per year (Hayes et al. 2022). Further, NARWSs are
susceptible to vessel strikes across the entire region. Given the breadth of their range, the scope of work
for the construction phase of each lease area and other ongoing and planned activities, the timing of
construction activities and implementation and adherence to mitigation plans for each lease area would
be critical in reducing harmful interactions with NARW and other ESA-listed species. Current and
ongoing activities and offshore wind development other than the proposed Project would affect all ESA-
listed species occurring along the Atlantic OCS and transiting and foraging through various wind energy
lease areas.

Adverse impacts on the commonly occurring ESA-Listed whales would have a disproportionate impact
on their respective populations compared to non-listed marine mammal populations, as a function of
their smaller populations. Genetic bottlenecks are more likely in breeding populations with few
reproductive individuals—about 100 breeding female NARWSs of a population of fewer than 338 whales
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(Hayes et al. 2022), giving birth every 6 to 10 years (NMFS 2023b)—and bottlenecks may be further
exacerbated from the proposed Project. From an evolutionary perspective, this makes individuals less
genetically fit, increasing the probability of inbreeding and decreasing the ability for individuals to
successfully adapt to changing environmental conditions due to decreased genetic diversity and fitness.

Any future federal or private activities that could affect federally listed marine mammals in the
geographic analysis area would need to comply with ESA Section 7 or Section 10, respectively, to ensure
that the proposed activities would not jeopardize the continued existence of the species.

The impacts of traffic (i.e., vessel strikes) on mysticetes (except for NARW) from ongoing non-OSW
activities (i.e., from any vessel) would be moderate because traffic is likely to result in long-term
consequences to individuals or populations that are detectable and measurable. Impacts of traffic on
individual mysticetes (except for NARW) could have population-level effects, but the population should
sufficiently recover. BOEM notes that not all populations (e.g., mike whales, fin whales) are experiencing
population-level consequences from vessel strikes; however, vessel strikes are a threat for all whales.
The impacts of traffic on NARW from ongoing activities would be major and long term because vessel
strikes have had and continue to have population-level effects that compromise the viability of the
species. The impacts of traffic on odontocetes and pinnipeds from ongoing non-OSW activities would be
minor because population-level effects are unlikely although consequences to individuals would be
detectable and measurable.

Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impacts of the No Action
Alternative in combination with other planned non-offshore wind activities and planned offshore wind
activities (without the Proposed Action).

Planned non-offshore wind activities in the geographic analysis area that may contribute to impacts on
marine mammals include undersea transmission lines, gas pipelines, and other submarine cables; tidal
energy projects; dredging and port improvement; marine minerals use and ocean-dredged material
disposal; military use (i.e., sonar and munitions training); marine transportation; research initiatives;
fisheries use and management; oil and gas activities, which includes the development of projects from
oil and gas leases recently sold in the Gulf of Mexico in 2023 and up to three new lease sales between
2024 and 2029; installation of new structures (artificial reefs); and onshore development activities (refer
to Appendix D, Planned Activities Scenario, Section D.2 for a description of planned activities). These
activities could result in temporary or permanent displacement and injury to or mortality of individual
marine mammals. BOEM expects planned activities other than offshore wind to affect marine mammals
through several primary IPFs, including accidental releases, EMFs and cable heat, cable emplacement
and maintenance, port utilization, noise, and the presence of structures as described in Section 3.5.6.3,
Impacts of Alternative A — No Action on Marine Mammals, for ongoing non-offshore wind activities.

The following sections summarize the potential impacts of ongoing and planned offshore wind activities
on marine mammals during construction, 0&M, and decommissioning of the projects. Other offshore
wind activities in the geographic analysis area for marine mammals include the construction, O&M, and
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decommissioning of approximately 35 offshore wind projects, which would result in an additional 2,945
WTGs and offshore substation platforms in the geographic analysis area (Appendix D, Table D-2).

BOEM expects planned offshore wind activities to affect marine mammals through the following primary
IPFs.

Accidental releases: Gradually increasing non-offshore wind vessel traffic over time would increase the
risk of accidental releases. Accidental releases of fuel, fluids, hazardous materials, trash, and debris may
also increase as a result of planned offshore wind activities. The risk of any type of accidental release
would be increased primarily during construction when additional vessels are present, but also during
operations and decommissioning of offshore wind facilities. Similarly, there would be a low risk of a leak
of fuel, fluids, or hazardous materials from any one of approximately 2,945 WTGs and offshore
substation platforms. Total fuel, fluids, or hazardous materials in the geographic analysis area is
estimated at about 25 million gallons (95 million liters) (Appendix D, Table D2-3). BOEM has modeled
the risk of spills associated with WTGs and determined that a release of 128,000 gallons (484,533 liters)
is likely to occur no more frequently than once every 1,000 years and a release of 2,000 gallons (7,571
liters) or less is likely to occur every 5 to 20 years (Bejarano et al. 2013). Marine mammal exposure to
aquatic contaminants and inhalation of fumes from oil spills can result in mortality or sublethal effects
on individual fitness, including adrenal effects, hematological effects, liver effects, lung disease, poor
body condition, skin lesions, and several other health effects attributed to oil exposure (Kellar et al.
2017; Mazet et al. 2001; Mohr et al. 2008; Smith et al. 2017; Sullivan et al. 2019; Takeshita et al. 2017).
In addition to direct effects on marine mammals, accidental releases of fuels, fluids, and hazardous
materials can indirectly affect these species through impacts on prey species. Given the volumes of
fuels, fluids, and hazardous materials potentially involved and the likelihood of release occurrence, the
long-term increase in accidental releases associated with future offshore wind activities is expected to
fall within the range of releases that occur on an ongoing basis from non-offshore wind activities.

Increased vessel traffic would also increase the risk of accidental releases of trash and debris during
construction, operation, and decommissioning of offshore wind facilities. About half of all marine
mammal species worldwide have been documented to ingest trash and debris (Werner et al. 2016).
Based on stranding data, mortality rates associated with debris ingestion range from 0 to 22 percent.
Ingestion may also result in sublethal effects, including digestive track blockage, disease, injury, and
malnutrition (Baulch and Perry 2014). Linkages between impacts on individual marine mammals
associated with debris ingestion and population-level effects are difficult to establish (Browne et al.
2015). BOEM assumes that all vessels will comply with laws and regulations to minimize trash releases
and expects that such releases would be small and infrequent. The amount of trash and debris
accidentally released long term during future offshore wind activities would likely be negligible
compared to other ongoing trash releases.

Though exposure to accidental releases from planned offshore wind activities could result in more

severe impacts, current regulations and requirements imposed on federally approved acti