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ABSTRACT

This Final Environmental Impact Statement (EIS) assesses the reasonably foreseeable impacts on
physical, biological, socioeconomic, and cultural resources that could result from the construction and
installation, operations and maintenance, and conceptual decommissioning of the Sunrise Wind Project
(Project) proposed by Sunrise Wind LLC, in its Construction and Operations Plan (COP). The proposed
Project—described in the COP and this Final EIS—would be up to approximately 1,034 megawatts in
scale and sited 18.9 statute miles (16.4 nautical miles, 30.4 kilometers) south of Martha’s Vineyard,
Massachusetts, and approximately 30.5 miles (26.5 nautical miles, 48.1 kilometers) east of Montauk,
New York, and 16.7 miles (14.5 nautical miles, 26.8 kilometers) from Block Island, Rhode Island, within
the area of Renewable Energy Lease Number OCS-A 0487. The Project would serve the demand for
renewable energy in the state of New York. This Final EIS was prepared in accordance with the
requirements of the National Environmental Policy Act (42 United States Code 4321-4370f) and
implementing regulations of the Council on Environmental Quality and the Department of the Interior.
This Final EIS will inform the Bureau of Ocean Energy Management (BOEM)’s decision on whether to
approve, approve with modifications, or disapprove the Project’s COP. Publication of the Draft EIS
initiated a 60-day public comment period, after which all comments received were assessed and
considered by BOEM in the preparation for this Final EIS. Comments on the Draft EIS can be found in
Appendix O.

Additional copies of this Final EIS may be obtained by writing BOEM, Attn: Lisa Landers (address above);
by telephone at (703)-787-1520; or by downloading it from the BOEM website at Sunrise Wind Activities
| Bureau of Ocean Energy Management (boem.gov).



https://www.boem.gov/renewable-energy/state-activities/sunrise-wind-activities
https://www.boem.gov/renewable-energy/state-activities/sunrise-wind-activities

EXECUTIVE SUMMARY

Introduction

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 (O&M), and conceptual decommissioning of the Sunrise Wind Project, including the
Sunrise Wind Farm (SRWF) and Sunrise Wind Export Cable (SRWEC), as proposed by Sunrise Wind LLC
(Sunrise Wind, Applicant, or Lessee) in its Construction and Operations Plan (COP). The Bureau of Ocean
Energy Management (BOEM) has prepared the Final EIS following the requirements of the National
Environmental Policy Act (NEPA) (42 United States Code [USC] 4321 et seq.) and implementing
regulations (40 Code of Federal Regulations [CFR] Parts 1500-1508). Additionally, this Final EIS was
prepared consistent with the United States Department of the Interior’s NEPA regulations (43 CFR Part
46), longstanding federal judicial and regulatory interpretations, and United States Administration
priorities and policies, including the Secretary of the Interior’s Order No. 3399 requiring bureaus and
offices not to apply any of the provisions of the 2020 changes to Council on Environmental Quality
regulations (the “2020 rule”) (Council on Environmental Quality 2020) in a manner that would change
the application or level of NEPA that would have been applied to a project action before the 2020 rule
went into effect.

Cooperating agencies may rely on this Final EIS to support their decision-making. Sunrise Wind applied
to the National Marine Fisheries Service (NMFS) for an incidental take authorization in the form of a
Letter of Authorization for Incidental Take Regulations under the Marine Mammal Protection Act
(MMPA) of 1972, as amended (16 USC 1361 et seq.), for take of marine mammals incidental to specified
activities associated with the Project. 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. NMFS intends to adopt the Final EIS if, after independent review and analysis,
NMFS determines the Final EIS to be sufficient to support NMFS’s separate Proposed Action and
decision to issue the authorization, if appropriate. The United States Army Corps of Engineers (USACE)
intends to adopt BOEM'’s EIS to support its decision on any permits requested under Section 404 of the
Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899. Sunrise Wind would require a
right-of-way permit (54 USC 100902; 36 CFR 14) and two special use permits for construction (36 CFR
5.7) from the National Park Service (NPS). A right-of-way permit is required for the transmission cable
and conduit to reside in lands where the United States holds an easement, i.e., from the mean high-
water line to 1,000 feet (304.8 meters) into the Atlantic Ocean. Special use permits for construction are
required for construction (1) on those same lands and within the associated water column, and (2)
within waters in the Intracoastal Waterway that are subject to the jurisdiction of the United States and
within the boundaries of Fire Island National Seashore. The NPS intends to adopt BOEM’s Final EIS if the
NPS determines that the EIS is sufficient to support permitting decisions. Finally, Sunrise Wind has
applied to the United States Environmental Protection Agency (USEPA) for an individual National
Pollutants Discharge Elimination System (NPDES) permit to authorize operation of the offshore
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converter station (OCS-DC) in federal waters. USEPA intends to rely on this Final EIS to support its
decision on NPDES permit issuance.

Purpose and Need for the Proposed Action

In Executive Order 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.” Through a competitive leasing
process under 30 CFR 585.211, Sunrise Wind was awarded commercial Renewable Energy Lease OCS-A
0487! (Lease Area) covering an area offshore of Massachusetts, Rhode Island, and New York

(Figure ES-1). Under the terms of the lease, Sunrise Wind has the exclusive right to submit a COP for
activities within the Lease Area and has submitted a COP to BOEM proposing the construction and
installation, O&M, and conceptual decommissioning of up to a 1,034-megawatt (MW) offshore wind
energy facility in accordance with BOEM’s COP regulations under 30 CFR 585.626, et seq. Sunrise Wind’s
goal is to develop a commercial-scale offshore wind energy facility in the Lease Area with wind turbine
generators (WTGs); a network of inter-array cables; an OCS-DC; an export cable making landfall in the
Town of Brookhaven, New York; and an onshore converter station (OnCS-DC). The Project, as described
here, is the Proposed Action considered by BOEM in this Final EIS. The Project is needed to contribute to
New York State’s (NYS) goal of 2,400 MW of offshore energy generation by 2030. The Project would
have the capacity to generate up to 1,034 MW of power to the New York grid and satisfy Sunrise Wind's
obligation to the New York State Energy Research and Development Authority for providing up to

924 MW of offshore wind energy for purchase by New York load-serving entities.

Based on BOEM'’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize renewable
energy activities on the Outer Continental Shelf and Executive Order 14008, the goal is to deploy 30
gigawatts of offshore wind energy capacity in the United States by 2030 while protecting biodiversity
and promoting ocean co-use?. In consideration of the goals of the Applicant, the purpose of BOEM’s

1 A portion of the area covered by Renewable Energy Lease OCS-A 0500 and the entirety of the area covered by Renewable
Energy Lease OCS-A 0487 were merged and included in a revised Lease OCS-A 0487 issued to Sunrise Wind on March 15, 2021.
On July 31, 2013, BOEM conducted a competitive auction and awarded Lease OCS-A 0487, consisting of about 67,250 ac (272.2
km?), to Deepwater Wind New England LLC. On August 3, 2020, Deepwater Wind New England LLC assigned Lease OCS-A 0487
to Sunrise Wind LLC. Following the January 2015 competitive lease sale for the Wind Energy Area offshore Massachusetts,
Lease OCS-A 0500 (187,523 ac [758.9 km?]) was awarded to RES Developments with an effective date of April 1, 2015. On

June 12, 2015, BOEM approved reassignment of OCS-A 0500 to DONG Energy Massachusetts LLC (note: DONG Energy has since
renamed its American subsidiary Bay State Wind LLC). On September 3, 2020, Bay State Wind LLC assigned 100 percent of its
record title interest in a portion of lease OCS-A 0500, which BOEM designated OCS-A 0530, to Sunrise Wind LLC. On March 15,
2021, BOEM completed the consolidation of lease OCS-A 0530 into Lease OCS-A 0487 through an amendment to Lease OCS-A
0487. The effective date of lease OCS-A 0487 remains October 1, 2013.

2 Fact Sheet: Biden Administration Jumpstarts Offshore Wind Energy Projects to Create 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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https://www.boem.gov/renewable-energy/state-activities/2013-10-01-ocs-0487-lease
https://www.boem.gov/renewable-energy/state-activities/ocs-0487-assignment-form-executed
https://www.boem.gov/renewable-energy/state-activities/ocs-0487-lease-amended
https://www.boem.gov/renewable-energy/state-activities/ocs-0487-lease-amended

action is to determine whether to approve, approve with modifications, or disapprove Sunrise 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 require BOEM to submit 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).
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Public Involvement

On August 31, 2021, BOEM issued a Notice of Intent (NOI) to prepare an EIS, initiating a 30-day public
scoping period (86 Federal Register 48763). A revision to the NOI was published in the Federal Register
on September 3, 2021, to extend the comment period to October 4, 2021, and to make technical
corrections. 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 Sunrise Wind COP. BOEM
held three virtual public scoping meetings on September 16, 20, and 22, 2021, to present information on
the Project and NEPA process, answer questions from meeting attendees, and solicit public comments.
Scoping comments were received through Regulations.gov on docket number BOEM-2021-0052, via
email to a BOEM representative, and through oral testimony at each of the three public scoping
meetings. BOEM received a total of 88 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 climate change, NEPA/public involvement
process, mitigation and monitoring, commercial fisheries, for-hire recreational fishing, and general
support or opposition. BOEM considered all scoping comments while preparing the Draft EIS. Publication
of the Draft EIS initiated a 60-day public comment period open to all, after which BOEM assessed and
considered all comments received on the Draft EIS during the preparation of the Final EIS. See

Appendix A (Required Environmental Permits and Consultations) for additional information on public
involvement, and Appendix O (Public Comments and Responses on the Draft Environmental Impact
Statement) for comments received on the Draft EIS.

Alternatives

BOEM considered a reasonable range of alternatives during the EIS development process that emerged
from scoping, interagency coordination, and internal BOEM deliberations. The Final EIS evaluates the No
Action Alternative and two action alternatives (one of which has sub-alternatives). The Proposed Action
(Alternative B) and Alternatives C-1, C-2, and C-3 are not mutually exclusive; BOEM may select a
combination of alternatives that meet the purpose and need of the proposed Project. BOEM considered
input from cooperating agencies when selecting the Preferred Alternative. The alternatives are as
follows:

e Alternative A - No Action Alternative
e Alternative B - Proposed Action
e Alternative C - Fisheries Habitat Impact Minimization Alternative

o Alternative C-1 - Reduced Layout from Priority Areas via Exclusion of up to Eight WTG
Positions
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o Alternative C-2 - Reduced Layout from Priority Areas via Exclusion of up to Eight WTG
Positions and Relocation of up to 12 WTG Positions to the eastern side of the Lease Area

o Alternative C-3 — Reduced Layout from Priority Areas Considering Feasibility due to
Glauconite Sands

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

Alternatives C-1 and C-2 were also determined to be infeasible through the EIS process as data was
further collected and analyzed. However, BOEM determined that including all variants of Alternative Cin
Section 2.1 provided important context regarding the development of the Preferred Alternative.
Additional information is provided in Section 2.1.3 and Chapter 3 regarding the variants of Alternative C.

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. However,
all other past and ongoing impact-producing activities would continue. Under the No Action Alternative,
impacts to 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 of all action alternatives are evaluated.

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

Alternative B — Proposed Action

The Proposed Action would construct, operate, maintain, and decommission up to an approximately
1,034-MW wind energy facility on the Outer Continental Shelf offshore of Massachusetts, Rhode Island,
and New York within the range of design parameters described in the Sunrise Wind COP (Sunrise Wind
2023) and summarized in Table ES-1 and Appendix C (Project Design Envelope and Maximum-Case
Scenario). Refer to the Sunrise Wind COP (Sunrise Wind 2023) for additional details on Project design.
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Table ES-1. Summary of Project Design Envelope Parameters

Foundations
e Monopile foundations for the WTGs and a piled jacket foundation for the OCS-DC
e Up to 95 foundations for the WTGs and OCS-DC within 102 potential positions

e Maximum embedment depth of up to 164 ft (50 m) for WTG monopile foundations and
295 ft (90 m) for OCS-DC piled jacket foundation

e Maximum area of seafloor footprint per foundation, inclusive of scour protection and cable
protection system stabilization: 1.06 ac (4,290 m?) for WTG monopile foundations and
1.39 ac (5,625 m?) for the OCS-DC foundation structure

Wind Turbine Generators (WTGs)

e Up to 94 WTGs within 102 potential positions

e Nameplate capacity of 11 MW

SLLLEERVINER o Rotor diameter of 656 ft (200 m)

Farm (SRWF) Hub height of 459 ft (140 m) above mean sea level (AMSL)

e Upper blade tip height of 787 ft (240 m) AMSL

Inter-array Cables (IAC)

e Maximum 161-kV AC cables buried up to a target depth of 4 to 6 ft (1.2 to 18 m)

e Maximum total length of up to 180 mi (290 km)

e Maximum cable diameter of 8 in (200 mm)

e  Maximum disturbance corridor width of 98 ft (30 m) per circuit

Offshore Converter Station (OCS-DC)

e One OCS-DC

e  Upto 295 ft (90 m) total structure height from lowest astronomical tide (LAT) (including
lightning protection and ancillary structures)

Sunrise Wind Export Cable (SRWEC)

SRWEC-OCS e One 320-kV DC export cable bundle buried to a target depth of 4 to 6 ft (1.2 to 1.8 m)

(Outer offshore and buried to a target depth of 6 ft (1.8 m) in NYS waters.

Continental e Maximum total corridor length of up to 104.6 mi (168.4 km)

Shzlf waters) JR Maximum individual cable diameter of 7.8 in (200 mm) and maximum bundled diameter of
an 15.6 in (400 mm)

SRWEC-NYS
(New York e Maximum disturbance corridor width of 98 ft (30 m)

State waters)

e Maximum seafloor disturbance for horizontal directional drilling at exit pit of 61.8 ac (25 ha)
e Maximum disturbance for Landfall Work Area (onshore) of up to 6.5 ac (2.6 ha)

Onshore Transmission Cable and onshore interconnection cable

e Onshore transmission cable, including associated transition joint bay and fiber optic cable,
up to 17.5 mi (28.2 km) long, with a temporary disturbance corridor of 30 ft (9.1 m) and
maximum duct bank target burial depth of 6 ft (1.8 m)

Onshore
Facilities e Maximum cable diameter of 6 in (152 mm)

e Onshore interconnection cable to connect to the existing Holbrook Substation
Onshore Converter Station (OnCS-DC)
e One OnCS-DC with an operational footprint of up to 6 ac (2.4 ha)

Source: Sunrise Wind 2023

in = inches, ft = feet, m = meters, ac = acres, m? = square meters, ha = hectares, mm = millimeters, mi = miles, km = kilometers,
MW = Megawatts, kV = kilovolts, AMSL = above mean sea level, AC = alternating current, DC = direct current

SRWEC = Sunrise Wind Export Cable, SRWEC-OCS = Sunrise Wind Export Cable located in waters on the Outer Continental Shelf,
SRWEC-NYS = Sunrise Wind Export Cable located in New York State waters, WTGs = wind turbine generators, OCS-DC = offshore
converter station - direct current, OnCS-DC = onshore converter station - direct current
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Alternative C — Fisheries Habitat Impact Minimization

Under Alternative C, the construction, O&M, and eventual decommissioning of up to a 1,034-MW wind
energy facility on the OCS offshore of Massachusetts, Rhode Island, and New York would occur within
the range of the design parameters outlined in the COP, subject to applicable mitigation measures.
However, Alternative Cis proposed with the intent to minimize impacts to fisheries habitats in the
proposed Project Area that are the most vulnerable to long-term impacts. This alternative considered
and prioritized contiguous areas of complex bottom habitat to be excluded from development to
potentially avoid and minimize impacts to complex fisheries habitats, while still meeting BOEM'’s
purpose and need for the Project.

Areas for prioritization were identified by NMFS on May 2, 2022, based upon the proximity of Atlantic
cod spawning activity in the vicinity of the Project Area, assumed hard bottom complex substrate, and
the presence of large boulders (Figure 2.1-7). Priority Area 1 was deemed the higher priority by NMFS
due to the close proximity to Cox Ledge and documented Atlantic cod spawning activity based on recent
acoustic and telemetry data. Priority Area 1 includes 18 wind turbine generator (WTG) positions as well
as the OCS-DC. Priority Area 2 includes 18 WTG positions, contains areas of high reflectance (indicative
of hard substrates) and large boulders, and is adjacent to detected Atlantic cod spawning activity.
Priority Area 3 includes 14 WTG positions and areas of high reflectance but fewer large boulders. Priority
Area 4 includes 4 WTG positions and mid-to-high reflectance with large boulders.

Each of the sub-alternatives below may be individually selected or combined with any or all other
alternatives or sub-alternatives, subject to the combination meeting the purpose and need.

Alternative C-1: Sunrise Wind’s proposed layout includes 102 WTG positions; however, only 94 11-MW
WTGs would be needed to meet the Project’s maximum capacity of up to 1,034 MW?3. Under Alternative
C-1, the construction and installation, 0&M, and eventual decommissioning of a wind energy facility and
an OCS-DC would occur within the design parameters outlined in the Sunrise Wind Project COP (Sunrise
Wind 2023) subject to applicable mitigation measures. However, certain WTG positions would be
excluded from the identified Priority Areas to reduce impacts to sensitive benthic habitats and areas
where Atlantic cod spawning has been detected. Under this alternative, the Project would maintain a
uniform east-west and north-south grid of 1 by 1-nautical mile (nm) spacing between WTGs. Alternative
C-1 would result in the exclusion of up to 8 WTG positions from the identified Priority Areas. The specific
8 WTG positions that would be excluded from the identified Priority Areas are informed through the
impact analysis described in Chapter 3.

Alternative C-2: Under Alternative C-2, up to 8 WTG positions identified for exclusion from development
in Alternative C-1 would remain the same, and up to an additional 12 WTG positions would be removed
from the Priority Areas and relocated to the eastern side of the Lease Area. The construction and
installation, O&M, and eventual decommissioning of a wind energy facility and an OCS-DC would occur

3 Sunrise Wind executed a contract with the New York State Energy Research and Development Authority (NYSERDA) for a
25-year Offshore Wind Renewable Energy Certificate (OREC) Agreement in October 2019 that allows NYSERDA to purchase up
to 924 MW of offshore wind energy. Sunrise Wind is exploring opportunities to enter into other potential offtake agreements
or sell additional electricity (up to 110 MW) on a merchant basis.
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within the design parameters outlined in the Sunrise Wind Project COP (Sunrise Wind 2023) subject to
applicable mitigation measures. The Project would maintain a uniform east-west and north-south grid of
1 by 1-nm spacing between WTGs. Alternative C-2 assumes that habitat on the eastern side of the Lease
Area is suitable for development. The specific WTG positions that would be excluded from the identified
Priority Areas are informed through the impact analysis described in Chapter 3.

Alternative C-3: Alternative C-3 was developed following publication of the Draft EIS to address
concerns regarding pile refusal due to glauconite sands present within the southeastern and eastern
portions of the Lease Area while still minimizing impacts to benthic and fisheries resources. Alternative
C-3a, C-3b, and C-3c consider different WTG configurations to avoid sensitive habitats and engineering
constraints while still meeting the New York State Energy Research and Development Authority’s
(NYSERDA) Offshore Wind Renewable Energy Certificate (OREC) Purchase and Sale Agreement. An
ancillary habitat impact minimization benefit of this alternative is that 13 WTGs are removed from
Priority Areas 2 and 3 because of the presence of glauconite sands. Under Sub-Alternative C-3a, up to 87
WTGs would be installed in the 87 potential positions*. Under Sub-Alternative C-3b, up to 84 WTGs
would be installed in the 87 potential positions®. Under Sub-Alternative C-3c, 80 WTGs would be
installed in the 87 potential positions®. Under Alternatives C-3b and C-3¢c, some WTG positions may also
be removed from Priority Area 1, as detailed in Chapter 3.

Preferred Alternative

After carefully considering the EIS alternatives, including feedback and information received from the
public, cooperating agencies, tribal nations, key stakeholder groups (e.g., commercial fishermen), and
the Applicant, BOEM has identified Sub-Alternative C-3b (924 MW Option) as the Preferred Alternative.
This alternative also considers the results of BOEM’s independent feasibility review and economic
feasibility analysis.

The Preferred Alternative would occur within the range of design parameters outlined in the Sunrise
Wind COP and is subject to applicable mitigation, which includes measures that SRW has committed to
implement to avoid or reduce impacts. The Preferred Alternative would include micrositing of WTG
positions and certain segments of inter-array cables to avoid complex benthic habitats, boulders, UXOs,
shipwrecks, and other sensitive seafloor resources.

Environmental Impacts

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

4 Based on Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, only 84 WTGs out of the 87 WTG analyzed are
feasible for development. WTG positions No. 77, 107, and 137 were determined to be infeasible due to presence of glauconitic
sands (Public Facing Version; @rsted Offshore North America 2023b).
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BOEM analyzes the impacts of past and ongoing activities in the absence of the Project as the No Action
Alternative. The No Action Alternative is the baseline against which all action alternatives are evaluated.
BOEM also separately analyzes cumulative impacts of the No Action Alternative, which considers all
other ongoing and reasonably foreseeable future activities described in Appendix E (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 and cumulative impacts of each alternative. 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 short-term. Chapter 4 also describes the irreversible and irretrievable
commitment of resources by resource area. The most notable of such commitments could include
effects on habitat or individual members of protected species, as well as potential loss of use of
commercial fishing areas.
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Table ES-2. Summary and Comparison of Maximum Overall Impacts among Alternatives

Alternative C-2 Alternative C-3

Fisheries Habitat Fisheries Habitat Preferred
Impact Impact Alternative (Up to
Alternative C-1 Minimization Minimization 84 WTGs in 87
Fisheries Habitat (excludeupto8 (reduced layout @ potential positions:
Impact WTG positions considering Reduced Layout
Minimization and relocate up  feasibility dueto from Priority Areas
Alternative A Alternative B (exclude 8 WTG to 12 WTG glauconite by exclusion of 3
Resource No Action Proposed Action positions) positions) sands) WTG positions)
3.4 Air Quality
Minor to Minor to Minor to Minor to
Minor to moderate; moderate; moderate; moderate; moderate; Minor to moderate;
Alternative Impacts Minor to moderate Minor to Minor to Minor to Minor to Minor to moderate
beneficial moderate moderate moderate moderate beneficial
beneficial beneficial beneficial beneficial
Minor to Minor to Minor to Minor to
Minor to moderate; moderate; moderate; moderate; moderate; Minor to moderate;
Cumulative Impacts Minor to moderate Minor to Minor to Minor to Minor to Minor to moderate
beneficial moderate moderate moderate moderate beneficial
beneficial beneficial beneficial beneficial
3.5 Water Quality

Alternative Impacts

Cumulative Impacts

3.6 Bats

Alternative Impacts

Cumulative Impacts
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Alternative C-3
Fisheries Habitat
Impact
Minimization
(reduced layout
considering
feasibility due to

Alternative C-2
Fisheries Habitat Preferred
Alternative (Up to
84 WTGs in 87
potential positions:
Reduced Layout

from Priority Areas

Impact
Minimization
(exclude up to 8
WTG positions
and relocate up

Alternative C-1
Fisheries Habitat
Impact
Minimization

Resource

3.7 Benthic Resources

Alternative A
No Action

Alternative B
Proposed Action

(exclude 8 WTG
positions)

to 12 WTG
positions)

glauconite
sands)

by exclusion of 3
WTG positions)

Alternative Impacts

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate: Moderate; Moderate; Moderate; Moderate, Moderate,

Cumulative Impacts T Moderate Moderate Moderate Moderate Moderate
Moderate beneficial .. .. . - -

beneficial beneficial beneficial beneficial beneficial

3.8 Birds

Alternative Impacts

Cumulative Impacts Moderate; Moderate; Moderate; Moderate; Moderate; Moderate; Minor
Minor beneficial Minor beneficial | Minor beneficial | Minor beneficial | Minor beneficial beneficial

3.9 Coastal Habitat and Fauna

Alternative Impacts Moderate Moderate Moderate Moderate Moderate Moderate

Cumulative Impacts Moderate Moderate Moderate Moderate Moderate Moderate

3.10 Finfish, Invertebrates, and Essential Fish Habitat

Alternative Impacts Moderate Moderate Moderate Moderate Moderate Moderate

Cumulative Impacts Moderate Moderate Moderate Moderate Moderate Moderate
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Resource

3.11 Marine Mammals®

Alternative A
No Action

Alternative B
Proposed Action

Alternative C-1
Fisheries Habitat
Impact
Minimization
(exclude 8 WTG
positions)

Alternative C-2
Fisheries Habitat
Impact
Minimization
(exclude up to 8
WTG positions
and relocate up
to 12 WTG
positions)

Alternative C-3
Fisheries Habitat
Impact
Minimization
(reduced layout
considering
feasibility due to
glauconite
sands)

Preferred
Alternative (Up to
84 WTGs in 87
potential positions:
Reduced Layout
from Priority Areas
by exclusion of 3
WTG positions)

Alternative Impacts (without
baseline)

No impact

Moderate for
NARWsS;

Minor to
moderate for
mysticetes (other
than NARWSs),
odontocetes, and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Moderate for
NARWsS;

Minor to
moderate for
other mysticetes,
odontocetes and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Moderate for
NARWS;

Minor to
moderate for
other mysticetes,
odontocetes and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Moderate for
NARWsS;

Minor to
moderate for
other mysticetes,
odontocetes and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Moderate for
NARWS;

Minor to moderate
for other
mysticetes,
odontocetes and
pinnipeds;
Minor beneficial for
odontocetes and
pinnipeds

Alternative Impacts (with
baseline)

Moderate for

mysticetes (other than

NARWs);

Minor to moderate

impacts for
odontocetes and
pinnipeds;

Minor to
moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds;

Minor to
moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Minor to
moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Minor to
moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds;
Minor beneficial
for odontocetes
and pinnipeds

Minor to moderate
for mysticetes
(other than
NARWS),
odontocetes, and
pinnipeds;
Minor beneficial for
odontocetes and
pinnipeds

5 For marine mammals BOEM has assessed the impacts of the No Action Alternative and action alternatives with and without the environmental baseline (e.g., ongoing
activities) to support determinations under the Marine Mammal Protection Act. Impacts including the environmental baseline were assessed as major for the No Action
Alternative and action alternatives for the North Atlantic right whale (NARW) because ongoing activities such as entanglement and vessel strikes continue to compromise the
viability of the species due to their low population numbers and downward population trends. The complete list of impact-producing factors that determined the impact range is
described in Section 3.1 and Appendix E, Table E1-12 of this Final EIS.
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Resource

Alternative A
No Action
Minor beneficial for
odontocetes and
pinnipeds

Alternative B
Proposed Action

Alternative C-1
Fisheries Habitat
Impact
Minimization
(exclude 8 WTG
positions)

Alternative C-2
Fisheries Habitat
Impact
Minimization
(exclude up to 8
WTG positions
and relocate up
to 12 WTG
positions)

Alternative C-3
Fisheries Habitat

Impact
Minimization
(reduced layout
considering
feasibility due to
glauconite
sands)

Preferred
Alternative (Up to
84 WTGs in 87
potential positions:
Reduced Layout
from Priority Areas
by exclusion of 3
WTG positions)

Major for NARW

Major for NARW

Major for NARW

Major for NARW

Major for NARW

Major for NARW

Cumulative Impacts

Moderate for
mysticetes (other than
NARWSs), odontocetes,

and pinnipeds;

Minor beneficial for
odontocetes and
pinnipeds

Moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds; Minor
beneficial for
odontocetes and
pinnipeds

Moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds; Minor
beneficial for
odontocetes and
pinnipeds

Moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds; Minor
beneficial for
odontocetes and
pinnipeds

Moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds; Minor
beneficial for
odontocetes and
pinnipeds

Moderate for
mysticetes (other
than NARWs),
odontocetes, and
pinnipeds; Minor
beneficial for
odontocetes and
pinnipeds

Major for NARW

Major for NARW

Major for NARW

Major for NARW

Major for NARW

Major for NARW

3.12 Sea Turtles

Alternative Impacts

Cumulative Impacts

3.13 Wetlands and Other Waters of the United States

Alternative Impacts

Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate
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Resource

Alternative A
No Action

Alternative B
Proposed Action

3.14 Commercial Fisheries and For-Hire Recreational Fishing

Alternative C-1
Fisheries Habitat
Impact
Minimization
(exclude 8 WTG
positions)

Alternative C-2
Fisheries Habitat
Impact
Minimization
(exclude up to 8
WTG positions
and relocate up
to 12 WTG
positions)

Alternative C-3
Fisheries Habitat
Impact
Minimization
(reduced layout
considering
feasibility due to
glauconite
sands)

Preferred
Alternative (Up to
84 WTGs in 87
potential positions:
Reduced Layout
from Priority Areas
by exclusion of 3
WTG positions)

Minor to major for

Minor to major
for commercial

Minor to major
for commercial

Minor to major
for commercial

Minor to major
for commercial

Minor to major for

commercial fishing and fishing and minor — fishing; fishing; commercial fishing;
. & to moderate for X & Minor to Minor to Minor to moderate
minor to moderate for . Minor to :
for-hire recreational for-hire moderate for for- moderate for for- | moderate for for- for for-hire
Alternative Impacts fishing. depending on recreational hire recreational hire recreational | hire recreational | recreational fishing,
the fisgf;er I:’and fisghin e fishing, dependin U e depending on the
el & | depending on the S 8| depending on the | depending on the | fishery and fishing
operation; . on the fishery and | _. o . .
. - fishery and _ . fishery and fishing fishery and operation;
Minor beneficial _ . fishing operation; . . _ .
fishing operation; . . . operation; Minor | fishing operation; Minor beneficial
. .. Minor beneficial .. . . .
Minor beneficial beneficial Minor beneficial
Moderate to major for
commercial fisheries
and minor to
moderate for for-hire
Cumulative Impacts recreational fishing Major Major Major Major Major
depending on the
fishery and fishing
operation; Minor to
moderate beneficial
3.15 Cultural Resources
Alternative Impacts Major Major Major Major Major Major
Cumulative Impacts Major, Major, Major, Major, Major; Major;

Minor beneficial

Minor beneficial

minor beneficial

Minor beneficial

Minor beneficial

Minor beneficial
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Resource

Alternative Impacts

Cumulative Impacts

3.17 Environmental Justice

3.16 Demographics, Employment,

Alternative A
No Action

and Economics

Alternative B
Proposed Action

Alternative C-1

Fisheries Habitat

Impact
Minimization
(exclude 8 WTG
positions)

Alternative C-2

Fisheries Habitat

Impact
Minimization
(exclude up to 8
WTG positions
and relocate up
to 12 WTG
positions)

Alternative C-3

Fisheries Habitat

Impact
Minimization
(reduced layout
considering

feasibility due to

glauconite
sands)

Preferred
Alternative (Up to
84 WTGs in 87
potential positions:
Reduced Layout
from Priority Areas
by exclusion of 3
WTG positions)

Alternative Impacts

Minor to moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Cumulative Impacts

Minor to moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Alternative Impacts

Cumulative Impacts

3.19 Navigation and Vessel Traffic

3.18 Land Use and Coastal Infrastructure

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Alternative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Cumulative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

3.20 Other Uses
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Resource

Alternative Impacts

Alternative C-1

Alternative C-2
Fisheries Habitat

Impact
Minimization

Alternative C-3

Impact

Fisheries Habitat

Preferred
Alternative (Up to

Fisheries Habitat

Minimization 84 WTGs in 87

Impact
Minimization

Alternative A
No Action

Negligible for marine
mineral extraction,
marine and national
security uses, aviation

Alternative B
Proposed Action

Negligible for
marine mineral
extraction,
cables, and
pipelines;
Minor for
aviation and air
traffic, most
military and
national security

(exclude 8 WTG
positions)

Negligible for
marine mineral
extraction, cables,
and pipelines;
Minor for aviation
and air traffic,
most military and

WTG positions
and relocate up
to 12 WTG
positions)

Negligible for
marine mineral
extraction, cables,
and pipelines;
Minor for aviation
and air traffic,
most military and

(exclude up to 8

(reduced layout

considering

potential positions:
Reduced Layout

feasibility dueto  from Priority Areas

glauconite by exclusion of 3
sands) WTG positions)
Negligible for
marine mineral
extraction, Negligible for
cables, and marine mineral
pipelines; extraction, cables,
Minor for

and pipelines;
Minor for aviation
and air traffic,

aviation and air
traffic, military

Cumulative Impacts

Minor for aviation and
air traffic, and cables
and pipelines;

extraction, and
cables and
pipelines; Minor

Moderate for radar

pipelines; Minor

extraction, and
cables and

for aviation and

for aviation and air

. . . . and national military and
. . uses, and radar | national security | national security . . .
and air traffic, cables security uses, national security
. systems; uses, and radar uses, and radar
and pipelines, and and radar uses, and radar
radar systems; Moderate for systems; systems; systems; systems;
. b o United States Moderate for Moderate for ¥ ! ¥ !
Major for scientific Moderate for Moderate for USCG
Coast Guard USCG SAR USCG SAR .
research and surveys . ) USCG SAR SAR operations;
(USCG) Search operations; operations; . . .
. . operations; Major for scientific
and rescue (SAR) Major for Major for .
. . . Major for research and
operations; scientific research | scientific research o
. scientific surveys
Major for and surveys and surveys
g research and
scientific survevs
research and ¥
surveys
Negligible for marine Negligible for Negligible for Negligible for Negligible for Negligible for
mineral extraction; marine mineral marine mineral

marine mineral
extraction, and
cables and

pipelines; Minor

marine mineral
extraction, and
cables and

pipelines; Minor

marine mineral

extraction, and
cables and

pipelines; Minor for

for aviation and

for aviation and
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Resource

Alternative A
No Action
systems;

Minor for military and

national security;
Moderate for SAR
activities;
Major for scientific

research and surveys

Alternative B
Proposed Action
air traffic, and
most military and
national security
uses;
Moderate for
radar systems;
Major for USCG
SAR operations
and scientific
research and
surveys

Alternative C-1

Fisheries Habitat

Impact
Minimization
(exclude 8 WTG
positions)
traffic, and most
military and
national security
uses;
Moderate for
radar systems;
Major for USCG
SAR operations
and scientific
research and
surveys

Alternative C-2
Fisheries Habitat
Impact
Minimization
(exclude up to 8
WTG positions
and relocate up
to 12 WTG
positions)
air traffic, and
most military and
national security
uses;
Moderate for
radar systems;
Major for USCG
SAR operations
and scientific
research and
surveys

Alternative C-3
Fisheries Habitat
Impact
Minimization
(reduced layout
considering
feasibility due to
glauconite
sands)
air traffic, and
most military and
national security
uses;
Moderate for
radar systems;
Major for USCG
SAR operations
and scientific
research and
surveys

Preferred
Alternative (Up to
84 WTGs in 87
potential positions:
Reduced Layout
from Priority Areas
by exclusion of 3
WTG positions)
traffic, and most
military and
national security
uses;
Moderate for radar
systems;
Major for USCG SAR
operations and
scientific research
and surveys

3.21 Recreation and Tourism

Alternative Impacts

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Cumulative Impacts

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

Moderate;
Minor beneficial

3.22 Scenic and Visual Resources

Alternative Impacts

Moderate

Major

Major

Major

Major

Major

Cumulative Impacts

Major

Major

Major

Major

Major

Major

Impact rating colors are as follows: orange = major; yellow = moderate; green = minor; light green = negligible or beneficial to any degree. All impact levels are assumed to be
adverse unless otherwise specified as beneficial. Where impacts are presented as multiple levels, the color representing the most adverse level of impact has been applied.
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Chapter 1

Introduction




1.0 INTRODUCTION

This Final Environmental Impact Statement (EIS) assesses the potential reasonably foreseeable
environmental, social, economic, historic, and cultural impacts that could result from the construction,
operations and maintenance (O&M), and conceptual decommissioning of the Sunrise Wind Project
(Project) proposed by Sunrise Wind LCC (Sunrise Wind, Applicant, or Lessee), in its Construction and
Operations Plan (COP) (Sunrise Wind 2023).6 The proposed Project described in the COP and this Final
EIS would have a nameplate capacity of up to 1,034 megawatts (MW) and sited within Lease Area OCS-A
0487 (Lease Area), approximately 18.9 statute miles (mi) (16.4 nautical miles [nm], 30.4 kilometers [km])
south of Martha’s Vineyard, Massachusetts, and approximately 30.5 mi (26.5 nm, 48.1 km) east of
Montauk, New York, and 16.7 mi (14.5 nm, 26.8 km) from Block Island, Rhode Island. The Project would
provide clean, reliable offshore wind energy to the state of New York’ and could potentially offer
additional offtake agreements or sell additional electricity on a merchant basis. This Final EIS will inform
the United States Department of Interior (USDOI), Bureau of Ocean Energy Management (BOEM) in
deciding whether to approve, approve with modifications, or reject the COP (30 Code of Federal
Regulations [CFR] 585.628). Publication of the Draft EIS initiated a 60-day public comment period. BOEM
used the comments received during the public review period to inform preparation of the Final EIS.

This Final EIS was prepared following the requirements of the National Environmental Policy Act (NEPA)
(42 United States Code [USC] 4321 et seq.) and implementing regulations (40 CFR 1500-1508). The
Council on Environmental Quality’s (CEQ) current regulations contain a presumptive time limit of 2 years
for completing EISs, and a presumptive page limit of 150 pages or fewer or 300 pages for proposals of
unusual scope or complexity. BOEM followed those limits in preparing this Final EIS in accordance with
the new regulations. Additionally, this Final EIS was prepared consistent with the USDOI NEPA
regulations (43 CFR 46); longstanding federal judicial and regulatory interpretations; and Administration
priorities and policies, including Secretary’s Order No. 3399 entitled Department-Wide Approach to the
Climate Crisis and Restoring Transparency and Integrity to the Decision-Making Process, dated April 16,
2021, requiring bureaus and offices to not apply any of the provisions of the 2020 changes to CEQ
Regulations (85 Federal Register 43304-43376) “in a manner that would change the application or level

of NEPA that would have been applied to a Proposed Action before the 2020 Rule went into effect.”®

8 The Sunrise Wind COP is available on BOEM’s website: https://www.boem.gov/renewable-energy/state-activities/sunrise-
wind.

7 Sunrise Wind executed a contract with the New York State Energy Research and Development Authority (NYSERDA) for a
25-year Offshore Wind Renewable Energy Certificate (OREC) Agreement in October 2019. Under the OREC Agreement, NYSERDA
would purchase ORECs for 880 MW of offshore wind energy, with the ability to increase by 5 percent without requiring an
amendment (totaling up to 924 MW), generated by the operational Project and make them available for purchase by New York
load-serving entities. The Project is being developed to fulfill its obligations to New York in accordance with its OREC Agreement.

8 Secretarial Order 3399 is available on the Department of Interior’s website:
https://www.doi.gov/sites/doi.gov/files/elips/documents/so-3399-508_0.pdf
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1.1

Background

In 2009, the USDOI announced final regulations for the Outer Continental Shelf (OCS) Renewable Energy

Program, which was authorized by the Energy Policy Act of 2005. The Energy Policy Act provisions

implemented by BOEM provide a framework for issuing renewable energy leases, easements, and

rights-of-way for OCS activities (Section 1.3, Regulatory Overview). 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 for the

Lease Area is summarized in Table 1.1-1.

Table 1.1-1.

Year

History of BOEM Planning and Leasing for Offshore Wind Lease Areas OCS-A

0487 and OCS-A 0500

Milestone

OCS-A 0487

0OCS-A 0500

2010

N/A

On December 29, 2010, BOEM published

a Request for Interest (RFI) in the Federal
Register to gauge commercial interest in
wind energy development offshore
Massachusetts. BOEM invited the public to
comment and provide information-including
information on environmental issues and
data—for consideration of the RFl area for
commercial wind energy leases.

2011

On August 18, 2011, BOEM published a Call for
Information and Nominations (Call) for Commercial
Leasing for Wind Power on the OCS Offshore Rhode
Island and Massachusetts in the Federal Register.
The public comment period for the Call closed on
October 3, 2011. In conjunction with the Call,
BOEM published a Notice of Intent (NOI) to prepare
an environmental assessment on the proposed
leasing, site characterization and assessment
activities in the offshore area under consideration
in the Call. BOEM received eight indications of
interest to obtain a commercial lease for a wind
energy project and 81 comments on the Call; as
well as 24 comments in response to the NOI.

The Massachusetts RFl area was delineated
based on deliberation and consultation with
the Massachusetts Renewable Energy Task
Force. The subsequent selection of a Wind
Energy Area (WEA) was based on input
received on this RFl area. Responding to
requests received from the public and the
Commonwealth of Massachusetts, BOEM
reopened the comment period for the RFl on
March 17, 2011. The comment period ended
on April 18, 2011.

2012

On February 24, 2012, BOEM announced the
Rhode Island/Massachusetts WEA was comprised
of approximately 164,750 acres (666.7 km?) within
an Area of Mutual Interest identified by Rhode
Island and Massachusetts in a Memorandum of
Understanding between the two states in 2010.
BOEM published a Proposed Sale Notice in the
Federal Register on December 3, 2012, for a 60-day
public comment period.

After careful consideration of the public
comments, as well as input from BOEM’s
intergovernmental Massachusetts
Renewable Energy Task Force, BOEM
modified the planning area offshore
Massachusetts and proceeded to publish a
Call in the Federal Register on February 6,
2012 to identify locations within the offshore
Call Area in which there was industry
interest to seek commercial leases for



https://www.boem.gov/sites/default/files/uploadedFiles/BOEM/Renewable_Energy_Program/State_Activities/RI/MA-RI%20MOU.pdf
https://www.boem.gov/sites/default/files/uploadedFiles/BOEM/Renewable_Energy_Program/State_Activities/RI/MA-RI%20MOU.pdf

Milestone

developing wind projects. BOEM published a
NOI to prepare an Environmental
Assessment (EA) of the Call Area. The
comment period for the Call closed

March 22, 2012.

On February 6, 2012, under Docket ID:
BOEM-2011-0116 BOEM published a “Notice
of Intent to Prepare an EA for Commercial
Wind Leasing and site assessment activities
on the Atlantic OCS Offshore
Massachusetts”. On November 2, 2012,
BOEM announced the availability of the EA
for public review and comment.

2013

June 4, 2013, BOEM made available a revised EA
for the WEA offshore Rhode Island and
Massachusetts. As a result of the analysis in the
revised EA, BOEM issued a Finding of No Significant
Impact, which concluded that reasonably
foreseeable environmental effects associated with
the commercial wind lease issuance and related
activities would not significantly impact the
environment.

On June 5, 2013, BOEM published the Final Sale
Notice to auction two leases offshore Rhode Island
and Massachusetts for commercial wind energy
development. On July 31, 2013, BOEM auctioned
the two lease areas announcing Deepwater Wind
New England LLC as the winner of both. The
competitive auction received $3,838,288 in high
bids and consisted of 11 rounds of bidding between
three participants. BOEM issued Renewable Energy
Lease Area OCS-A 0487 (Lease Area) to the
Applicant on October 1, 2013.

The Department of Energy’s National
Renewable Energy Laboratory (NREL), under
an interagency agreement with BOEM,
provided technical assistance to identify and
delineate leasing areas for offshore wind
energy development within WEAs on the
Atlantic coast. In December 2013, NREL
submitted a report to BOEM that focuses on
the Massachusetts WEA.

2014

N/A

On June 17, 2014, Secretary of the Interior,
Sally Jewell and BOEM Acting Director,
Walter Cruickshank joined Massachusetts
Governor Deval Patrick to announce that
more than 742,000 acres (3,002.8 km?)
offshore Massachusetts would be available
for commercial wind energy leasing. The
proposed area is the largest in federal waters
and would nearly double the federal
offshore acreage available for commercial-
scale wind energy projects.

The Massachusetts Proposed Sale Notice
was made available for a 60-day public
comment period, which closed on August 18,
2014.




Milestone

On Jan. 29, 2015, BOEM held a competitive
lease sale (i.e., auction) for the WEA offshore
Massachusetts. The auction lasted two
rounds. RES America Developments, Inc. was
the winner of Lease Area OCS-A 0500

2015 N/A (187,523 acres [758.9 km?]) and Offshore
MW LLC was the winner of Lease Area OCS-A
0501 (166,886 acres [675.3 km?]). The
commercial wind energy leases were signed
by BOEM on March 23, 2015, and went into
effect on April 1, 2015.

On June 29, 2017, BOEM approved the Site
Assessment Plan (SAP) for Lease OCS-A 0500
(Bay State Wind). The SAP approval allows
for the installation of two floating light and
detection ranging (FLIDAR) buoys and one
metocean/current buoy.

2017 N/A

On September 18, 2018, Deepwater Wind New
England LLC requested an extension of the site
assessment term for commercial Lease OCS-A 0487

2018 pursuant to 30 CFR 585.235(b). N/A

On October 24, 2018, BOEM approved a 3.5-year
extension of the site assessment term, from July 1,
2019, to January 1, 2023.

OCS-A 0487 Milestone

Sunrise Wind submitted its initial Construction and Operations Plan (COP) to BOEM on
September 1, 2020. On September 3, 2020, Bay State Wind LLC assigned 100 percent of its record
2020 title interest in a portion of Lease OCS-A 0500, which BOEM designated OCS-A 0530, to Sunrise
Wind LLC. The effective date of Lease OCS-A 0487 remains as October 1, 2013. On December 18,
2020, Sunrise Wind submitted an updated COP to BOEM.

2021 BOEM completed the consolidation of Lease OCS-A 0530 into Lease OCS-A 0487.

2021 On June 7, 2021, Sunrise Wind submitted an updated COP to BOEM.

Sunrise Wind submitted their updated COP dated August 23, 2021. On August 31, 2021, BOEM
published in the Federal Register a NOI to Prepare an Environmental Impact Statement for
Sunrise Wind’s Proposed Wind Energy Facility Offshore New York. A revision to the NOI was
published in the Federal Register on September 3, 2021, to extend the comment period to

2021 October 4, 2021, and to make technical corrections. The resulting OCS-A 0487 Lease Area is
109,952 acres (445.0 km?; shown in mint green on Figure 1.1-1 Sunrise Wind Lease Area Assigned
from OCS-A 0500 to OCS-A 0487).

Sunrise Wind proposes to develop the entire Lease Area EXCEPT for the isolated aliquot cluster in
OCS block 3959 (Figure 1.1-1).

On August 31, 2021, BOEM published a Notice of Intent (NOI; BOEM 2021) to Prepare an
Environmental Impact Statement (EIS) for the Sunrise Wind project offshore New York. The NOI
was corrected September 3, 2021, to extend the comment period to October 4, 2021, and to
make technical corrections.

2021




Milestone

2021 On October 29, 2021, Sunrise Wind submitted an updated COP to BOEM.

2022 On April 8, 2022, Sunrise Wind submitted an updated COP to BOEM.

2022 On August 19, 2022, Sunrise Wind submitted an updated COP to BOEM.

On December 12, 2022, BOEM announced the availability of the Draft Environmental Impact
Statement (Draft EIS) for the proposed Sunrise Wind project offshore New York.

2022 The Notice of Availability for the Sunrise Wind Draft EIS published in the Federal Register on
December 16, 2022, opening a 60-day public comment period, which ended on February 14,
2023. The input received via this process will inform preparation of the Final Environmental

Impact Statement (Final EIS).

2023 On September 27, 2023, Sunrise Wind submitted an updated COP to BOEM.

On December 15, 2023, BOEM published a Notice of Availability for the Sunrise Wind Final EIS
2023 (Docket Number BOEM-0023-056) initiating a minimum 30-day mandatory waiting period, during
which BOEM is required to pause before issuing a ROD.
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1.2 Purpose and Need for the Proposed Action

In Executive Order 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.”

Through a competitive leasing process under 30 CFR 585.211, Sunrise Wind was awarded commercial
Renewable Energy Lease OCS-A 0487° (Lease Area) covering an area offshore of Massachusetts, Rhode
Island, and New York. Under the terms of the lease, Sunrise 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 up to a 1,034-megawatt (MW) offshore wind
energy facility in accordance with BOEM’s COP regulations under 30 CFR 585.626, et seq. (Figure 2.1-1).

Sunrise Wind'’s goal is to develop a commercial-scale, offshore wind energy facility in the Lease Area,
with up to 94 wind turbine generators (WTGs) in 102 potential positions, an offshore converter station
(OCS-DC), inter-array cables, an onshore converter station (OnCS-DC), an offshore transmission cable
making landfall on Long Island, New York, and an onshore interconnection cable to the Long Island
Power Authority Holbrook Substation. The Project would generate up to approximately 1,034 MW of
renewable energy.

This Project would help the state of New York achieve the aggressive clean energy goals set forth in the
Clean Energy Standards Order and the Climate Leadership and Community Protection Act through an
Offshore Wind Renewable Energy Certificate Purchase and Sale Agreement (OREC) with the New York
State Energy Research and Development Authority (NYSERDA) to deliver 880 MW of offshore wind
energy. Sunrise Wind has the ability under the OREC to deliver a maximum capacity of 924 MW of
offshore wind energy (NYSERDA 2019).

Based on BOEM'’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize renewable
energy activities on the OCS, and Executive Order 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

° A portion of the area covered by Renewable Energy Lease OCS-A 0500 and the entirety of the area covered by Renewable
Energy Lease OCS-A 0487 were merged and included in a revised Lease OCS-A 0487 issued to Sunrise Wind on March 15, 2021.
On July 31, 2013, BOEM conducted a competitive auction and awarded Lease OCS-A 0487, consisting of about 67,250 ac (272.2
km?), to Deepwater Wind New England LLC. On August 3, 2020, Deepwater Wind New England LLC assigned Lease OCS-A 0487
to Sunrise Wind LLC. Following the January 2015 competitive lease sale for the Wind Energy Area offshore Massachusetts,
Lease OCS-A 0500 (187,523 ac [758.9 km?]) was awarded to RES Developments with an effective date of April 1, 2015. On June
12, 2015, BOEM approved reassignment of OCS-A 0500 to DONG Energy Massachusetts LLC (note: DONG Energy has since
renamed its American subsidiary to Bay State Wind LLC). On September 3, 2020, Bay State Wind LLC assigned 100 percent of its
record title interest in a portion of lease OCS-A 0500, which BOEM designated OCS-A 0530, to Sunrise Wind LLC. On March 15,
2021, BOEM completed the consolidation of lease OCS-A 0530 into Lease OCS-A 0487 through an amendment to Lease OCS-A
0487. The effective date of lease OCS-A 0487 remains October 1, 2013.




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 reject
Sunrise 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 require BOEM to make a decision on the
Lessee’s plans to construct and operate a commercial-scale offshore wind energy facility within the
Lease Area (the Proposed Action).

In addition, the National Oceanic and Atmospheric Administration’s (NOAA) National Marine Fisheries
Service (NMFS) received a request for authorization to take marine mammals incidental to construction
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 1501.1)(1)). The purpose of the NMFS
action—which is a direct outcome of Sunrise Wind'’s request for authorization to take marine mammals
incidental to specified activities associated with the Project (e.g., pile driving)—is to evaluate Sunrise
Wind’s request under requirements of the MMPA (16 USC 1371(a)(5)(A) and its implementing regulations
administered by NMFS and to decide whether to issue the authorization. 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 United States Army Corps of Engineers (USACE) New York District anticipates a permit action to be
undertaken through authority delegated to the District Engineer by 33 CFR 325.8, under Section 10 of
the Rivers and Harbors Act of 1899 (RHA) (33 USC 403) and Section 404 of the Clean Water Act (CWA)
(33 USC 1344). It is anticipated that Section 408 permission would be required pursuant to Section 14 of
the RHA of 1899 (33 USC 408) for any proposed alterations that have the potential to alter, occupy or
use any USACE federally authorized Civil Works projects. The USACE considers issuance of a permit
under these three delegated authorities a major federal action connected to BOEM’s action (40 CFR
1501.9(e)(1)). Sunrise Wind's stated purpose and need for the Project, as indicated above, is to provide
a commercially viable offshore wind energy project within the Lease Area to help New York achieve its
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 and distribution to the
New York energy grids.

The purpose of USACE Section 408 action as determined by Engineer Circular 1165-2-220 is to evaluate
the Applicant’s request and determine whether the proposed alterations are injurious to the public
interest or impair the usefulness of the USACE project. USACE Section 408 permission is needed to
ensure that congressionally authorized projects continue to provide their intended benefits to the

10 Fact Sheet: Biden Administration Jumpstarts Offshore Wind Energy Projects to Create 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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public. USACE intends to adopt BOEM'’s EIS to support its decision on any permits and permissions
requested under Section 10 of the RHA, Section 404 of the CWA, and Section 14 of the RHA. The USACE
would adopt the EIS per 40 CFR 1506.3 if, after its independent review of the document, it concludes
that the EIS satisfies the USACE’s comments and recommendations. Based on its participation as a
cooperating agency and its consideration of the Final EIS, the USACE would issue a Record of Decision to
formally document its decision on the Proposed Action.

The National Park Service (NPS) received an application from Sunrise Wind for a right-of-way (54 USC
100902; 36 CFR 14) and two special use permits for construction (36 CFR 5.7) at Fire Island National
Seashore. A right-of-way permit is required for the transmission cable and conduit to reside in lands
where the United States holds an easement, i.e., from the mean high water line to 1,000 feet [ft; 305
meters (m)] into the Atlantic Ocean. Special use permits for construction are required for construction
(1) on those same lands and within the associated water column, and (2) within waters in the
Intracoastal Waterway (ICW) that are subject to the jurisdiction of the United States and within the
boundaries of Fire Island National Seashore.

The United States Environmental Protection Agency (USEPA) regulates point sources that discharge
pollutants to waters of the United States (WOTUS) pursuant to the CWA (Section 316(b), 40 CFR 122,
125, 33 USC 1251). New York State (NYS) has partially delegated authority within state jurisdiction
(discussed in Section 1.4) and the USEPA retains authority over point sources on the OCS. The OCS-DC
would be located in federal waters and therefore would not fall within any specific state’s jurisdiction.
Sunrise Wind submitted an individual National Pollutant Discharge Elimination System (NPDES) permit
application for operation of the OCS—DC to USEPA Region 1 in December 2021 and that application has
been deemed complete. Consistent with the description provided in 40 CFR 125.81, the OCS-DC is a
new facility that is considered a point source, has a cooling water intake system (CWIS) that uses at least
25 percent of the water withdrawn for cooling, has a design intake flow (DIF) and discharge volume of
approximately 8.1 million gallons per day (mgd), and is thus subject to the Track | requirements for new
facilities defined at 40 CFR 125.84(b) as it pertains to Section 316(b) of the CWA.
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1.3 Regulatory Overview

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

The Secretary of the Interior delegated this authority to the former Minerals Management Service, and
later to BOEM. Final regulations implementing the authority for renewable energy leasing under the
OCSLA (30 CFR 585) were promulgated on April 22, 20092, These regulations prescribe BOEM'’s
responsibility for determining whether to approve, approve with modifications, or reject Sunrise Wind'’s
COP (30 CFR 585.628).

Subsection 8(p)(4) of the OCSLA states: “[t]he Secretary shall ensure that any activity under
[subsection 8(p)] is conducted in a manner that provides for —

(A) safety;

(B) protection of the environment;

(C) prevention of waste;

(D) conservation of the natural resources of the outer Continental Shelf;

(E) coordination with relevant federal agencies;

(F) protection of national security interests of the United States;

(G) protection of correlative rights in the outer Continental Shelf;

(H) a fair return to the United States for any lease, easement, or right-of-way under this subsection;

(I) prevention of interference with reasonable uses (as determined by the Secretary) of the Exclusive
Economic Zone (EEZ), the high seas, and the territorial seas;

(J) consideration of—

i) the location of, and any schedule relating to, a lease, easement, or right-of-way for an area
of the outer Continental Shelf; and

ii) any other use of the sea or seabed, including use for a fishery, a sealane, a potential site of
a deepwater port, or navigation;

(K) public notice and comment on any proposal submitted for a lease, easement, or right-of-way
under this subsection; and

(L) oversight, inspection, research, monitoring, and enforcement relating to a lease, easement, or
right-of-way under this subsection.”

11 public Law No. 109-58, § 119 Stat. 594 (2005).

12 Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Federal Register 19638-19871
April 29, 2009 (MMS 2009).
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As stated in M-Opinion 37067, “. . . subsection 8(p)(4) of OCSLA imposes a general duty on the Secretary
to act in a manner providing for the subsection’s enumerated goals. The subsection does not require the
Secretary to ensure that the goals are achieved to a particular degree, and she retains wide discretion to
determine the appropriate balance between two or more goals that conflict or are otherwise in
tension.”3

Section 2 of commercial Renewable Energy Lease OCS-A 0487 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 reject 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 43 USC
1337(p)(4), or for other reasons provided by BOEM under 30 CFR 585.613(e)(2) or 585.628(f); BOEM
reserves the right to approve a COP with modifications; and BOEM reserves the right to authorize other
uses within the leased area that would not unreasonably interfere with activities described in
Addendum A, Description of Leased Area and Lease Activities.

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 in September 2020 and later updated with current information on December 18, 2020,

June 7, 2021, August 23, 2001, October 29, 2021, April 8, 2022, August 19, 2022, and September 27,
2023. 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 the OCSLA only extends to approval of activities
on the OCS, although onshore elements of the Proposed Action are included in BOEM’s analysis in the
EIS to support analysis of a complete project. 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 provides a
description of BOEM’s consultation efforts during development of the Final EIS.

13 M-Opinion 37067 at page 5, http://doi.gov/sites/doi.gov/files/m-37067.pdf.
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Relevant Existing NEPA and Consulting Documents

Consistent with the CEQ directive “Incorporation by reference” (40 CFR 1501.12), BOEM used the
following NEPA, non-NEPA, and consulting documents to inform the Final EIS.

Programmatic Environmental Impact Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer Continental Shelf, Final Environmental
Impact Statement, October 2007 (OCS EIS/EA MMS 2007-046):
https://www.boem.gov/renewable-energy/guide-ocs-alternative-energy-final-programmatic-
environmental-impact-statement-eis

The Energy Policy Act of 2005 (EPAct) amended Section 8 of the Outer Continental Shelf Lands
Act (OCSLA) (43 USC 1337) to authorize the Secretary of the Interior to issue a lease, easement,
or right-of-way on the OCS for activities that are not otherwise authorized by the OCSLA, or
other applicable law, if those activities:

1. Produce or support production, transportation, or transmission of energy from sources
other than oil and gas; or

2. Use, for energy-related purposes or other authorized marine-related purposes, facilities
currently or previously used for activities authorized under the OCSLA, except that any
oil and gas energy-related uses shall not be authorized in areas in which oil and gas
preleasing, leasing, and related activities are prohibited by a moratorium.

Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer
Continental Shelf Offshore New York, 2016 (BOEM 2016):
https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NY/NY-
Public-EA-June-2016.pdf

BOEM has prepared this Environmental Assessment (EA), Commercial Wind Lease Issuance and
Site Assessment Activities on the Atlantic Outer Continental Shelf Offshore New York, to
determine whether the issuance of a lease and approval of a Site Assessment Plan (SAP) within
the Wind Energy Area (WEA) offshore New York would lead to reasonably foreseeable
significant impacts on the environment and, thus, whether an EIS should be prepared before a
lease is issued. BOEM identified the WEA for the purposes of conducting this environmental
analysis and considering the area for leasing.

Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer
Continental Shelf Offshore Massachusetts 2014 (BOEM 2014):
https://www.boem.gov/sites/default/files/renewable-energy-program/State-
Activities/MA/Revised-MA-EA-2014.pdf

BOEM prepared an EA to determine whether issuance of leases and approval of SAPs within an
area identified offshore Rhode Island and Massachusetts would have a significant effect on the
environment and whether an EIS must be prepared. BOEM conducted its analysis to comply
with NEPA, 42 USC 4321-4370(f), the CEQ regulations at 40 CFR 1501.3(b) and 1508.9, USDOI
regulations implementing NEPA at 43 CFR 46, and USDOI Manual (DM) Chapter 15 (516 DM 15).

BOEM conducted its environmental analysis after identifying an area potentially suitable for
commercial wind development or a WEA. BOEM identified the WEA through input from the
BOEM-led Massachusetts Intergovernmental Task Force (Task Force), comments on the Notice
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https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NY/NY-Public-EA-June-2016.pdf
https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NY/NY-Public-EA-June-2016.pdf
https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/MA/Revised-MA-EA-2014.pdf
https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/MA/Revised-MA-EA-2014.pdf

of Intent to Prepare an Environmental Assessment (77 Federal Register [FR] 5830), comments on
the Commercial Leasing for Wind Power on the OCS Offshore Massachusetts - Call for
Information and Nominations (77 FR 5820), comments on the Commercial Leasing for Wind
Power on the OCS Offshore Massachusetts — Request for Interest (RFI) (75 FR 82055), and input
received during public outreach efforts. The environmental analysis was limited to the effects of
lease issuance: site characterization activities (i.e., surveys of the Lease Area and potential cable
routes) and site assessment activities (i.e., construction and operation of meteorological towers
and/or buoys on the leases to be issued) within the WEA offshore of Rhode Island and
Massachusetts (referred to herein as the Rhode Island and Massachusetts WEA).

e On November 2, 2012, BOEM published a Notice of Availability for the Commercial Wind Lease
Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf Offshore
Massachusetts Environmental Assessment (2012 EA) (77 FR 66185) for a 30-day comment
period. Public information meetings were held in Massachusetts on November 13, 14, and 15,
2012, to provide stakeholders an additional opportunity to offer comments on the 2012 EA. To
address comments received during the public comment period, public information meetings,
stakeholder outreach, required consultations, and Task Force meetings, BOEM revised the 2012
EA. The revised EA includes a summary of the comments and questions received. This finding is
accompanied by and cites the revised EA.

e Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer
Continental Shelf Offshore Massachusetts, Revised Environmental Assessment, June 2014
(BOEM 2014): https://www.boem.gov/sites/default/files/renewable-energy-program/State-
Activities/MA/Revised-MA-EA-2014.pdf
https://www.boem.gov/sites/default/files/uploadedFiles/BOEM/Renewable Energy Program/S
tate Activities/BOEM Rl MA Revised EA 22May2013.pdf

e BOEM has elected to incorporate by reference the Sunrise Wind COP prepared by Stantec
Consulting Services, Inc. for Sunrise Wind dated September 27, 2023. The COP and its
supporting documentation provide a description of the proposed Project activity, Project siting
and design development, resources required, site characterization and assessment of potential
impacts, and references. The Sunrise Wind COP is located on the BOEM webpage for the Sunrise
Wind Project at this link: https://www.boem.gov/renewable-energy/state-activities/sunrise-
wind-construction-and-operation-plan.

e Additional environmental studies conducted to support planning for offshore wind energy
development are cited throughout the EIS where applicable, and are available on BOEM'’s
website at: https://www.boem.gov/renewable-energy-research-completed-studies.
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1.5 Methodology for Assessing the Project Design Envelope

The Project is being developed based on a Project Design Envelope (PDE) concept, consistent with
BOEM'’s Draft Guidance Regarding the Use of a Project Design Envelope in a Construction and Operations
Plan (BOEM 2018). This concept allows Sunrise Wind to define and bracket proposed Project
characteristics for environmental review and permitting while maintaining a reasonable degree of
flexibility for selecting and purchasing Project components, such as WTGs, foundations, submarine
cables, and the OCS-DC.

This Final EIS assesses the impacts of the PDE described in the Sunrise 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 analyzes the aspects of each design parameter or
combination of design parameters that would result in the most significant 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 and 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 E 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.
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1.6 Methodology for Assessing Impacts

1.6.1 Past and Ongoing Activities and Trends (Existing Baseline)

This EIS also 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 (GAA) include (1) other offshore wind energy development activities; (2) undersea
transmission lines, gas pipelines, and other submarine cables (e.g., telecommunications); (3) tidal energy
projects; (4) marine minerals use and ocean-dredged material disposal; (5) military use; (6) marine
transportation (commercial, recreational, and research-related); (7) fisheries use, management, and
monitoring surveys; (8) global climate change; (9) oil and gas activities; and (10) onshore development
activities. Specifically within the vicinity of the Fire Island National Seashore landfall area, ongoing and
planned actions and trends include (1) recreational use including swimming, fishing, and boating; (2)
ongoing presence of undersea submarine cables; (3) construction of the new William Floyd Parkway
bridge and demolition of the current bridge; (4) onshore development activities associated with the new
William Floyd Parkway Bridge; (5) fisheries and wildlife use, management, and monitoring surveys; and
(6) global climate change.

Each resource-specific Environmental Consequences section in Chapter 3 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 GAA, including those related to offshore wind projects with an approved
COP (e.g., Vineyard Wind 1 and South Fork) and approved past and ongoing site assessment surveys, as
well as other non-wind activities (e.g., Navy military training, existing vessel traffic, climate change). The
existing condition of resources, as influenced by past and ongoing activities and trends, comprises the
existing baseline condition for impact analysis. Other factors currently impacting 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. Cumulative impacts
are analyzed and concluded separately in each resource-specific Environmental Consequences section in
Chapter 3 of this Final EIS. Cumulative impacts include analyzing the impacts of all offshore wind farms
currently proposed within the GAA of for each resource as well as the existing baseline conditions. The
existing baseline condition as influenced by future planned activities evaluated in Appendix E (Planned
Activities Scenario) comprises the baseline condition for cumulative impact analysis. The impacts of
future planned offshore wind projects are predicted using information from and assumptions based on
COPs submitted to BOEM that are currently undergoing independent review.
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Chapter 2

Alternatives




2.0 ALTERNATIVES

2.1 Alternatives Analyzed in Detail

BOEM considered a reasonable range of alternatives during the EIS development process that emerged
from scoping, interagency coordination, and internal BOEM deliberations. Alternatives were reviewed
using BOEM'’s screening criteria (“screening criteria”) (BOEM 2022). Alternatives that did not meet the
screening criteria (i.e., were initially found to be infeasible or did not meet the purpose and need for
BOEM'’s action) were dismissed from detailed analysis in this Final EIS. Alternatives considered but
dismissed from detailed analysis and the rationale for their dismissal are described in Table 2.1-1.
Alternatives C-1 and C-2 were also determined to be infeasible through the EIS process as data was
further collected and analyzed. However, BOEM determined that including all variants of Alternative Cin
Section 2.1 provided important context regarding the development of the Preferred Alternative C-3(b).
Additional information is provided in Section 2.1.3 and Chapter 3 regarding the variants of Alternative C.
The action alternatives listed in Table 2.1-1 are not mutually exclusive. BOEM may “mix and match”
multiple listed Final EIS alternatives to result in a Preferred Alternative identified in Section 2.1.4 of this
Final EIS provided that (1) the design parameters are compatible; and (2) the Preferred Alternative still
meets the purpose and need.

Although BOEM'’s authority under the OCSLA only extends 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 that the COP describes all
planned facilities that the Lessee would construct, operate, and decommission for the Project, including
onshore and support facilities and all anticipated Project easements. As a result, those federal, state,
and local agencies with jurisdiction over nearshore, onshore, and offshore impacts are able to adopt, at
their discretion, those portions of BOEM’s EIS that support their own permitting decisions.

NMFS and USACE are serving as cooperating agencies. NMFS intends to adopt the Final EIS if, after
independent review and analysis, NMFS determines the Final EIS to be sufficient to support its separate
Proposed Action and decision to issue the authorization, if appropriate. USACE similarly intends to adopt
the EIS if it is determined to be sufficient after independent review to meet its responsibilities under
Section 404 of the CWA and Section 10 of the RHA. Under the Proposed Action and other action
alternatives, NMFS’s action alternative is to issue the requested Letter of Authorization to the Applicant
to authorize incidental take for the activities specified in its application and that are being analyzed by
BOEM in the reasonable range of alternatives described here. USACE is required to analyze alternatives
to the proposed Project that are reasonable and practicable pursuant to NEPA and the CWA 404(b)(1)
Guidelines. The range of alternatives analyzed in the Final EIS, including cable route options within the
PDE and alternatives considered but dismissed, represents a reasonable range of alternatives for this
analysis.

NPS is serving as a cooperating agency and intends to adopt the Final EIS if it is determined to be
sufficient after independent review and analysis to meet their NEPA compliance requirements.

2-2



Construction permits and right-of-way for the transmission cable are required if Sunrise Wind intends to
locate the transmission cable under the seafloor within Fire Island National Seashore. Under the
Proposed Action and other action alternatives, Sunrise Wind would require a right-of-way permit

(54 USC 100902; 36 CFR 14) and two special use permits for construction (36 CFR 5.7) from the NPS. A
right-of-way permit is required for the transmission cable and conduit to reside in lands where the
United States holds an easement, i.e., from the mean high water line to 1,000 ft into the Atlantic Ocean.
Special use permits for construction are required for construction (1) on those same lands and within
the associated water column, and (2) within waters in the ICW that are subject to the jurisdiction of the
United States and within the boundaries of Fire Island National Seashore.

USEPA is also serving as a cooperating agency and will rely on the Final EIS to support its decision for
issuing an individual NPDES permit to authorize operation of the OCS-DC in federal waters. Sunrise Wind
submitted an individual NPDES permit for operation of the OCS-DC to USEPA Region 1 in December 2021
and that application has been deemed complete. Consistent with the description provided in 40 CFR
125.81, the OCS—DC is a new facility that is considered a point source, has a CWIS that uses at least 25
percent of the water withdrawn for cooling, has a DIF and discharge volume of approximately 8.1 mgd,
and is thus subject to the Track | requirements for new facilities defined at 40 CFR 125.84(b) as it
pertains to Section 316(b) of the CWA.

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 H (Mitigation and
Monitoring). Ongoing consultation with consulting parties and government-to-government consultation
with tribal nations may result in additional measures or changes to these measures.

Table 2.1-1. Alternatives Considered for Analysis

Alternative Description

Under the No Action Alternative, BOEM would not approve the COP; the Project construction
and installation, O&M, 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. However, all other past and ongoing impact-producing
Alternative A: | activities would continue. The current resource condition, trends, and impacts from ongoing
No Action activities under the No Action Alternative serve as the existing baseline against which the direct
Alternative and indirect impacts of all action alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future impact-producing
offshore wind and non-offshore wind activities would be implemented, which would cause
changes to the existing baseline conditions even in the absence of the Proposed Action. The
continuation of all other existing and reasonably foreseeable future activities described in
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Alternative Description

Appendix E (Planned Activities Scenario) without the Proposed Action serves as the baseline for
the evaluation of cumulative impacts.

Alternative B:
Proposed
Action

Under Alternative B, the construction, O&M, and conceptual decommissioning of up to a 1,034-
MW wind energy facility consisting of up to 94 WTGs within 102 potential positions, one OCS-
DC, and inter-array cables linking the individual WTGs to the OCS-DC would be developed in the
Lease Area. The Lease Area is approximately 16.4 nm (18.9 mi, 30.4 km) south of Martha’s
Vineyard, Massachusetts; approximately 26.5 nm (30.5 mi, 48.1 km) east of Montauk, New
York; and approximately 14.5 nm (16.7 mi, 26.8 km) from Block Island, Rhode Island. One
export cable would connect to the onshore export cable systems which would connect to the
onshore converter station (OnCS-DC) in the Town of Brookhaven, Long Island, New York at the
Union Avenue site. Development of the wind energy facility would occur within the range of
design parameters outlined in the COP (Sunrise Wind 2023), subject to applicable mitigation
measures.

Alternative C:
Fisheries
Habitat Impact
Minimization

Under Alternative C, the construction, O&M, and eventual decommissioning of up to a 1,034-
MW wind energy facility consisting of up to 94 WTGs within 102 potential positions, one OCS-
DC, and inter-array cables linking the individual WTGs to the OCS-DC would be developed in the
Lease Area. The Wind Energy Area would occur within the range of the design parameters
outlined in the COP, subject to applicable mitigation measures. However, this alternative
considered and prioritized contiguous areas of complex bottom habitat to be excluded from
development to potentially avoid and/or minimize impacts to complex fisheries habitats, while
still meeting BOEM'’s purpose and need for the project. Each of the sub-alternatives outlines
below may be individually selected or combined with any or all other alternatives or sub-
alternatives, subject to the combination meeting the purpose and need.

Alternative C-1: A total of 94 WTGs would be developed under this alternative that prioritizes
relocating WTGs out of the Priority Areas identified by NMFS. This alternative would result in
the exclusion of up to 8 WTG positions from development within the identified Priority Areas.
The specific 8 WTG positions that would be excluded from the identified Priority Areas are
informed through the impact analysis described in Chapter 3. Alternative C-1 was determined
to be infeasible through the EIS process as data was further collected and analyzed. However,
BOEM determined that including all variants of Alternative C in Section 2.1 provided important
context regarding the development of the Preferred Alternative C-3(b). Additional information
is provided in Section 2.1.3 and Chapter 3 regarding the variants of Alternative C.

Alternative C-2: Up to a total of 94 WTGs would be developed under this alternative that
prioritizes relocating WTGs out of the Priority Areas identified by NMFS. This alternative would
exclude up to 8 WTG positions identified in Alternative C-1 from development, and up to an
additional 12 WTG positions would be removed from the Priority Areas and relocated to the
eastern side of the Lease Area. The specific WTG positions that would be excluded from the
identified Priority Areas are informed through the impact analysis described in Chapter 3.
Alternative C-2 was determined to be infeasible through the EIS process as data was further
collected and analyzed. However, BOEM determined that including all variants of Alternative C
in Section 2.1 provided important context regarding the development of the Preferred
Alternative C-3(b). Additional information is provided in Section 2.1.3 and Chapter 3 regarding
the variants of Alternative C.

Alternative C-3: Up to a total of 87 WTGs would be developed under this alternative that
prioritizes relocating WTGs out of the Priority Areas identified by NMFS, while considering
feasibility due to pile refusal risk from the presence of glauconite sands in the southeastern
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Alternative Description

portion of the Lease Area. Sub-Alternatives C-3a, C-3b (Preferred Alternative), and C-3c
consider different WTG configurations to avoid sensitive habitats and engineering constraints
while still meeting the minimum capacity required by the NYSERDA OREC of 880 MW. Section
2.1.3.3 and Section 3.7.8 provide additional details on the number of WTG positions and
layouts considered for each of the sub-alternatives for Alternative C-3.

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. However,
all other past and ongoing impact-producing activities would continue. Under the No Action Alternative
impacts to 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 of all action alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future impact-producing offshore
wind and non-offshore wind activities would be implemented, which would cause changes to the
existing baseline conditions even in the absence of the Proposed Action. The continuation of all other
existing and reasonably foreseeable future activities described in Appendix E (Planned Activities
Scenario) without the Proposed Action serves as the baseline for the evaluation of cumulative impacts.
Table 2.4-1 includes an impact assessment of the No Action Alternative for each resource, including an
assessment for cumulative effects.

2.1.2 Alternative B — Proposed Action

The Sunrise Wind Farm (SRWF) and Sunrise Wind Export Cable (SRWEC) are the two primary
components of the Project (Figure 2.1-1). The Project uses a project design envelope (PDE) approach,
consistent with BOEM’s Draft Guidance Regarding the Use of a Project Design Envelope in a Construction
and Operations Plan (BOEM 2018). This approach results in a range of characteristics and locations for
some components of the Proposed Action. Chapter 1, Section 1.6 and Appendix C (Project Design
Envelope and Maximum-Case Scenario) provide additional information on the PDE approach.

The SRWF would be located within federal waters (Atlantic Ocean) on the OCS, specifically in the Lease
Area, approximately 16.4 nm (18.9 mi, 30.4 km) south of Martha’s Vineyard, Massachusetts;

approximately 26.5 nm (30.5 mi, 48.1 km) east of Montauk, New York; and approximately 14.5 nm (16.7
mi, 26.8 km) from Block Island, Rhode Island (Figure 2.1-1).




Table 2.1-2 summarizes the SRWF components. The sections that follow, Section 3.1 of the COP, and
Appendix C provide additional details. A detailed map showing the locations of all proposed Project
components, including WTG positions, inter-array cables (IAC), the OCS-DC, transmission cables, and
onshore facilities is provided in Figure 2.1-1, Figure 2.1-2, and Figure 2.1-3. For the purposes of this Final
EIS, the Project Area refers to the potential maximum footprint of the proposed facilities including the
SRWF, SRWEC, and the onshore facilities (OnCS-DC, onshore transmission cable, and onshore
interconnection cable).
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Table 2.1-2. Summary of Sunrise Wind Project Components

Foundations

e Monopile foundations for the WTGs and a piled jacket foundation for the OCS-DC

e Up to 95 foundations for the WTGs and OCS-DC within 103 potential positions

e  Maximum embedment depth of up to 164 ft (50 m) for WTG monopile foundations, and 295
ft (90 m) for OCS-DC piled jacket foundation

e Maximum area of seafloor footprint per foundation, inclusive of scour protection and cable
protection system stabilization: 1.06 ac (4,290 m?) for WTG monopile foundations and 1.39
ac (5,625 m?) for the OCS-DC foundation structure

Wind Turbine Generators (WTGs)

e Up to 94 WTGs within 102 potential positions
e Nameplate capacity of 11 MW

SO AV N »  Rotor diameter of 656 ft (200 m)
°

Farm (SRWF)

Hub height of 459 ft (140 m) above mean sea level (AMSL)
e Upper blade tip height of 787 ft (240 m) AMSL

Inter-array Cables (IAC)

e  Maximum 161-kV AC cables buried up to a target depth of 4 to 6 ft (1.2 to 1.8 m)
e  Maximum total length of up to 180 mi (290 km)

e  Maximum cable diameter of 8 in (200 mm)

e  Maximum disturbance corridor width of 98 ft (30 m) per circuit

Offshore Converter Station — Direct Current (OCS-DC)

e One OCS-DC
e Up to 295 ft (90 m) total structure height from lowest astronomical tide (including lightning
protection and ancillary structures)

Sunrise Wind Export Cable (SRWEC)

RO e One 320-kV DC export cable bundle buried to a target depth of 4 to 6 ft (1.2 to 1.8 m)

(OUt?r e  Maximum total corridor length of up to 104.6 mi (168.4 km)

Continental e  Maximum individual cable diameter of 7.8 in (200 mm) and maximum bundled diameter of
Shelf waters) 15.6 in (400 mm)

and e  Maximum bundled cable diameter of 15.8 in (400 mm)

SIAVIESNAERE ¢ Maximum disturbance corridor width of 98 ft (30 m)

(New York e  Maximum seafloor disturbance for horizontal directional drilling exit pit of 61.8 ac (25 ha)
SEWRTEIEN o Maximum disturbance for Landfall Work Area (onshore) of up to 6.5 ac (2.6 ha)

Onshore Transmission Cable and onshore interconnection cable

e Onshore transmission cable, including associated transition joint bay and fiber optic cable,
up to 17.5 mi (28.2 km) long, with a temporary disturbance corridor of 30 ft (9.1 m) and
maximum duct bank target burial depth of 6 ft (1.8 m)

e  Maximum cable diameter of 6 in (152 mm)

e Onshore interconnection cable to connect to Holbrook Substation

Onshore
Facilities

Onshore Converter Station — Direct Current (OnCS-DC)

e One OnCS-DC with operational footprint of up to 6 ac (2.4 ha)

Source: Sunrise Wind 2023

in = inches, ft = feet, m = meters, ac = acres, m? = square meters, ha = hectares, mm = millimeters, mi = miles, km = kilometers,
MW = megawatts, kV = kilovolts, AMSL = above mean sea level, AC = alternating current, DC = direct current

SRWEC = Sunrise Wind Export Cable, SRWEC-OCS = Sunrise Wind Export Cable located in waters on the Outer Continental Shelf,
SRWEC-NYS = Sunrise Wind Export Cable located in New York State waters, WTGs = wind turbine generators, OCS-DC = offshore
converter station - direct current, OnCS-DC = onshore converter station - direct current




2.1.2.1 Construction and Installation

Construction and installation of the proposed SRWF and SRWEC would occur over several years within
applicable seasonal work windows and within a uniform east-west and north-south grid with 1-nm by
1-nm (1.15-mi by 1.15-mi) spacing between WTGs. Construction and installation would include
transportation and installation of foundations, installation of cable systems, installation of WTGs, and
installation of the OCS-DC. Table 2.1-3 provides the anticipated construction schedule for all Project
components.

Table 2.1-3. Indicative Project Construction Schedule
Project Component ‘ Schedule
Onshore Facilities
(ONnCS-DC, onshore transmission cable, onshore Q3 of 2023 through Q4 of 2025
interconnection cable, Laydown Yards)
ICW HDD Q1 2024 through Q2 2024
Q1 2024 (installation); Q1-Q2 2024 and Q3 2024-Q2 2025,
Temporary Landing Structure outside of Memorial Day-Labor Day (use); Q2 2025, prior
to Memorial Day (removal)
Sunrise Wind Export Cable Q3 through Q4 of 2024 and Q1 through Q2 of 2025

Q3 through Q4 of 2024 and Q2 through Q3 of 2025

Offshore Foundations (excluding January — April)

Inter-array Cables Q2 through Q3 of 2024; Q2 through Q4 of 2025
WTGs Q2 through Q4 of 2025
0Cs-DC Q3 of 2024 through Q3 of 2025

Source: Sunrise Wind 2023

Following approval by the NYSPSC of EM&CP 1%* in July 2023, Sunrise Wind planned to initiate work on
certain sections of the onshore transmission cable in Q4 2023. Ground disturbance would occur along
certain NYSDOT controlled ROW (4 mi [6.4 km] of the Long Island Expressway South Service Road from
Waverly Avenue to Horseblock Road) and would include the installation of splice vaults and duct banks
(approximately 15 ft (4.6 m) deep for splice vaults and approximately 5 to 8 ft (1.5 to 2.4 m) for duct
banks). Target burial depth would vary based on site-specific conditions. Following approval by NYSPSC
of EM&CP 2 (anticipated in Q4 2023), Sunrise Wind planned to initiate work on remaining sections of the
onshore transmission cable, as well as the onshore interconnection cable. Ground disturbance would
include installation of splice vaults and duct banks (approximately 15 ft (4.6 m) deep for splice vaults and
approximately 5 to 8 ft (1.5 to 2.4 m) for duct banks). Target burial depth would vary based on site-
specific conditions and may be deeper in areas of HDD or trenchless crossings.

14 Documents associated with the Environmental Management and Construction Plan (EM&CP) Phase 1 and Phase 2 are
available at: https://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?Mattercaseno=20-T-0617
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Site preparation activities are necessary during construction. Site preparation includes activities such as
high-resolution geophysical (HRG) surveys, unexploded ordnance (UXO)/munitions and explosives of
concern (MEC) risk mitigation, debris and boulder clearance, pre-lay grapnel run, sand wave leveling,
and pre-trenching. HRG surveys are anticipated to support the construction of WTG and OCS-DC
foundations and installation of export, inter-array, and OCS-DC interconnector cables.

Avoidance is the preferred approach to UXO/MEC mitigation; however, for instances where avoidance is
not possible, confirmed MEC or UXO may be disposed in place via low-noise methods, such as controlled
deflagration or by opening the MEC or UXO and removing the explosive components, or it may be
relocated. Relocation, if used, would be to another safe location on the seafloor or to a designated
disposal area. The choice of removal method and suitable safety measures would be made with the
assistance of an MEC/UXO specialist and the appropriate agencies (Sunrise Wind 2023).

2.1.2.1.1  Onshore Activities and Facilities

2.1.2.1.1.1 Onshore Converter Station

Power from the Project would be delivered to the electric grid via an OnCS-DC, which would be
constructed in the Town of Brookhaven, Long Island, New York near Union Avenue at the intersection of
the Long Island Expressway ([LIE] I.e., Interstate 495) and Route 97 (Union Avenue site). The OnCS-DC
would support the Project’s interconnection to the existing electrical grid by transforming the Project
voltage to 138 kV AC. Interconnection to the electric grid would occur at the existing Holbrook
Substation also located in the Town of Brookhaven, New York.

The Union Avenue site, an approximately 7-acre (ac; 2.8-hectare [ha]) area (Figure 2.1-2), is located on
two parcels to be improved jointly as a common development. The entire station footprint area would
be graveled and surrounded by a 7-ft (2.1-m) high fence topped with a 1-ft (0.3-m) tall, barbed wire
extension for a total height of 8 ft (2.4 m). Access would be provided through a minimum of one drive-
through gate and one walk-through gate. Vegetative screening of the site would be provided as needed
in consultation with the Town of Brookhaven and landowners. Once operational, general yard lighting
would be provided within the site for assessment of equipment. In general, yard lighting would be
minimal at night and subject to state and local requirements unless there is work in progress on site or
lights are required for safety and security purposes.

Equipment and structures for the OnCS-DC would be supported on foundations expected to be of
concrete and would be of a design suitable for existing soil conditions. The majority of the site
equipment would require shallow foundations, 4 to 5 ft (1.2 to 1.5 m) in depth based on the expected
equipment size. Larger structures may require drilled shaft equipment foundations of 12 to 30 ft (4 to
9 m) in depth.

Onshore facilities would be designed in accordance with the National Electric Safety Code, American
National Standards Institute / Institute of Electrical and Electronics Engineers Standards and New York
Independent System Operator (NYISO) requirements. Grading at the OnCS-DC would ensure adequate
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drainage and that the site is graded appropriately to reduce impacts from water accumulation. The
design would consider the potential effects of erosion, high winds, and ice. The OnCS-DC would be
located in the Town of Brookhaven and would be well inland of the 100-year and 500-year floodplain;
the minimum equipment elevations at the OnCS-DC site exceed both the present day and future worst-
case Design Flood Elevation, as recommended in American Society of Civil Engineers 24-14 (ASCE 2014).
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Figure 2.1-2. Overview of Onshore Components and Locations

2.1.2.1.1.1.1 Construction

Construction of the proposed OnCS-DC would involve surveys and protection of sensitive areas, clearing
and grading, foundation and equipment installation, site restoration, and commissioning, as described in
Table 3.3.1-3 of the COP (Sunrise Wind 2023). Following approval by NYSPSC of EM&CP 1, Sunrise Wind
initiated civil work for OnCS-DC in July 2023. Ground disturbance has included excavation for installation
of stormwater basins/dry wells (1 ac [0.4 ha], 20 ft [6.1 m] deep); excavation for siting of foundations for
control house and storage foundation (0.75 ac [0.3 ha], 5in [12.7 cm] deep); site grading at eastern edge
(1.5ac[0.6 ha], 6to 10 in [15.2 to 25.4 cm] deep]; and asphalt milling for removal of an existing asphalt
driveway (2 ac [0.8 ha], 2to 3 in [5.1 to 7.6 cm] deep).
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Following approval of EM&CP 1, Sunrise Wind initiated use of two temporary laydown yards to support
the staging necessary equipment and materials for development of the OnCS-DC and other Project
construction. The two yards approved for use are the Northville and Zorn Yards, and Sunrise Wind plans
to only utilize the previously cleared and developed portions of each parcel.

e The Northville laydown yard is approximately 0.16 mi (0.26 km) west from the OnCS-DC on
Union Avenue. Approximately 2 ac (0.8 ha) of the parcel is used as a laydown yard. This location
is an industrial site that was previously cleared and graded to support various activities at the
existing fuel terminal. The laydown yard required minimal grading and gravel/hardening to
prepare it for use. Due to the lack of established topsoil, 4 to 6 in (10 to 15 cm) of existing grade
was stripped and staged prior to the addition of modified millings. The Northville laydown yard
would primarily support construction of the OnCS-DC.

e The Zorn laydown yard is located on a previously disturbed parcel within the Caithness Long
Island Energy Center (CLIEC) complex on Zorn Boulevard. Approximately 12.5 ac (5.0 ha) of this
20-ac (8.1 ha) site is utilized as a laydown yard. The site was previously cleared and graded to
support the stockpiling of materials, parking, and equipment storage during construction of the
CLIEC facility. The laydown yard required minimal grading and gravel/hardening to prepare it for
use. Existing topsoil was approximately 6 in (15 cm) and was stripped and staged prior to the
addition of modified millings. The Northville laydown yard would primarily support cable
installation but would also be used to support other activities.

Sunrise Wind would use mechanical clearing methods for the construction of the Project and does not
intend to use any pesticides/herbicides during construction and installation. Following the completion of
the proposed Project, locations used for temporary laydown yards would be restored to pre-existing
conditions in accordance with landowner requests and permit requirements.

Following approval of EM&CP 2 (anticipated in Q4 2023), Sunrise Wind would initiate installation of
additional foundations and equipment. Ground disturbance would include excavation of foundations for
electrical equipment (up to approximately 30 ft [9 m] deep).

The maximum areas of land disturbance associated with the construction of the OnCS-DC are provided
in Table 3.3.1-4 of the COP (Sunrise Wind 2023).

2.1.2.1.1.2 Onshore Transmission Facilities

Electrical transmission facilities for the Project would be comprised of both onshore and offshore cable
systems. Specifically, power from the SRWF would be delivered to the electric grid via distinct
transmission cable segments: the SRWEC would carry the power from the SRWF to the transition joint
bay (TJB), the onshore transmission cable would carry the power from the TJB to the new OnCS-DC
location, and the onshore interconnection cable would carry the power from the new OnCS-DC location
to the existing grid at the Holbrook Substation. The SRWEC and onshore transmission cable would be
spliced together at co-located TJB and link boxes located at Smith Point County Park on Fire Island in the
Town of Brookhaven, New York. The SRWEC and onshore transmission cable have different design and
construction parameters; therefore, these transmission components are described separately below.
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The proposed onshore transmission cable route has been sited within existing disturbed ROW to the
extent practicable. The onshore transmission cable would originate at the TJB on the eastern portion of
Smith Point County Park, as described below. The onshore transmission cable would then follow the
Long Island Expressway (LIE) Service Road route to the OnCS-DC at the Union Avenue site.

The LIE Service Road Route (hereinafter the onshore transmission cable route) would travel up to 17.5
mi (28.2 km) in length to the OnCS-DC as described below and depicted in Figure 2.1-3. From the
Landfall Work Area, the onshore transmission cable would run parallel to Fire Island Beach Road within
the paved Smith Point County Park parking lot, crossing under the William Floyd Parkway to a
recreational area located to the west of William Floyd Parkway. The onshore transmission cable would
be routed across the ICW via the ICW horizontal directional drilling (HDD) to a paved parking lot within
the Smith Point Marina along East Concourse Drive. From the ICW Work Area, the onshore transmission
cable would turn north along East Concourse and north along William Floyd Parkway to the intersection
with Surrey Circle. The onshore transmission cable would be routed along Surrey Circle and would
continue north along Church Road then turn west along Mastic Boulevard, north along Francine Place,
to the intersection with Montauk Highway. It would cross Montauk Highway to Revilo Avenue and
would continue north along Revilo Avenue to the work area for the Sunrise Highway crossing. The
onshore transmission cable would then cross Sunrise Highway via trenchless methods to Revilo Avenue,
continuing north to the intersection with Victory Avenue and then continue west on Victory Avenue to
Horseblock Road, crossing the Carmans River via HDD. The onshore transmission cable would continue
northwest along Horseblock Road and cross the Long Island Railroad (LIRR) to Long Island Avenue via
trenchless methods. The onshore transmission cable would then turn west along the LIE Service Road,
then turn south on Waverly Avenue to Long Island Avenue. The onshore transmission cable would then
turn west on Long Island Avenue to Union Avenue and reach the Union Avenue site.

The onshore interconnection cable would begin at a set of termination structures located at the
OnCS-DC and would be routed entirely underground along Union Avenue to an existing utility-owned or
controlled property for connection to the Holbrook Substation (Figure 2.1-3).
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Figure 2.1-3. Proposed onshore transmission cable Route for the Sunrise Wind Project

The design of the Onshore Transmission Facilities considered geologic and local climatic conditions. The
underground design avoids overhead weather-related disturbances such as from wind, ice, and
lightning. The HDD would also provide some amount of protection from storm surges, flooding, sea level
rise, wave runup, and overland wave propagation. Additionally, the proposed route is almost entirely
within existing roadways that are designed for adequate drainage to handle such events, and there
would be no change to grading or drainage of those facilities as a result of the Project construction. At
the landfall location at Smith Point County Park, storm surge levels are up to 13.9 ft (4.2 m), which is
inclusive of both the Stillwater elevation and wave setup, an increase in water levels caused by wave
breaking, along the Atlantic-facing coast (Sunrise Wind 2023). Within Bellport Bay, storm surge

decreases due to the protection of offshore barrier islands.

2.1.2.1.1.3 Onshore Interconnection Cable

The onshore interconnection cable would convey AC power from the OnCS-DC to the existing Holbrook
Substation. A cross-section of a typical onshore AC transmission cable is provided in Figure 3.3.2-2 of the
COP (Sunrise Wind 2023). The maximum design scenario for the AC onshore interconnection cable is
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provided in Table 3.3.2-1 of the COP (Sunrise Wind 2023). The onshore interconnection cable from the
OnCS-DC would begin at a set of termination structures located along the northerly portion of the site
and would be routed entirely underground along Union Avenue to existing utility-owned or controlled
property for connection to the Holbrook Substation. The termination structures would be made of
galvanized steel on concrete foundations. The onshore interconnection cable would consist of two
circuits comprised of six cables per circuit. Each cable within the circuit would consist of a copper
conductor core surrounded by cross-linked polyethylene insulation, a metallic shield consisting of plain
annealed copper wires, a water-blocking layer over the metallic shield consisting of semi-conducting
swellable tapes and laminated copper foil, with the outermost layer consisting of a polyethylene jacket.
Fiber optic cables would be co-located with the two main cables as depicted on drawings in Appendix LL
of the Environmental Management and Construction Plan Phase 2 (EM&CP 2).

Construction of the onshore interconnection cable would require a temporary disturbance width of up
to 100 ft (30.5 m), excluding disturbance areas for trenchless crossing locations. Once installed, the
typical operational corridor for each of the 138-kV circuits would be approximately 30 ft (9.1 m) and
within easements to be obtained by Sunrise Wind. The onshore interconnection cable is depicted on the
onshore interconnection cable Drawings in Appendix LL of the EM&CP 2. The crossing of the LIE (I-495)
by the onshore interconnection cable would be installed using a trenchless construction technique (i.e.,
pipe-jacking).

To allow for the transportation of equipment and materials from Long Island to the construction site on
Fire Island, a temporary pile-supported trestle (or landing structure) would be constructed on the
inshore side of Fire Island, in Moriches Bay. The temporary landing structure would extend
approximately 242 ft (73.8 m) offshore and be approximately 16 ft (4.9 m) wide. The temporary landing
structure would include temporary disturbance of the seafloor of up to 150 square feet (ft?; 46 square
meters [m?]) for placement of steel piles that would support the structure. The landing structure would
be secured to the seabed by approximately 21 steel piles, each measuring 16 inches (in; 40.6
centimeters [cm]) in diameter. All Project infrastructure within the Fire Island National Seashore
boundary would occur below the seabed, with the exception of a temporary landing structure.

2.1.2.1.1.4 Onshore Transmission Cable

The onshore transmission cable would convey the energy produced by the SRWF to the OnCS-DC. The
SRWEC would connect to the onshore transmission cable within the TJB and link boxes within the
Landfall Work Area. The two monopole DC cables would be spliced from this location into two DC
onshore transmission cables (each comprising a single-phase cable) and two fiber optic cables. A typical
onshore DC transmission cable cross-section is provided in Figure 3.3.2-3 of the COP and the maximum
design scenario for the onshore transmission cable is provided in Table 3.3.2-2 of the COP (Sunrise Wind
2023).

Within an existing roadway ROW, the onshore transmission cable portion of the Project Corridor consists
of the full extent of the ROW (tax property line to tax property line) and, during construction, would
typically require a temporary disturbance width of up to 30 ft (9 m), excluding disturbance areas for
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trenchless crossing locations and splice vaults. Once installed, 30-ft-wide easements for an operational
corridor would be obtained by Sunrise Wind (Table 3.3.3-1 in Sunrise Wind 2023).

The onshore transmission cable would be installed in an underground duct bank consisting of concrete-
encased conduits, utilizing cable splice vaults for installation and maintenance access. Each splice vault
would be accessible by up to two utility hole covers visible from the surface and spaced approximately
0.5 mi (563 km), except at the trenchless crossings. Outside of sensitive areas, excavators would be used
for excavation of trenches and splice vault installation. Land disturbance associated with this excavation
would be considered temporary, as these areas would be backfilled and surface conditions restored to
pre-existing conditions in coordination with local entities after construction is completed.

Sunrise Wind would use trenchless crossing installation methods to avoid sensitive environmental
resources or other physical obstructions (e.g., major highways, railroads) at certain crossing locations.
The trenchless installation(s) would either consist of excavating a pair of pits on either side of a crossing
or jacking pipe under a crossing (e.g., railroad), which would require additional temporary disturbance
areas to support the setup of equipment necessary to perform each crossing. The Project’s HDDs are
described in detail in the HDD Work Plan provided as Appendix NN of the EM&CP 2. The remaining
trenchless crossings are shown on the onshore transmission cable Drawings provided as Appendix KK of
the EM&CP 2.

2.1.2.1.1.4.1 Construction

Construction of the onshore transmission cable and onshore interconnection cable would involve site
preparation, trench excavation, duct bank and vault installation, cable installation, cable jointing, and
final testing, and restoration with additional steps associated with HDD and other trenchless crossing
methods. The typical underground transmission cable construction sequence is provided in Table 3.3.2-3
of the COP (Sunrise Wind 2023).

Following approval by NYSPSC of EM&CP 1 in July 2023, Sunrise Wind would initiate work on certain
sections of the onshore transmission cable in Q4 2023. Ground disturbance would occur along certain
NYSDOT controlled ROW (4 mi [6.4 km] of the Long Island Expressway South Service Road from Waverly
Avenue to Horseblock Road) and would include installation of splice vaults and duct banks
(approximately 15 ft [4.6 m] deep for splice vaults and approximately 5 to 8 ft [1.5 to 2.4m] for duct
banks). Target burial depth would vary based on site-specific conditions. Following approval by NYSPSC
of EM&CP 2 (anticipated in Q4 2023), Sunrise Wind would initiate work on remaining sections of the
onshore transmission cable, as well as the onshore interconnection cable. Ground disturbance would
include installation of splice vaults and duct banks (approximately 15 ft [4.6 m] deep for splice vaults and
approximately 5 to 8 ft [1.5 to 2.4 m] for duct banks). Target burial depth would vary based on site-
specific conditions and may be deeper in areas of HDD or trenchless crossings.

Temporary laydown yards are required to support the staging of necessary equipment and materials for
the installation of the onshore transmission cable and onshore interconnection cable. One laydown
yard, Zorn, was identified to support cable installation as well as other Project activities. Following the
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completion of the proposed Project, locations used for temporary laydown yards would be restored to
pre-existing conditions in accordance with landowner requests and permit requirements.

Installation of the onshore transmission cable would generally require excavation of a trench within a
temporary disturbance corridor. The onshore transmission cable would be installed within a concrete or
thermal equivalent duct bank buried to a depth consistent with local utility standards. From the OnCS-
DC, the onshore interconnection cable would be installed underground within a duct bank to the
Holbrook Substation. A typical configuration of an underground onshore transmission circuit is shown in
Figure 3.3.2-4 of the COP (Sunrise Wind 2023). A typical configuration of the installation of an
underground onshore transmission circuit within a road ROW is shown in Figure 3.3.2-5 of the COP
(Sunrise Wind 2023). A typical configuration of an underground onshore interconnection circuit is shown
in Figure 3.3.2-6 of the COP (Sunrise Wind 2023).

Due to the length of the proposed onshore transmission cable, sections of cable would need to be
spliced together with joints for each circuit. Splicing would occur along the entirety of the route
approximately every 1,800 to 2,200 ft (549 to 671 m). At each splice location, a splice vault/pit would be
required. Once a detailed below-grade utility survey is completed, more refined distances between
splice vaults/pits would be determined based upon site specifics. In these locations, the temporary
disturbance area required would be larger than for the duct bank installation. The splice vaults would be
buried to a depth consistent with local utility standards. The entire temporary disturbance corridor
would be restored to pre-construction conditions following installation of the proposed onshore
transmission cable. The maximum design scenario for the construction of the Onshore Transmission and
onshore interconnection cable is provided in Table 3.3.2-4 of the COP (Sunrise Wind 2023).

Installation of the proposed onshore transmission cable would result in the crossing of multiple
waterways, major roadways, and railroads, which would require additional temporary disturbance areas
to support the setup of equipment necessary to perform each crossing. The maximum design scenario,
identifying the associated crossing method, overall crossing distance, approximate area of short-term
and/or permanent impact, along with a description of the workspace locations that would be impacted
to facilitate the various major crossings are provided in Table 3.3.2-5 of the COP (Sunrise Wind 2023).

2.1.2.1.1.5 Sunrise Wind Export Cable — Onshore Portion

The onshore termination of the SRWEC would be spliced together with the onshore transmission cable
at the co-located TJB and link boxes located at the landfall location at Smith Point County Park, in the
Town of Brookhaven, New York. The onshore portion of the SRWEC (up to 1,152 ft [351 m]) would be
buried underground (i.e., above the mean high water line [MHWL]) up to the TJB and the remaining,
offshore portion would traverse both federal and NYS waters (Figure 2.1-2).

2.1.2.1.1.6 TJBand Link Box Design

The proposed TJB would be comprised of a pit dug in the soil and lined with concrete. The purpose of
the TJB is to provide a clean, dry environment for the jointing of the SRWEC and onshore transmission
cable as well as protecting the joint once the jointing is completed and allowing for inspections if
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necessary. In the TJB, each SRWEC would be spliced into one single-phase conductor onshore cable. The
sheaths from the SRWEC and the onshore transmission cable would be terminated into the link box via
the cable joints. The fiber optic cable from the SRWEC and onshore transmission cable would be joined
inside the fiber optic joint box. There would be one TJB, two link boxes, and two fiber optic cable joint
boxes.

A conceptual schematic of the TJB is provided in Figure 3.3.3-1 of the COP and Section 3.3.3.1 in the COP
(Sunrise Wind 2023) provides a detailed description of the TIB and link box design.

2.1.2.1.1.7 SRWEC Design and Landfall Construction

The SRWEC would be comprised of one distinct cable bundle and would transfer the electricity from the
OCS-DC to the TJB located within the Landfall Work Area at Smith Point County Park. The SRWEC would
be joined with the onshore transmission cable at the TJB.

The SRWEC cable bundle would be comprised of two cables. Each cable within the single bundle would
consist of one copper or aluminum conductor core surrounded by layers of cross-linked polyethylene
insulation and various protective armoring and sheathing to protect the cable from external damage and
keep it watertight. A fiber optic cable would be bundled together with the two main conductors. The
maximum design scenario for the proposed SRWEC is provided in Table 3.3.3-1 of the COP, and Section
3.3.3.2 in the COP (Sunrise Wind 2023) provides a detailed description of SRWEC design.

The SRWEC-NYS would enter NYS territorial waters at a point 3 nm (5.6 km) offshore and would be
located up to 5.2 mi (8.4 km) in NYS territorial waters and 1,152 ft (351 m) located onshore. The SRWEC-
NYS would span 4.8 mi (7.7 km) until a point approximately 2,225 ft (678 m) offshore from the MHWL,
where it would connect utilizing HDD methodology. Two segments of the SRWEC-NYS would be installed
via the Landfall HDD, including a segment that would be installed offshore (approximately 2,225 ft [678
m] seaward from the MHWL) and a segment that would be installed onshore (approximately 1,054 ft
[321 m] landward from the MHWL). In addition, approximately 98 ft (30 m) would be installed
underground from the Landfall HDD entry point to the TJB in Smith Point County Park. The Landfall HDD
operations are described in the COP in Section 3.3.3.3.

The proposed Landfall Work Area is located in the eastern area of the Smith Point County Park beach
parking lot and accessed from Fire Island Beach Road. The Landfall Work would be fenced for security
and safety purposes; however, vehicle and pedestrian traffic within the parking lot would be
maintained. The Burma Road Pipe Stringing Area is located onshore south of the Smith Point County
Park camping area, within which the conduit pipe would be placed temporarily prior to maneuvering
offshore.

The entry location for the Landfall HDD would be in a parking lot 755 ft (230 m) landward from the Fire
Island Inlet to Montauk Point (FIMP) Project. The exit location for the Landfall HDD would be 2,525 ft
(770 m) seaward from the FIMP Project. The cable would be installed at a depth of approximately 60 ft
(18 m; North American Vertical Datum of 1988 [NAVD88]) below the 0’ datum where the FIMP Project is
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located. Appendix F (Conceptual Project Engineering Design Drawings / Additional Project Information)
of the Sunrise Wind COP further depicts the horizontal and vertical installation. Sunrise Wind would
minimize the sediment removed from the offshore HDD exist to the maximum extent practicable. Upon
completion of the excavation of the offshore exit pit, it is anticipated that a temporary trench box would
be installed to prevent natural backfill of the excavated pit. Once drilling has been completed, the trench
box would be removed for subsequent cable pull-in and final backfill of the excavation. The exit pit
would then natural backfill to pre-existing elevations utilizing the horizontally displaced material
excavated from the pit. To accommodate future drilling activities and the HDD pipe string pull-in work,
divers would use diver jetting and airlift tools to excavate the exit pit. The discharged end would be
placed approximately 10 to 20 ft (3 to 6 m) away from the excavation, and materials from the pit would
be selectively relocated away from the pit. As the material displaced on the sea floor, the divers would
remove the discharge end to minimize build-up in one location. The divers would be deployed and
recovered to the lift boat deck by a launch and recovery system. Prior to the onshore cable pull-in, the
area around the installed HDD conduit may need to be cleared of sediment to make the HDD conduit
ready for the cable pull-in and to access the winch wire that would be used to pull the cable onto the
landfall. The clearing would be performed by jetting or airlift tool or a similar tool. The cable is
anticipated to be installed at a depth of approximately 60 ft (18 m) at the 0’ datum for the Fire Island to
Montauk Point.

Use of construction vehicles would be confined to the Project’s limit of disturbance (LOD). Construction
vehicles would include heavy equipment, such as excavators, cranes, dump trucks, and paving
equipment. No site disturbances would occur outside the Project’s LOD, which excludes the Otis Pike
Wilderness Area and all surface lands of the Fire Island National Seashore. Any equipment that exceeds
15 tons in weight (current weight restriction for the Smith Point Bridge) is expected to utilize barge
transport during construction of the Project. Vehicles less than 15 tons would continue to use the
bridge.

Continual pedestrian and vehicular use of and access to park amenities within Smith Point County Park
on Fire Island and the Smith Point Marina on the mainland and all other existing public access areas
pedestrian and public access to the parking lot and park facilities would be maintained. Public access to
Smith Point County Park would be maintained throughout construction, and no construction activities
would occur in Suffolk County Parks between Memorial Day and Labor Day. Similarly, Sunrise Wind’s use
of the Temporary Equipment efforts would not prevent the public from accessing the fishing pier on
Smith County Park unless temporarily necessary for safety purposes (e.g., movement of equipment near
access point to the fishing pier). Sunrise Wind has committed to maintaining access to all roads and the
Smith Point County Park parking lot during construction, therefore no road closures would be required.
An occasional and short-term interruption of a few minutes is possible during certain points of the
construction to maintain safe operations.

The work area/LOD located in the fenced area west of the Smith Point Bridge, where the new ICW HDD
would exit, is the only area that would be closed during construction activities. Closures would be
limited to the offseason and would overlap with locations that would be permanently impacted by the
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new Smith Point Bridge. The public would still have access to the Fire Island Wilderness Visitors Center
and other trails and areas west of the bridge during construction. Sunrise Wind has also committed to
avoiding all work within Suffolk County Parks during the summer tourist season (Memorial Day to Labor
Day).

Sunrise Wind has been closely coordinating with Suffolk County authorities with design review meetings
since 2019 to ensure the siting, workspace limits, design specifications, and installation timelines for the
Project do not conflict with the Smith Point Bridge replacement project. Sunrise Wind would continue to
hold check-in meetings to share project updates and discuss construction timelines to ensure conflicts
are avoided or minimized to the extent practicable. Currently, Sunrise Wind anticipates completing
construction activities that would overlap with the bridge replacement project areas (the ICW HDD and
onshore transmission cable installation) prior to the start of the County’s project and would continue to
coordinate schedules as the start of construction nears. Waterborne passage along the ICW through the
bridge areas would remain possible throughout the bridge construction.

The closest Project disturbance to the Otis Pike Wilderness Area would occur approximately 65 ft (20 m)
east of the wilderness boundary, approximately 225 ft (69 m) north of the Fire Island Wilderness Center.
Per requirements from NYS, all site disturbances would be confined to the Project’s LOD, which would
be staked and/or flagged prior to construction and inspected and maintained until restoration activities
are completed. Furthermore, areas west of the LOD are also contained by an existing split rail and chain
link fence, approximately 65 ft (20 m) from the wilderness boundary, which is expected to provide
additional protection to off- LOD areas during the proposed installation of the Project facilities.

The Landfall HDD entry location would be located in the parking lot and no trenching would occur on the
beach. Utility holes or vaults within Smith Point County Park would be limited to the TJB near the
Landfall HDD and one vault in the recreational fields, west of the existing Smith Point Bridge. The
standard vaults would typically come in pre-cast sections to facilitate transportation and installation.
While the final design has yet to be completed, each section of the standard vaults is expected to be 20-
25 tons. The TJB would be larger than the remaining vaults used throughout the Project to facilitate the
splice from land-based cables to sub-sea cables. This may dictate more pre-cast sections or larger
sections, than the standard vaults. Depending on final weight, these sections are expected to use the
barge for transport, and construction of the vaults is expected to be pre-cast. All construction activities
would occur within previously disturbed areas, would be temporary in nature, and limited to approved
construction durations (Labor Day to Memorial Day) and species’ time-of-year restrictions imposed by
agencies. Sunrise Wind would adhere to all plans and requirements within the EM&CP specific to noise,
lighting, and dust control to minimize impacts during construction to the adjacent Otis Pike Fire Island
Wilderness Area. Utilities would be marked out in accordance with NY Code 753. All marked utilities
would be test-pitted by hand or vacuum excavation truck to verify location/depth prior to excavation.

Conduit welding is discussed in COP Section 3.3.3.3. The duct would be assembled on Burma Road
within Smith Point County Park. Pipe rollers would be placed along Burma Road to support the conduit
strings. The conduit would be maneuvered into the water using rollers and floated to the site by tugs for
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installation. Once the bore has been sufficiently enlarged and cleansed, the duct would be connected to
the drill string either on the barge or with the assistance of divers and the marine support spread and
pulled into the prepared hole by the onshore HDD rig from offshore towards the drilling rig located at
the Landfall Work Area. Assembly of the duct sections would require welding and short-term placement
(i.e., 2-3 weeks per duct) of assembled HDD conduit sections. Approximately 3,500 ft (1,067 m) of duct
sections would be laid out at the assembly site. Truck access would be restricted to the paved area and
Burma Road for delivery of the conduit. A fabrication area would be enclosed with temporary
construction orange safety fencing and set up to allow the conduit-fusing equipment to be stationary
during the fabrication process. As the fabrication process occurs, tracked excavators would assist in
pulling the conduit strings until each conduit string is fully fabricated. No improvements are planned for
Burma Road as it meets the requirements for ingress and egress of the planned construction equipment
and personnel. Burma Road activities would take place for approximately 30 days from start of
fabrication to removal, cleanup, and restoration of impacted areas. HDD conduit stringing may occur on
Burma Road within Smith Point County Park, in an area located onshore south of the Smith Point County
Park camping area, and is anticipated to occur between November and December, in accordance with
conditions of the Article VII Certificate. The final schedule would depend on the receipt of final permits,
but the overall expected schedule is outlined in Table 2.1-4.

Table 2.1-4. Onshore Proposed Construction Schedule
Milestone ‘ Expected Duration?  Expected Timeframe ®
Laydown Yards
Establish Laydown Yards 1 Month 2023
OnCS-DC
Civil Works 6 Months 2023-2024
Electrical and System Integration Tests 24-26 Months 2023-2025
Holbrook Substation Expansion
Expansion Activities 18-20 Months 2023-2025

Onshore Transmission Cable

Smith Point County Marina

ICW HDD 3-4 Months 2024
Install Vaults and Duck Banks 3-4 Months 2024
Cable Pulling/Splicing 2-3 Months 2024-2025

Smith Point County Park

Temporary Equipment © 12-14 Months 2024
Install Vaults and Duct Banks 3-4 Months 2024
Cable Pulling/Splicing (Onshore Landfall HDD) 2-3 Months 2024-2025
Landfall HDD 3-4 Months 2024-2025




Milestone ‘ Expected Duration®  Expected Timeframe ®

Burma Road Pipe Stringing 1-2 Months 2024

Cable Pulling/Splicing (Offshore Landfall HDD) 2-3 Months 2025

Onshore Transmission Cable— New York State Department of Transportation ROW

Install Vaults and Duct Banks 4-5 Months 2023-2024

Cable Pulling/Splicing 2-3 Months 2024

Onshore Transmission Cable-All Other ROW

Install Vaults and Duct Banks, Cable Pulling and Splicing 14-16 Months 2024-2025

Onshore interconnection cable

Install Vaults and Duct Banks 6-8 Months 2023-2024
Cable Pulling/Splicing 4-6 Months 2024-2025
SRWEC-NYS

Offshore Cable Installation 2-3 Months 2025

Source: EM&CP 2023
Notes:
a Note that work may not take place during the entire allowed work duration window.

b Expected timeframes assume work on Phase 1 activities would commence following approval of EM&CP 1 and the
permits required by Certificate Condition 17, 17a. Post-Phase 1 activities would commence following approval of
EM&CP 2 and all permits.

¢ Sunrise Wind anticipates the Temporary Equipment is expected to be installed in three to four weeks (March 2024). The
Temporary Equipment would be used during each season of construction activity and remain in place for the duration of
construction of the Project.

There would be two operational barges used during construction, supplied by Sunrise Wind’s contractor.
The barges, called Flexi Float Barges, would be operated between the Smith Point Marina and the Smith
Point County Park parking lot, as shown in Figure 2.1-4. Loads in excess of 15 tons would be transported
via barge, with trailers driven directly onto the barge, transported, and driven directly off again. The
barges would be maneuvered using a 700 HP push boat and run continuously from 7 a.m. to 7 p.m.,
making an estimated six to eight daily trips. It is anticipated that barging would occur between March
and May 2024, in September 2024, and January 2025. The largest anticipated load capacity for the barge
would be the drill rig at approximately 120,000 pounds (lbs; 54,431 kilograms [kg]). Hazardous materials
would not be transported via barge with the exception of the fluids contained in the vehicles or
equipment (diesel fuel, motor oil, hydraulic oil, antifreeze, etc.). Assistance from the drawbridge
operator would be required to allow the barge to pass under the Smith Point Bridge. These are sectional
barges and would be assembled at the marina, with a size of 40 by 90 ft (12 by 27 m) once constructed.
Suitable sea fastening would be employed for all loads on the barges. All barges would be certified fit for
use and well maintained.

The proposed temporary pier location was selected based on field surveys to minimize impacts to

sensitive habitats. Surveys were conducted for submerged aquatic vegetation (SAV), commonly referred




to as eelgrass beds, and none were documented near the proposed location of the temporary landing
structure. No mudflats are documented within proximity to the temporary landing structure. Impact to
tidal wetlands would include up to approximately 150 ft? (46 m?) of temporary impact for placement of
the steel piles that would support the structure. Sunrise Wind LLC (SRW) does not expect the
installation, use, and removal of the temporary landing structure to impact SAV, and thus SRW does not
plan on submitting a SAV Mitigation Plan. Avoidance and minimization measures are included in the
previously submitted SAV survey results, Temporary Equipment Analysis (Appendix F to EM&CP 1), and
Anchoring Plan (Appendix N of EM&CP 1). Sunrise Wind has committed to avoid anchoring and spudding
in the delineated SAV area and the 2018 NYSDOS Seagrass area and would provide the Project Corridor,
2018 NYSDOS Seagrass area, and identified SAV locations to contractors so that they can avoid
anchoring/spudding in those locations. The structure has been designed to be most suitable for the site
and the minimum size necessary to safely accommodate construction of the Project.

Sunrise Wind has submitted Appendix E1, Emergency Response Plan/ Oil Spill Response Plan (Sunrise
Wind 2020) and Appendix E2, Safety Management System (Sunrise Wind 2022) as appendices to the
COP to BOEM. Sunrise Wind has also filed plans through the EM&CP process, including an Onshore Spill
Prevention, Control, and Countermeasure (Onshore SPCC) Plan in EM&CP 1, as well as Appendix NN
(HDD Work Plan) of EM&CP 2, which includes Safety Data Sheets and an Inadvertent Return Plan, as well
as Appendix O (Materials Management Plan) of EM&CP 1. The Onshore SPCC Plan described below is
applicable to the storage, handling, transportation, and disposal of petroleum, fuels, oil, chemicals,
hazardous substances, and other potentially harmful substances which may be used or stored during, or
in connection with, onshore construction, operation, or maintenance. The Onshore SPCC Plan addresses
measures that would be taken to avoid spills and improper storage or application in the vicinity of
ecologically sensitive sites along the ROW and access roads. The Onshore SPCC Plan details the
procedures for responding to and remediating the effects of petroleum, fuel, oil, chemical, hazardous
substances, and other potentially harmful substance spills per the applicable state and federal laws,
regulations, and guidance.

In the event of a discharge or spill that relates to Project operations, the spill would be reported per the
protocols outlined in the below sections. The overall environmental risk from unintended discharges or
spills is expected to be low due to the nature and quantity of chemicals used and procedures in place for
storage, handling, and disposal. Additionally, offshore construction vessels contracted to conduct any
work associated with phases of the Project would have an Qil Spill Response Plan (OSRP) onboard that
complies with the regulations of USEPA, United States Coast Guard (USCG), and BOEM/Bureau of Safety
and Environmental Enforcement (BSEE). The OSRP is necessary in case of any accidental releases of
petroleum, fuels, oil, chemicals, hazardous substances into the marine and coastal environment.
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Figure 2.1-4. Drawing of the Temporary Landing Structure at the Smith Point Country Park
and Marina

2.1.2.1.1.8 Ports for Construction

The Proposed Action would use existing port facilities located in Albany and/or Coeymans, New York;
Davisville-Quonset Point, Rhode Island; and New London, Connecticut, for offshore construction, staging
and fabrication, crew transfer, and logistics support. Other ports in Massachusetts, Maryland, New
Jersey, and Virginia may be used as back-up or support facilities. These back-up options include the Port
of New York-New Jersey, New York; the New Bedford Marine Commerce Terminal, Massachusetts;
Sparrow’s Point, Maryland; Paulsboro Marine Terminal, New Jersey; Port of Providence, Rhode Island;
and Port of Norfolk, Virginia. Upgrades at these facilities are not required for the purposes of the Project
and are not included as part of the Proposed Action.

2.1.2.1.2 Offshore Activities and Facilities

2.1.2.1.2.1 SRWEC — Offshore Portion

Offshore, the SRWEC would be installed within a survey corridor ranging in width from 1,312 to 2,625 ft
(400 to 800 m), depending on water depth. The total width of the disturbance corridor for installation of
the SRWEC would be up to 98 ft (30 m), inclusive of any required sand wave leveling and boulder
clearance. Dynamic positioning vessels would generally be used for cable burial activities. If anchoring
(or a pull ahead anchor) is necessary during cable installation, it would occur within the survey corridor
(see Section 3.3.10 of the COP for additional information on vessel anchoring).

Burial of the proposed SRWEC would typically target a depth of 4 to 6 ft (1.2 to 1.8 m) in federal waters,
with reasonable efforts to maximize burial depth within this range depending on site-specific conditions,
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operating parameters of the installation equipment, and to protect against location-specific hazards.
The SRWEC-NYS would be buried to a minimum depth of 6 ft (1.8 m) below the seabed in NYS waters. .
The target burial depth for the SRWEC would be determined based on an assessment of seafloor
conditions, seafloor mobility, the risk of interaction with external hazards such as fishing gear and vessel
anchors, and a site-specific Cable Burial Risk Assessment. The Cable Burial Risk Assessment would be
prepared for the Facility Design Report/Fabrication and Installation Report (FDR/FIR) to be reviewed by
the Certified Verification Agent (CVA) and submitted to BOEM and BSEE prior to construction. The Cable
Burial Feasibility Assessment (COP Appendix G4-Cable Burial Feasibility Assessment, Confidential; @rsted
Offshore North America 2023a) provides an assessment of cable burial based on review of site-specific
survey data. Where burial cannot occur, sufficient burial depth cannot be achieved, or protection is
required due to cables crossing other existing cables, additional cable protection methods may be used
(cable protection is discussed further below). The location of the SRWEC and associated cable protection
would be provided to NOAA’s Office of Coast Survey after installation is completed so that they may be
marked on nautical charts. Burial depths at specific locations would be formalized in the FDR/FIR.

Installation of the proposed SRWEC consists of a sequence of events, including pre-lay cable surveys,
seafloor preparation, offshore cable installation, beginning with cable pull into the landfall, joint
construction, cable installation surveys, cable protection, and connection to the OCS-DC, as summarized
in Table 3.3.3-4 of the COP (Sunrise Wind 2023). Additional details for seafloor preparation, cable
installation methodologies, and cable protection strategies are described in the COP, including
information on Munitions and Explosives of Concern (MEC)/Unexploded Ordinance (UXO) risk
mitigation, boulder removal, sand wave leveling, and pre-lay grapnel run.

Based on the identified range of installation methods and requirements, Sunrise Wind has established a
design envelope for installation of the proposed SRWEC that reflects the maximum seafloor disturbance
associated with construction (see Table 3.3.3-5 of the COP; Sunrise Wind 2023). Short-term seafloor
disturbance during installation includes the construction disturbance corridor where seafloor
preparation would occur prior to cable installation, as well as the installation of the cable. Vessel
anchoring occurring within the surveyed corridor during cable installation would also result in short-
term seafloor disturbance. Permanent seafloor disturbance includes areas where additional cable
protection may be required post-installation.

2.1.2.1.2.1.1 Offshore Cable Installation Methodology

Selection of cable installation methodologies would be dependent on sediment conditions. As sediment
conditions range along the SRWEC and within the SRWF, several different cable installation
methodologies may be required during installation. Sunrise Wind has completed geophysical and
geotechnical (G&G) surveys of the SRWEC to inform preliminary cable routing and selection of the most
appropriate tools for installation of the SRWEC to the target burial depths. The cable bundle would be
laid on the seafloor and then trenched post-lay. Alternatively, a trench may be pre-cut prior to cable
installation. Based on current understanding of site-specific conditions between landfall at Smith Point,
Long Island, and the SRWF, Sunrise Wind is considering jet trenching, mechanical plowing, jet plowing,
and mechanical cutting, as described in Section 3.3.3 of the COP (Sunrise Wind 2023).
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During cable installation, there may be scenarios where installation to the target burial depth is not
achievable using the primary installation methodologies due to mechanical problems with the trencher,
adverse weather conditions, and/or unforeseen soil conditions. Therefore, alternative installation
methodologies would be utilized, including controlled flow excavation (CFE), pre-cut mechanical
plowing, and pre-cut dredging, as described in Section 3.3.3 in the COP (Sunrise Wind 2023). As
discussed in Appendix G4 of the COP, the site/ground conditions along the SRWEC and IAC routes are
overall, generally favorable for burial operations. The jet trencher is considered to be the most favorable
installation tool, though conditions are also regarded as generally favorable for several other burial
tools. Prior to installation, a more detailed cable burial feasibility assessment, namely a Burial
Assessment Study would be undertaken by each of the cable installation contractors for both the SRWEC
and IAC in support of the FIR and would be reviewed by Sunrise Wind. The Burial Assessment Study
would provide an assessment of the seabed and geologic conditions along the routes and would
demonstrate that an appropriate burial tool has been selected and configured for the Project, and that
risks to burial have been suitably mitigated.

Secondary cable protection may be applied where burial cannot occur, sufficient burial depth cannot be
achieved due to seafloor conditions, or to avoid risk of interaction with external hazards. The need for
secondary cable protection in specific locations would be based on factors such as the as-built burial
depths, cable burial risk, and suitability to perform remedial works. The area of impact for secondary
cable protection is accounted for in Table 3.3.3-5 of the COP, and cable protection solutions can be
found in Section 3.3.3 of the COP (Sunrise Wind 2023).

2.1.2.1.2.1.2 Cable Crossing

The Project’s network of submarine cable (inclusive of the SRWEC and IAC) would cross existing
submarine assets. There are up to eight known telecommunications cables that would be crossed by the
SRWEC, two of which may also be crossed by the IAC (Table 3.3.3-6 and Figure 3.3.3-9 of the COP;
Sunrise Wind 2023).

Cable protection at these crossings would be applied for both in-service and out-of-service assets that
cannot be safely removed and pose a risk to the SRWEC or IAC. Where appropriate, inactive cable
systems would be cut and cleared from the burial route for a short distance on each side. Any cut and
cleared cables would typically have the exposed ends weighted with clump weights or short-section
chain so that the cable cannot be snagged by other seafloor users, such as fishermen. At all IAC crossings
of out-of-service cables, Sunrise Wind would use a de-trenching grapnel to recover a section of the cable
to the ship’s deck. A sufficiently long section would be cut out, and the remaining cable ends lowered
back to the seabed on either side of the IAC. Where feasible and to the extent practicable, Sunrise Wind
would bury the cut cable ends to their pre-existing depth and not use any secondary cable protection
measures.

Rock berm or concrete mattress separation layers would be installed prior to cable installation, while
the rock berm or concrete mattress cover layers would be installed after cable installation. Any rock
berm separation and cover layers would be installed using suitably approved rock material. The rock
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berm separation and cover layers are defined by minimum geometry and vertical and horizontal
tolerances. The amount of cable protection would be as required for suitable coverage and technical
agreements with respective asset owners. It is assumed up to 1.48 ac (0.6 ha) of cable protection would
be required per crossing. The cable protection required for cable crossings is in addition to the
secondary cable protection requirements previously described.

2.1.2.1.2.1.3 Foundations

Up to 94 WTG monopile foundations (located at 102 potential positions) with a maximum diameter
tapering from 23 ft (7 m) above the waterline to 39 ft (12 m) below the waterline (7/12 m monopile)
would be installed in the SRWF. Monopiles would be installed using an impact pile driver with a
maximum hammer energy of 4,000 kilojoules (kJ) to a maximum penetration depth of 164 ft (50 m). A
monopile foundation typically consists of a single steel tubular section, with several sections of rolled
steel plate welded together. For a WTG monopile foundation, a transition piece (TP) may be fitted over
the top of the monopile and secured via a bolted connection. Secondary structures on each WTG
monopile foundation would include a boat landing or alternative means of safe access (e.g., Get Up Safe
—a motion-compensated hoist system allowing vessel-to-foundation personnel transfers without a boat
landing), ladders, a crane, and other ancillary components. The TP may either be installed separately
following the monopile installation, or the monopile and TP may be fabricated and installed as an
integrated single component. If the monopile and TP are fabricated and installed as an integrated
component, the secondary structures would be installed on the TP subsequently and in separate smaller
operations. The TP portion would be painted yellow and marked according to USCG requirements. A
monopile foundation would only be used for the WTGs. Scour protection would have a radial extension
of approximately five times the monopile radius and a height of approximately 6.5 ft (2 m) from the
original seabed level around selected monopile foundations. Additional cable protection system (CPS)
stabilization may be used where the IAC would be pulled into the foundation, requiring additional rock
cover on top of the scour protection. This additional rock cover would have a height of approximately
6.5 ft (2 m), for a total of up to 13.1 ft (4 m) from the original seabed level, including the scour
protection and CPS stabilization.

An up to four-legged piled jacket foundation would be used for the proposed OCS-DC. The piled jacket
foundation would have four legs with two pin piles per leg. The platform height would be up to 88 ft
(26.8 m) with a leg diameter of up to 15 ft (4.6 m) and a pile diameter of up to 13 ft (4 m). OCS-DC jacket
foundation pin piles (two per leg, eight total) would be installed using an impact pile driver with a
maximum hammer energy of 4,000 kJ to a maximum penetration depth of 295 ft (90 m). A piled jacket
foundation would be formed of a steel lattice construction (comprising tubular steel members and
welded joints) secured to the seafloor using hollow steel pin piles attached to the jacket. Unlike
monopiles, there is no separate TP; the TP and ancillary components are fabricated as an integrated part
of the jacket. Rock may be used to provide a level seafloor around the base of the structure. Scour
protection, if required, would cover the entire jacket footprint, extending an additional 33 to 66 ft (10 to
20 m) beyond the base of the structure and reaching a height of approximately 6.5 ft (2 m) from original
seabed level. Additional CPS stabilization may be used where the IAC and SRWEC would be pulled into
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the foundation, which would require additional rock cover on top of the scour protection. This
additional rock cover would have a height of approximately 6.5 ft (2 m), for a total of up to 13.1 ft (4 m)
height from the original seabed level, inclusive of the scour protection and CPS stabilization.

Offshore platform piled jacket substructures such as those that would be used for the OCS-DC are
typically designed with mudmats to ensure on-bottom stability of the jacket during installation. The
permanent anchoring of the jacket is provided by the piles once installation is complete. Mudmats are
typically made up of horizontal plates with vertical stiffeners. Mudmats are designed to distribute the
load from the piled jacket into the seafloor, from initial set down of the foundation by the installation
vessel, through pile installation and grouting, until the piled jacket is sufficiently supported by piles. The
design accounts for environmental loads and the static weight of the piled jacket, as well as bearing
capacity of the upper soil layers.

The final foundation design specifications would be determined by the final engineering design process,
informed by factors including soil conditions, wave and tidal conditions, Project economics, and
procurement approach. Detailed information on the foundations would be included in the FDR/FIR, to
be reviewed by the CVA and submitted to BSEE and BOEM prior to construction.

To promote safety while the foundations are awaiting installation of the TPs (if used) and WTGs, each
foundation would be marked and lit in accordance with USCG requirements. In addition, without the TPs
or ancillary structures with the equivalent features, there would be no means for unauthorized access to
the foundation.

2.1.2.1.2.2 Offshore Converter Station

2.1.2.1.2.2.1 Design

An OCS-DC would be required to support the proposed Project’s maximum design capacity. The water
depth at the OCS-DC location would be approximately 164 ft (50 m) MSL based on NOAA Coastal Relief
Model data (166 ft [51 m] mean lower low water [MLLW] based on site-specific geophysical surveys).
The OCS-DC would convert the medium-voltage AC generated by WTGs to DC and transport it—via the
IAC—to the onshore electrical infrastructure for transmission. This would reduce energy losses incurred
while transmitting energy over a long distance. Onshore, the OnCS-DC would convert the DC power back
to AC for interconnection to the electrical grid.

The OCS would house DC equipment. The DC equipment on the OCS-DC is expected to be rated up to
1320 kV DC. The OCS-DC would house equipment for high-voltage transmission and conversion of
electric power from AC to DC. The main equipment would include medium-voltage AC (66-kV) gas-
insulated switchgear, one or more converter transformers, and converter reactors. The OCS-DC would
also include AC and DC gas- or air-insulated switchgears at voltages to be defined during detailed design,
converter valves based on state-of-art voltage-source converter technology, DC smoothing reactors, and
supervisory control and data acquisition (SCADA) and protection systems.
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In addition to the power transmission system above, the OCS-DC would be equipped with the necessary
low-voltage and utility systems. These systems include emergency power generation and uninterrupted
power supply seawater cooling, offshore crane, fire and safety, small power and lighting, and
communications, sanitary facilities, and lifesaving and rescue. A helideck may also be located on the
OCs-DC.

The AC to DC conversion process at the OCS-DC requires a CWIS. Raw seawater for the OCS-DC would be
withdrawn through three individual vertical pipes attached to a leg of the steel foundation jacket. The
openings of each of the three intake pipes would be located at a height 30 ft (10 m) above the seafloor.
A seawater lift pump equipped with a variable frequency drive would be dedicated to each of the three
vertical intake pipes. The three seawater lift pumps would pump water into a single manifold that leads
into a coarse filtering element designed to remove suspended particles larger than 500 microns. The
filtered cooling water would then be exposed to heat exchange equipment and ultimately discharged to
the receiving water through a dump caisson. The dump caisson is a single vertical pipe whose terminus
is located 40 ft (12 m) below MSL. Additional design details are included in the NPDES permit
application, which was submitted to USEPA in December 2021, and EPA issued a draft permit in May
2023. The maximum topside design scenario for the OCS-DC is provided in Table 3.3.6-1 of the COP
(Sunrise Wind 2023).

2.1.2.1.2.2.2 Construction

The typical sequence for the proposed OCS-DC installation is summarized in Table 3.3.6-3 of the COP
(Sunrise Wind 2023). The proposed schedule for installation and commissioning of the OCS-DC is
provided in Section 3.2 of the COP (Sunrise Wind 2023), not including cable pull-in. Seafloor disturbance
associated with installation of the proposed OCS-DC is accounted for in Table 3.3.5-2 of the COP (Sunrise
Wind 2023), which summarizes the maximum disturbances associated with foundations.

2.1.2.1.2.3 Inter-array Cables

The IAC would carry the electrical current produced by the WTGs to the OCS-DC. The length of the entire
network of IAC would be up to 180 mi (290 km). Figure 3.3.4-1 of the COP (Sunrise Wind 2023) presents
the indicative IAC layout for the Project. The following subsections describe the design and construction
of the proposed IAC.

2.1.2.1.2.3.1 Design

The network of AC IAC would be comprised of a series of cable “strings” that interconnect a small
grouping of WTGs to the OCS-DC. The IAC would be installed within surveyed corridors ranging
approximately 328 to 1,608 ft (100 to 490 m) in width. The IAC would consist of three bundled copper or
aluminum conductor cores surrounded by layers of cross-linked polyethylene or ethylene propylene
rubber insulation and various protective armoring and sheathing to protect the cable from external
damage and keep it watertight. A fiber optic cable would also be included in the interstitial space
between the three conductors and would be used to transmit data from each of the WTGs to the SCADA
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system. Table 3.3.7-1 of the COP (Sunrise Wind 2023) provides a summary of the proposed IAC
maximum design scenario.

2.1.2.1.2.3.2 Construction

The IAC would be installed within a 90-ft (30-m)-wide corridor. Burial of the IAC would typically target a
depth of 4 to 6 ft (1.2 to 1.8 m), with reasonable efforts to maximize burial depth within this range,
depending on site-specific conditions, operating parameters of the installation equipment, and to
protect against location specific hazards. The target burial depth for the IAC would be determined based
on an assessment of seafloor conditions, seafloor mobility, the risk of interaction with external hazards
such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment. Installation of
the IAC would follow a similar sequence as described for the SRWEC in Table 3.3.3-4 of the COP (Sunrise
Wind 2023), with two exceptions:

e After pre-lay cable surveys and seafloor preparation activities are completed, a cable-laying
vessel would be pre-loaded with the IAC. Prior to the first end-pull, the cable would be fitted
with a CPS and the cable would be pulled into the WTG or OCS-DC. The vessel would then move
towards the second WTG (or the OCS-DC). Cable may be laid on the seafloor and then trenched
post-lay or, alternatively, cable laying and burial may occur simultaneously using a lay and bury
tool. Alternatively, a trench may be pre-cut prior to cable installation. The pull and lay operation,
inclusive of fitting the cable with a CPS, is then repeated for the remaining IAC lengths,
connecting the WTGs and the OCS-DC together.

e The IAC would typically not require infield joints; thus, “Joint Construction,” as described for the
SRWEC, would generally not be required. However, joints may be required in case of a cable
repair.

Installation methods for the IAC would be similar to those described for the SRWEC (see Section 3.3.3.4
of the COP; Sunrise Wind 2023). As described for the installation of the SRWEC, seafloor preparation
(specifically boulder clearance and sand wave leveling) could be required; boulder clearance trials, as
previously described for the SRWEC, may also be implemented prior to wide-scale seafloor preparation
activities. Based on a review of the geophysical and geotechnical data, potential cable installation tools,
and cable burial requirements, sand leveling is no longer anticipated along the IAC. Although sand wave
leveling is no longer anticipated for the IAC, it remains in the PDE until further engineering is completed.
Sunrise Wind assumes up to 10 percent of the total IAC network would require boulder clearance and
up to 5 percent of the total IAC network would require sand wave leveling prior to installation of the
cables. As with the SRWEC, boulder clearance would involve the use of a boulder grab or towed plow to
relocate boulders along the IAC routes. As sand wave leveling is no longer anticipated along the IAC
route, specific locations and volumes of sediment along the IAC route were not identified. The
installation and commissioning of the IAC system is presented in the anticipated construction schedule
provided in Section 3.2.2 of the COP (Sunrise Wind 2023).

Cable protection strategies would be required for the IAC. Sunrise Wind assumes up to 15 percent of the
entire IAC network may require secondary cable protection in areas where burial cannot occur,
sufficient burial depth cannot be achieved due to seafloor conditions, or to avoid risk of interaction with
external hazards. As previously described, additional CPS stabilization may be used where the IACs
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would be pulled into the foundations. The SRWEC and IAC would also need to cross existing cables,
which would require cable protection. The anticipated locations where IAC would cross existing cables is
provided in Table 3.3.3-6 of the COP (Sunrise Wind 2023). Rock berm or concrete mattress separation
layers would be installed over the previously installed cable prior to installing a crossing cable, while the
rock berm or concrete mattress cover layers would be installed after cable installation. The location of
the IAC and associated cable protection would be provided to NOAA’s Office of Coast Survey after
installation is completed so that they may be marked on nautical charts.

The installation methods and burial depths would be determined by the engineering design process,
informed by detailed geotechnical data, discussion with the chosen installation contractor, and
coordination with regulatory agencies and stakeholders. Detailed information on the technique(s)
selected, burial requirements, the Cable Burial Risk Assessment, and Burial Assessment Study would be
included in the FDR/FIR, to be reviewed by the CVA and submitted to BOEM and BSEE prior to
construction. The Cable Burial Feasibility Assessment (Appendix G4, Confidential; @rsted Offshore North
America 2023a), based on review of site-specific survey data, is provided with the MSIR (Appendix G4;
@rsted Offshore North America 2023a) of the COP. As discussed in Appendix G4 of the COP, the
site/ground conditions along the inter-array cable routes are overall, generally favorable for burial
operations. The jet trencher is considered to be the most favorable installation tool, though conditions
are also regarded as generally favorable for several other burial tools Maximum seafloor disturbance
associated with construction and operation of the IAC is summarized in Table 3.3.7-2 of the COP (Sunrise
Wind 2023).

2.1.2.1.2.4 Wind Turbine Generators

The proposed Project would consist of up to 94 WTGs (within 102 potential positions), sited in a uniform
east-west/north-south grid with 1.15 by 1.15 mi (1 by 1 nm; 1.85 by 1.85 km) spacing (Figure 2.1-5). The
water depths where the WTGs would be located range from 135 to 184 ft (41 to 56 m) MSL, based on
NOAA Coastal Relief Model data (127 to 181 ft [39 to 55 m] MLLW based on site-specific geophysical
surveys). As previously noted, a final layout of the Project would be provided as part of the FDR/FIR, to
be reviewed by the CVA and submitted to BOEM and BSEE prior to construction.
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Figure 2.1-5. Indicative Layout of the Sunrise Wind Farm

2.1.2.1.2.4.1 Design

Sunrise Wind has selected the Siemens Gamesa Renewable Energy SG DD-200 11-MW turbine as the

machine that would be installed for the Project. The 11-MW turbine is considered to be the WTG model
that would be best suited for the Project and is commercially available to support the Project schedule.
With selection of the 11-MW turbine, Sunrise Wind has determined that up to 94 11-MW WTGs (within

102 potential positions) would be sufficient to meet the Project purpose.

The Siemens 11-MW turbine follows the traditional offshore WTG design with three blades and a
horizontal rotor axis. Specifically, the blades would be connected to a central hub, forming a rotor that
turns a shaft connected to the generator. The generator would be located within a containing structure
known as the nacelle situated adjacent to the rotor hub. The nacelle would be supported by a tower
structure affixed to the foundation. The nacelle would be able to rotate or “yaw” on the vertical axis to
face the oncoming wind direction. Figure 3.3.8-1 of the COP (Sunrise Wind 2023) shows a conceptual
rendering of the 11-MW WTG dimensions.
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Table 2.1-5 provides a summary of the physical parameters of the 11-MW turbine selected for the
proposed Project. The WTGs would be designed following Class S based on the International
Electrotechnical Commission (IEC) with turbulence classes B and C specifications of the standards IEC-
61400-1/1EC-61400-3. The design is specifically suited for offshore wind sites with referenced wind
speeds of 121 miles per hour (mph) (54 meters per second [m/s] over a 10-minute average) and 50-year
extreme gusts of 145 mph (65 m/s over a 3-second average) as well as air temperatures greater than -4
degrees Fahrenheit (°F) (-20 degrees Celsius [°C]) and less than 122°F (50°C). However, standard
environmental operating conditions for the proposed WTGs include cut-in wind speeds of 7 to 11 mph
(3 to 5 m/s) and cut-out wind speeds of 56 to 63 mph (25 to 28 m/s), and air temperatures between
14°F and 104°F (-20°C and +40°C). The WTGs would automatically shut down outside of the operational
criterial for the WTG design.

Table 2.1-5. WTG Design Specifications (from Sunrise Wind 2023, Table 3.3.8-1)
Turbine Height (from MSL) 787 ft (240 m)
Hub Height (from MSL) 459 ft (140 m)
Air Gap (from MSL) to the Bottom of the Blade Tip 131.2 ft (40 m)
Base Height (foundation height — top of TP) (from MSL) 89 ft (27 m)
Base (tower) Width (at the bottom) 23 ft (7 m)
Base (tower) Width (at the top) 16 ft (5 m)
Nacelle Dimensions (length by width by height) 69 ft by 33 ft by 36 ft (21 m by 10 m by 11 m)
Blade Length 318 ft (97 m)

Source: Sunrise Wind 2023
Notes: WTG = wind turbine generator, MW = megawatts, ft = feet, m = meters, MSL = mean sea level

2.1.2.1.2.4.2 Construction

The proposed sequence for WTG installation is summarized in Table 3.3.8-3 of the COP (Sunrise Wind
2023). It is currently estimated that the construction of each WTG may take up to 36 hours allowing for
vessel positioning and completion of all lifts; however, to allow time for vessel maneuvering between
WTG locations as well as weather downtime, the total duration of the installation campaign for the
WTGs is presented in Section 3.2 of the COP (Sunrise Wind 2023). Monopiles would be installed using an
impact pile driver with a maximum hammer energy of 4,000 kJ to a maximum penetration depth of

164 ft (50 m).

Vessel activity during installation of WTGs would occur within area cleared during seafloor preparations
as described in Section 3.3.6 of the COP (Sunrise Wind 2023). Seafloor disturbance associated with
installation of WTGs would result from jack-up vessel spudcans. Seafloor disturbance associated with
WTG foundations is summarized in Table 3.3.5-2 of the COP (Sunrise Wind 2023).
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2.1.2.1.2.5 Measurement Equipment

Sunrise Wind plans to install a series of monitoring instrumentation to monitor metocean conditions as
part of the Project’s construction and operation activities. The monitoring instrumentation may consist
of Acoustic Doppler Current Profiler (ADCP), ground-based light detection and ranging (LIDAR), wave
radar sensor, and weather stations measuring air temperature, air pressure, humidity, wind speed and
direction, and visibility readings. Each type of measurement equipment is described below in further
detail.

2.1.2.1.2.5.1 Wave Buoys

Up to two wave buoys would be deployed to support the SRWF installation stage with one wave buoy
within the SRWF proximate to the WTGs in the eastern region of the windfarm and one wave buoy
deployed near shore along the SRWEC-NYS near the HDD exit pit location within the Anchoring Area
depicted in Appendix F of the COP. The wave buoys would collect information about the wave and
current information to be transmitted in real time to the installation vessel(s) for monitoring the safety
of operations and also to feed into a forecasting system for real time calibration and accuracy
improvement of the local forecast. The number and exact coordinates of the wave buoys would be
determined at a later date. The wave buoys would be installed during the construction phase. The
nearshore wave buoy would only remain deployed during the cable installation process (i.e.,
approximately 7 months). The wave buoy in the SRWF would be installed at the beginning of offshore
construction (i.e., Q1 2024) and remain in place during the installation works and may remain deployed
in the water after windfarm commissioning, until Sunrise Wind has reviewed and confirmed calibration
of the data (i.e., potentially into Q1 2026). The exact time and duration of deployment is dependent
upon the construction schedule and receipt of permits. During the operations phase, the wave radar
sensor, together with the weather and wave forecast service, would support asset management,
structural monitoring, and marine transfer operations. Data collected would be stored locally and
transmitted via telemetry to a satellite gateway to an onshore server.

The wave buoys would measure wave heights, periods, and directions and may also be equipped with a
downward facing current profiler, which measures water velocity and direction through the water
column. The top side of the wave buoy is comprised of a tall mast (approximately 7 ft [2 m] above sea
level) where a set of equipment is fixed: navigational light, navigation radar, solar panels, antenna,
visibility sensors and ultra-sonic anemometer. Generally, wave buoy diameters range from 1.6 to over

5 ft (0.5 to over 1.5 m) and range in weight from 440 to 1,320 |bs (200 to 600 kg). The mooring
configuration would be dependent on buoy type, water depth, and environmental considerations, but
generally consists of an anchor weight (approximately 11 ft> [1 m?] and 1,765 Ibs [800 kg]), mooring line,
and are equipped with navigational lighting. The wave buoys would be powered by lead acid and lithium
batteries that are charged through solar panels but would operate using only solar power when
available. Deployment of the wave buoys would occur from vessels equipped with a crane or A-Frame
and winch and would be conducted in accordance with manufacturer specifications by trained
personnel.
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2.1.2.1.2.5.2 Acoustic Doppler Current Profiler

Sunrise Wind had previously anticipated up to three ADCPs would be deployed during construction
along the SRWEC in anticipation of one being installed in the nearshore portion of the SRWEC-NYS to
support the Landfall HDD, one installed in the offshore portion of the SRWEC-OCS to support cable
installation, and one installed along the SRWEC-NYS to comply with Sunrise Wind’s Article VII Condition
#118(b). However, Sunrise Wind now would anticipate installing downward looking ADCP on the wave
buoy in the nearshore portion of the SRWEC-NYS to support the Landfall HDD, the bottom-mounted
ADCP in the offshore portion of the SRWEC-OCS is no longer anticipated, and the ADCP required by
Article VIl is anticipated to be boat-based, and not bottom-mounted. Thus, Sunrise Wind would not
anticipate the need to install any bottom-mounted (upward facing) ADCP). Any ADCPs deployed would
only be used during the installation period, and recovery of the ADCPs would occur within a few months
of installation completion. ADCPs collect current measurements, including direction and velocity
through the water column by sending pulses through the water column at varying frequencies. This data
may be stored internally and transferred upon equipment recovery or, for real-time monitoring, the
data may be transmitted via telemetry to a satellite gateway to an onshore server using a transmission
buoy. The number and locations of ADCPs would be determined as the cable route, seabed conditions,
and ocean dynamics are further defined and in coordination with stakeholders.

The adopted ADCP configuration could consist of two solutions, which are described below. Although
Sunrise Wind would not anticipate using bottom-mounted (upward-facing) ADCP, it is maintained within
the PDE:

e An upward facing ADCP mounted on a seabed frame, a groundline connecting the frame to the
ground weight, and a data storage/recovery system. The groundline would be relatively taut,
with generally no sweep occurring throughout the tides. The seabed frame has an
approximately 11 ft? (1 m?) footprint. It is 1.6 to 3.3 ft (0.5 to 1 m) in height and weighs 220 to
1,100 Ibs (100 to 500 kg). The frame may consist of simple tripod designs with gimbal and/or
trawl resistant features such as low profile and protected sides. ADCPs are powered by alkaline
or lithium batteries. There are two standard mooring configurations that may be used. One
includes a surface marker buoy that can be used for telemetry in real time and navigation and
acts as the primary recovery method. If used, the marker buoy may be affixed to the ground
weight by chain or rope mooring. The second configuration does not have a surface marker and
relies on an acoustic system to release floats, which are attached to the ADCP frame. ADCP
deployment would be conducted in accordance with manufacturer specifications by trained
personnel. Deployment and recovery of ADCP frames and moorings can generally be conducted
on a small workboat or cat equipped with on-deck crane, winch, and bow roller.

e An alternative setup is using a standard wave buoy (as described in the section above), and
installing a bottom-mounted ADCP to the lower part of the submerged hull of the buoy.

2.1.2.1.2.5.3 Ground-based Light Detection and Ranging

The LIDAR wind measurements would be taken using ground-based LIDAR equipment and
anemometers. During construction, ground-based LIDAR includes LIDAR installation at some ports, on
decks of installation of work vessels, or on the OCS-DC.
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The lidars used for some port facilities and installation or work vessels are aimed at supporting lifting
operations to ensure safety and to minimize risk to equipment, vessels, and crew.

There would be:

o Three LIDAR devices at different ports (specific locations to be confirmed)

e Two LIDAR devices on two installation vessels (foundation vessel and WTG vessel)

The OCS-DC LIDAR is not yet confirmed. The design for the OCS-DC may include a LIDAR mount and
connection point to support potential installation of a sensor.

2.1.2.1.2.5.4 Wave Radar Sensors

Up to one directional wave radar sensor would be installed in the SRWF located at the OCS-DC. This
would be installed when the OCS-DC is energized and would stay in place for the entire operational life
of the windfarm.

2.1.2.1.2.5.5 Weather Stations

Weather stations with anemometers would be installed on the OCS-DC and selected WTG(s) as per
NYISO requirements. The units to be placed on the OCS-DC shall be part of a single weather station
installed in the roof of the upper level of the converter station. The weather station would include
measurements of air temperature; air pressure; humidity; visibility; and wind speed and direction.

2.1.2.1.2.6 Unexploded Ordnance/Munitions, Explosives of Concern (UXO/MEC)

Within the SRWF there is potential for construction activities to encounter UXO/MEC on the seabed.
These include explosive munitions such as bombs, shells, mines, torpedoes, etc. that did not explode
when they were originally deployed or were intentionally discarded in offshore munitions dump sites to
avoid land-based detonations. The risk of incidental detonation associated with conducting seabed-
altering activities such as cable laying and foundation installation in proximity to UXO/MECs jeopardizes
the health and safety of project participants. Sunrise Wind followed an industry standard As Low as
Reasonably Practical (ALARP) process that minimizes the number of potential detonations (COP
Appendix G2; Ordtek 2022).

For UXO/MECs that are positively identified in proximity to planned activities on the seabed, several
alternative strategies would be considered. These may include relocating the activity away from the
(avoidance), moving the UXO/MEC away from the activity (lift and shift), cutting the UXO/MEC open to
apportion large ammunition or deactivate fused munitions, using shaped charges to reduce the net
explosive yield of a UXO/MEC (low-order detonation), or using shaped charges to ignite the explosive
materials and allow them to burn at a slow rate rather than detonate instantaneously (deflagration).
Only after these alternatives are considered would a decision to utilize in-situ UXO/MEC disposal. To
detonate a UXO/MEC, a small charge would be placed on the UXO/MEC and detonated causing the
UXO/MEC to then detonate.
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As part of the 2022 geophysical surveys completed by Sunrise Wind, inspections for potential MEC/UXO
occurred for the SRWF. MEC/UXO surveys did not occur for the SRWEC since any potential MEC/UXO
could be avoided through micrositing of the cable. One confirmed MEC (cMEC) was identified in the
SRWEF during geophysical surveys; however, it was determined that the cMEC could be avoided.
Additional details can be found in the MEC/UXO Investigation Survey Report (Supporting Documentation
to ALARP Phase 4/5), which was provided to BOEM in April 2022, and the MEC/UXO ldentification
Survey Report (Supporting Documentation to ALARP Phase 6/7), which was provided to BOEM in July
2023.

To account for unanticipated emergent finds of MEC/UXO, Sunrise Wind plans for up to three MEC/UXO
requiring detonation in place. In the event that detonation is determined to be the preferred and safest
method of disposal, all activities would occur within the Project Area and during daylight hours. Sunrise
Wind would implement environmental protection measures as necessary to reduce potential impacts
from detonation. Sunrise Wind would provide BOEM with ALARP sign-off certificates for all inspected
locations prior to construction.

2.1.2.2 Operations and Maintenance

Per the Lease, the operations term of the proposed Project is 25 years but could be extended to 30 or 35
years. The operations term would commence on the date of COP approval. It is anticipated that Sunrise
Wind would request to extend the operations term in accordance with applicable regulations in 30 CFR
585.235.

The O&M Plan for both the Project’s onshore and offshore infrastructure would be finalized as a
component of the FDR/FIR review process; however, a preliminary O&M plan for the onshore facilities,
offshore transmission facilities (e.g., the SRWEC, IAC, and the OCS-DC electrical components) and WTGs
is provided in the following sections. As noted previously, various existing ports are under consideration
to support offshore construction, assembly and fabrication, crew transfer and logistics (including for
O&M activities) (see Section 3.5.5 and Table 3.3.10-1 in the COP; Sunrise Wind 2023).

To support O&M, the Project would be controlled 24/7 via a remote surveillance system (i.e., SCADA).

2.1.2.2.1  Onshore Activities and Facilities

Sunrise Wind would monitor the OnCS-DC remotely on a continuous basis. The equipment in the OnCS-
DC would be configured with a condition monitoring system that would sound an alarm upon detecting
equipment faults, unintended shutdowns, or other issues. In addition, the OnCS-DC would be inspected
for anomalies with the equipment operation in accordance with manufacturers’ recommendations.
Sunrise Wind would put in place an established and documented program for the maintenance of all
equipment critical to reliable operation. Maintenance programs would conform to the equipment
manufacturer’s recommendations.
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Sunrise would implement a reliability maintenance program which would include preventative
maintenance on the OnCS-DC, onshore transmission cable, and onshore interconnection cable, and
planned outages would be conducted in accordance with the North American Electric Reliability
Corporation (NERC)/Northeast Power Coordinating Council, Inc. (NPCC) Standard-TOP-003-1, and
protective system maintenance would be performed in accordance with the NPCC PRC 005-2 standard.

Vegetation would be managed to ensure safe operation of and access to the onshore transmission cable
and onshore interconnection cable, as needed. To support operation and maintenance of the onshore
section of the SRWEC and portions of the onshore transmission cable, a 30 ft (6-m)-wide Project
Easement for Operational ROW centered on the cables would be requested, per EM&CP 1. As described
in Appendix Z of EM&CP 1, an Integrated Vegetation Management program would be developed to
address vegetation removal and control along the Onshore Facilities, including manual cutting, mowing,
and the prescriptive use of federally approved and state-registered herbicides to eliminate targeted
species within vegetated areas of the ROW.

2.1.2.2.2 Offshore Activities and Facilities

2.1.2.2.2.1 Offshore Transmission Facilities

A summary of the proposed offshore transmission facility routine maintenance activities and the
anticipated frequency at which they may occur is provided in Table 3.5.2-1 of the COP (Sunrise Wind
2023). Routine maintenance requirements (including frequencies) referenced in this table are subject to
change based on final design specifications and manufacturer requirements. Detailed information
regarding maintenance and required frequencies would be included in the FDR/FIR, to be reviewed by
the CVA and submitted to BOEM and BSEE prior to construction.

Sunrise Wind would employ a proprietary state-of-the-art asset management system to inspect offshore
transmission assets including the OCS-DC (electrical components), SRWEC, and IAC. This system provides
a data-driven assessment of the asset condition and allows for prediction and assessment of whether
inspections and/or maintenance activities should be accelerated or postponed. This approach would
allow the Project to maximize O&M efficiencies.

The SRWEC and IAC would typically have no maintenance requirements unless a fault or failure was to
occur. To evaluate integrity of the assets, Sunrise Wind intends to conduct a bathymetry survey along
the entirety of the cable routes immediately following installation (scope of installation contractor), and
at 1 year after commissioning, 2—3 years after commissioning, and 5-8 years after commissioning.
Survey frequency thereafter would depend on the findings of the initial surveys (i.e., site seabed
dynamics and soil conditions). A survey may also be conducted after a major storm event (i.e., greater
than 10-year event). Surveys of the cables may be conducted in coordination with scour surveys at the
foundations.
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Should the periodic bathymetry surveys completed during the operational lifetime of the Project
indicate that the cables no longer meet an acceptable burial depth (as determined by the Cable Burial
Risk Assessment), the following actions may be taken:

e Alert the necessary regulatory authorities, as appropriate;

e Undertake an updated Cable Burial Risk Assessment to establish whether cable is at risk from
external threats (i.e., anchors, fishing, dredging);

e Survey monitoring campaign for the specific zone around the shallow buried cable; and

e Assess the risk to cable integrity.

Based on the outcome of these assessments, several options may be undertaken, as feasible, permitted
and practical, such as remedial burial, addition of secondary protection (rock protection, rock bags or
mattresses), and increased frequency of bathymetric surveys to assess reburial.

It is possible submarine cables may need to be repaired or replaced due to fault or failure. Also, it is
expected that a maximum of 10 percent of the cable protection placed during installation may require
replacement/remediation over the lifetime of the Project. These maintenance activities are considered
non-routine. If cable repair/replacement or remedial cable protection are required, the Project would
complete any necessary surveys of the seafloor in areas where O&M activities would occur and obtain
necessary approvals. These activities would result in a short-term disturbance of the seafloor similar to
or less than what is anticipated during construction.

2.1.2.2.2.2 Foundations

A summary of WTG and OCS-DC foundation maintenance activities and the anticipated frequency at
which they may occur is provided in Table 3.5.3-1 of the COP (Sunrise Wind 2023). Maintenance
requirements (including frequencies) referenced in this table are subject to change based on final design
specifications and manufacturer requirements. Detailed information regarding maintenance and
required frequencies would be included in the FDR/FIR, to be reviewed by the CVA and submitted to
BOEM and BSEE prior to construction.

2.1.2.2.2.3 WTGs

A summary of WTG maintenance activities and the anticipated frequency at which they may occur is
provided in Table 3.5.4-1 of the COP (Sunrise Wind 2023). Maintenance requirements (including
frequencies) referenced in this table are subject to change based on final design specifications and
manufacturer requirements. Detailed information regarding maintenance and required frequencies
would be included in the FDR/FIR, to be reviewed by the CVA and submitted to BOEM and BSEE prior to
construction. As discussed previously, WTGs would be continuously remotely monitored via the SCADA
systems from shore. Preventative maintenance activities would be planned for periods of low wind and
good weather (typically corresponding to the spring and summer seasons). The WTGs would remain
operational between work periods of the maintenance crews. Certain O&M activities may require
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presence of either a jack-up vessel or anchored barge vessel. These activities would result in a short-
term disturbance of the seafloor similar to or less than what is anticipated.

The WTGs would also be designed to minimize the effects of potential icing conditions in the SRWF. The
SCADA monitoring system and turbine control management system would be designed to detect the
buildup of ice and/or snow on the WTG and shut down operations, as necessary. The WTGs would be
type certified according to IEC standards. The WTGs would comply with EC machinery directive (CE
marked). Sunrise Wind would seek compliance with BOEM and BSEE regulations that directly govern
operations and in-service inspections for offshore wind facilities in the United States.

Each of the WTGs would require various oils, fuels, and lubricants to support the operation of the WTGs.
Table 3.3.8-2 of the COP (Sunrise Wind 2023) provides a summary of the maximum potential quantities
of ails, fuels, lubricants per WTG. The spill containment strategy for each WTG would be comprised of
preventative, detective, and containment measures. These measures include 100 percent leakage-free
joints to prevent leaks at the connectors; high pressure and oil level sensors that can detect both water
and oil leakage; and appropriate integrated retention reservoirs capable of containing 110 percent of
the volume of potential leakages at each WTG.

Each WTG would have its own control system to carry out functions like yaw control and ramp down in
high wind speeds. Each turbine would also connect to a central SCADA system for control of the wind
farm remotely. This would allow functions such as remote turbine shutdown if faults occur. The Project
would be able to shut down a WTG within two minutes of initiating a shutdown signal. The SCADA
system would communicate with the wind farm via fiber optic cable(s), microwave, or satellite links.
Individual WTGs can also be controlled manually from within the nacelle or tower base to control and/or
lock out the WTG during commissioning or maintenance activities. In case of a power outage or during
commissioning, the turbine would be powered by a permanent battery back-up power solution with
integrated energy harvest from the rotor or by a diesel generator located temporarily on each WTG.

The WTGs would also be protected both externally and internally by a lightning protection system. The
external lightning protection system is comprised of lightning receptors located within both the nacelle
and blade tips, which are designed to handle direct lightning strikes and would conduct the lightning’s
peak current through a conductive cabling system that leads through the tower into the WTG
grounding/earthing system. To avoid and/or minimize internal damage from the secondary effects of
lightning (e.g., power surges), the internal electrical systems would be protected by equipotential
bonding, overvoltage protection, and electromagnetic coordination.

WTGs would be accessed either from a vessel via a boat landing or alternative means of safe access
(e.g., Get Up Safe). The WTGs would be lit and marked in accordance with Federal Aviation
Administration (FAA), BOEM, and USCG requirements for aviation and navigation obstruction lighting,
respectively. The lights would be equipped with back-up battery power to maintain operation should a
power outage occur on a WTG. Additional operational safety systems on each WTG would include fire
suppression, first aid, and survival equipment.
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2.1.2.2.2.4 Offshore Converter Station

The OCS-DC would require various oils, fuels, and lubricants to support its operation. Table 3.3.6-2 of the
COP (Sunrise Wind 2023) provides a summary of the maximum potential volumes of oils, fuels, and
lubricants for the OCS-DC. The spill containment strategy for the OCS-DC would be comprised of
preventative, detective, and containment measures. The OCS-DC would be designed with a minimum of
110 percent of secondary containment of all identified oils, grease, and lubricants. These measures are
discussed in more detail in Appendix E-1 of the COP (Sunrise Wind 2020) OCS-DC gas-insulated
switchgears containing sulfur hexafluoride (SFe) would be equipped with gas density monitoring devices
to detect SFe gas leakages should they occur. Any chemicals used in the auxiliary systems would be
brought onto and taken off the platform during O&M and are not anticipated to be stored on the
platform.

The OCS-DC would be centrally located within the Lease Area and house the alternating current (AC) and
DC equipment rated up to £320 kV. The main equipment for the OCS-DC to convert the high voltage
alternating current (HVAC) generated by WTGs prior to onshore transmission includes medium voltage
AC (66 kV) gas-insulated switchgear, one or more converter transformers, converter reactors, and
SCADA and protection systems. The approximate dimensions of the main OCS-DC topside platform
would be 253 ft (77 m) long, 171 ft (52 m) wide, and 197 ft (60 m) tall. The topside platform would be
located approximately 78 ft (23.8 m) above the mean higher high water (MHHW) elevation. The total
height of the OCS-DC platform and equipment, including lightning protection and ancillary structures,
would extend approximately 295 ft (90 m) from the lowest astronomical tide. The OCS-DC platform
would be founded on a steel jacket pile structure. The placement of gravel material would be required
to the level the seafloor (pre-installation seafloor grade) where the jacket pile structure would be
installed.

The OCS-DC would be placed on an up to four-legged piled jacket foundation. A piled jacket foundation
is formed of a steel lattice construction (comprising tubular steel members and welded joints) secured
to the seafloor by means of hollow steel pin piles attached to the jacket. Schematic drawings and
renderings of the conceptual monopile foundation with secondary structure after installation and the
piled jacket foundations are included in COP Section 3.3.5 (Sunrise Wind 2023). When required, scour
protection would be placed around foundations to stabilize the seabed near the foundations as well as
the foundations themselves. The OCS-DC requires the withdrawal of raw seawater through a CWIS to
dissipate heat produced through the AC to DC conversion and then discharge this water as thermal
effluent to the marine receiving waters. The DIF for the OCS-DC is 7.8 mgd; however, the actual intake
flow would generally range from 4.0 mgd to 5.3 mgd.

2.1.2.3 Conceptual Decommissioning

Pursuant to 30 CFR 285 and other BOEM and BSEE requirements, Sunrise 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 Project. Methods of site clearance have involved trawling, sonar, or
ROV or diver verifying that the site is clear. Other methods may be used if approved from BSEE/BOEM.
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In accordance with applicable regulations and a BSEE-approved conceptual decommissioning plan,
Sunrise Wind would have up to 2 years to decommission the Project after the 25-year lease ends, unless
the lease is extended, which would return the area to pre-construction conditions, as feasible.

Sunrise Wind would need to obtain separate and subsequent approval, via a decommissioning
application from BSEE, to retire any portion of the Project in place. Sunrise Wind would submit a
decommissioning application prior to any conceptual decommissioning activities. BOEM would conduct
a NEPA review at that time, which could result in the preparation of a NEPA document. If the COP is
approved or approved with modifications, Sunrise Wind would have to submit a bond that would be
held by the United States government to cover the cost of conceptually decommissioning the entire
facility.

Conceptual decommissioning may not occur for all Project components. However, for the purposes of
the Final EIS, all analyses assume that conceptual decommissioning would occur as described in this
section.

2.1.2.3.1  Onshore Activities and Facilities

Within Town / County jurisdiction, full removal of cable and fiber is anticipated during decommissioning
with non-hazardous underground structures to remain in place, except for in the Carmans River crossing
location. Cable would be removed, likely using truck-mounted winches and handling equipment. Within
NYSDOT jurisdictional areas, it is assumed all cable and duct bank would be removed unless in the
interest of NYSDOT to remain. Where applicable in NYSDOT jurisdiction, disturbed pavement would be
restored to the width of the trench plus 1-2 ft (0.3-0.6 m) on either side depending on the location. Any
additional restoration shall be limited to resurfacing with the curb limits (EM&CP 2 Appendix WW,
2023).

2.1.2.3.2  Offshore Activities and Facilities

WTGs and foundations (along with their associated transition pieces), now have an expected operating
life of at least 25 years, and substantially longer with prudent inspection and maintenance practices.
This timeframe is applicable to offshore wind facilities worldwide, including the SRWF. At the end of the
proposed Project’s operational life, it would be decommissioned in accordance with a detailed Project
decommissioning plan that would be developed in compliance with applicable laws, regulations, and
best management practices (BMPs) at that time. All facilities would need to be removed to a depth of
15 ft (4.6 m) below the mudline, unless otherwise authorized by BOEM (30 CFR 285.910). It is expected
that as part of decommissioning, Sunrise Wind shall survey and use best efforts to remove the installed
cable protection measures that are within 2 ft (0.6 m) of the seabed surface. However, if at the time of
decommissioning, after gathering input from the appropriate regulatory agency(ies), it may be agreed
that it is in the best interest of the federal and state agencies to allow any such equipment to remain.
For instance, there may be potential environmental and fisheries impacts associated with removal of
cable protection. The current assumption is that the SRWEC would either be fully or partially removed
from the seabed or decommissioned in situ as returning the seabed to its original state is generally the
preferred method. Care would be taken to handle waste in a hierarchy that prefers re-use or recycling
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and leaves waste disposal as the last option. Absent permission from BOEM, Sunrise Wind would
complete decommissioning within 2 years of termination of the Lease.

BSEE would require Sunrise 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; 90 days after completion of your approved activities under a limited
lease on a ROW grant or right-of-use and easement (RUE) grant; or 90 days after cancellation,
relinquishment, or other termination of the lease (see 30 CFR 285.905). Upon completion of the
technical and environmental reviews, BSEE 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. Sunrise Wind would need to
obtain separate and subsequent approval from BOEM to retire in place any portion of the proposed
Projects. 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, Sunrise 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 Sunrise Wind would not be able to
decommission the facility.
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2.1.3 Alternative C — Fisheries Habitat Impact Minimization Alternative (Preferred
Alternative)

Between the Draft EIS and Final EIS, Sunrise Wind completed additional site investigations and studies to
quantify the extent of glauconite deposits across the Lease Area as well as its potential impact on pile
drivability. BOEM and National Renewable Energy Laboratory (NREL) (NREL 2023) independently
reviewed Sunrise Wind’s analysis and, based on this review, determined that Alternative C-1 and C-2
would no longer meet the purpose and need because selection of Alternative C-1 and C-2 would not
allow Sunrise Wind to install the minimum number of WTGs necessary to fulfill Sunrise Wind'’s
contractual obligations with NYSERDA. See Section 2.1.3.3 for additional information on the extent of
glauconite in the Lease Area and potential impacts on pile drivability. BOEM developed Alternative C-3
to address concerns regarding pile refusal due to glauconite sands in the southeastern portion of the
Lease Area while still minimizing impacts to benthic and fisheries resources. Alternative C-3a, C-3b, and
C-3c consider different WTG configurations to avoid sensitive habitats and engineering constraints while
still meeting the NYSERDA OREC. BOEM has identified Alternative C-3b as its Preferred Alternative.
Section 2.1.3.3 and Section 3.7.8 provide additional details on the number of WTG positions and layouts
considered for each of the sub-alternatives for Alternative C-3.

Through a competitive leasing process under 30 CFR 585.211, Sunrise Wind was awarded commercial
Renewable Energy Lease OCS-A 0487 covering an area offshore of Massachusetts, Rhode Island, and
New York (Lease Area). Under the terms of the lease, Sunrise 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 up to a 1,034-megawatt (MW) offshore wind
energy facility in accordance with BOEM’s COP regulations under 30 CFR 585.626, et seq. (Figure 2.1-1).
Under Alternative C, the construction, O&M, and conceptual decommissioning of the Sunrise Wind
Project within the Lease Area and associated export cables would occur within the range of design
parameters outlined in the COP, subject to applicable mitigation measures. However, Alternative C is
proposed with the intent to minimize impacts to fisheries habitats in the proposed Project Area that are
the most vulnerable to long-term impacts. This alternative considered and prioritized contiguous areas
of complex bottom habitat to be excluded from development to potentially avoid and/or minimize
impacts to complex fisheries habitats, while still meeting BOEM’s purpose and need for the project.
Areas for prioritization were identified by NMFS on May 2, 2022, based upon recent, preliminary data of
Atlantic cod spawning activity in the vicinity of the Project Area, assumed hard bottom complex
substrate, and the presence of large boulders (Figure 2.1-7). Priority Area 1 was deemed the higher
priority by NMFS due to close proximity to Cox Ledge, and documented Atlantic cod spawning activity
based upon recent acoustic and telemetry data. Cox ledge is approximately 3.1 to 6.2 mi (5 to 10 km)
north of Priority Area 1 (Figure 2.1-6) (USGS 2022). Priority Area 1 includes 18 WTG positions as well as
the OCS-DC. Priority Area 2 includes 18 WTG positions and contains areas of high reflectance (indicative
of hard substrates), large boulders, and is adjacent to detected Atlantic cod spawning activity. Priority
Area 3 includes 14 WTG positions and areas of high reflectance but fewer large boulders. Priority Area 4
includes 4 WTG positions and mid to high reflectance with large boulders.
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Figure 2.1-6. Distance of the Sunrise Wind Farm from Cox’s Ledge

2.1.3.1 Alternative C-1 - Reduced Layout from Priority Areas via Exclusion of up to 8 WTG Positions

Sunrise Wind’s proposed layout includes up to 102 WTG positions; however, only 94 11-MW WTGs
would be needed to meet the Project’s maximum capacity of up to 1,034 MW. Under Alternative C-1,
the construction and installation, O&M, and eventual decommissioning of a wind energy facility, and an
OCS-DC would occur within the design parameters outlined in the Sunrise Wind Project COP (Sunrise
Wind 2023) subject to applicable mitigation measures. However, certain WTG positions would be
excluded from the identified Priority Areas in order to reduce impacts to sensitive benthic habitat and

areas where Atlantic cod spawning has been detected. Under this alternative the Project would maintain
a uniform east-west and north-south grid of 1 by 1-nm spacing between WTGs. Alternative C-1 would
result in the exclusion of up to 8 WTG positions from development within the identified Priority Areas
(Figure 2.1-7 NMFS Priority Areas and WTG Positions Identified for Removal under Alternative C-1). The
specific 8 WTG positions that would be excluded from the identified Priority Areas are informed through
the impact analyses described in Chapter 3 (see Benthic Resources Section 3.7.6).
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This alternative was determined to be infeasible following additional geotechnical and geophysical
surveys that were undertaken by SRW in 2022 on the eastern portion of the lease area. Following the
publication of the DEIS and analysis of Alternative C-1, the additional geotechnical and geophysical
survey data was analyzed and published, which informed the infeasibility of Alternative C-1 due to
glauconite sands (see COP Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, Public
Facing Version; @rsted Offshore North America 2023b). Under Alternative C-1, 94 WTGs were proposed
for installation in 102 positions, excluding 8 positions from Priority Area 1. However, due to glauconite
sands, only 72 of the proposed positions are available for installation under this alternative, which
would only produce 792 MW (Table 2.1-6). This renders Alternative C-1 infeasible and led to the
development of Alternative C-3 (see Section 2.1.3.3).
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Figure 2.1-7. NMFS Priority Areas and WTG Positions Identified for Removal under
Alternative C-1

2.1.3.2 Alternative C-2 - Reduced Layout from Priority Areas via Exclusion of up to 8 WTG Positions
and Relocation of up to 12 WTG Positions to the Eastern Side of the Lease Area

Under Alternative C-2, the 8 WTG positions identified for exclusion from development in Alternative C-1
would remain the same, and up to an additional 12 WTG positions would be removed from the Priority
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Areas and relocated to the eastern side of the Lease Area. Alternative C-2 considers 4 WTG position
configurations (C-2a, C-2b, C-2c, and C-2d) to address NMFS Priority Areas, provide continuous habitat,
and avoid boulder fields. The specific WTG positions that would be excluded from the identified Priority
Areas are informed through the impact analysis described in Chapter 3, Section 3.7.7. Alternative C-2
assumes that habitat on the eastern side of the Lease Area is suitable for development and positions for
relocation are identified in Figure 2.1-8 Potential locations for WTG Relocations under Alternative C-2.
The construction and installation, 0&M, and eventual decommissioning of a wind energy facility, and an
OCS-DC would occur within the design parameters outlined in the Sunrise Wind Project COP (Sunrise
Wind 2023) subject to applicable mitigation measures. The Project would maintain a uniform east-west
and north-south grid of 1 by 1-nm spacing between WTGs.

Alternative C-2 was determined to be infeasible following additional geotechnical and geophysical
surveys. Following the publication of the DEIS and analysis of Alternative C-2, the additional geotechnical
and geophysical survey data was analyzed and published, which informed the infeasibility of Alternative
C-2 due to glauconite sands (see COP Appendix G-3 Foundation Feasibility Assessment, June 30, 2023,
Public Facing Version; @rsted Offshore North America 2023b). Under Alternative C-2, 94 WTGs were
proposed for installation, with the removal of 8 and relocation of 12 WTGs (see Section 3.7.7 for
Alternative C-2a-d layouts). Out of the 12 WTG positions identified for relocation, due to glauconite
sands, only 3 are feasible for development. Additionally, 22 positions that were part of the original layout
were determined to be infeasible for development, resulting in a total of 31 infeasible WTG positions
under this alternative. Therefore, only 63 of the proposed positions are available for installation,
resulting in only 693 MW, which does not meet the OREC agreement (Table 2.1-6). This renders
Alternative C-2 infeasible and led to the development of Alternative C-3 (see Section 2.1.3.3).

2-46




_FL____

MA

NY ot RI

i

Alternative C-2: Potential
Positions for WTG Relocation

Legend

o7

0% @5 @

180
[ ] e o °

03

153 152
L]

206
[

83 82

84
@2 @ o5 @5 @ [ ] [ ]

@0 @9 @8 @57
121 120 19 _118 _11
[ ] L] L] L] L]

150 | 148 147 _146 _145 _ 144 _143 _142
-i-|l® e e e e e o o o

[] ocs-A 0487, Sunrise Wind
® Proposed Turbine Layout
O WTG Relocation Areas

P9 -- ocs-bc

Priority Areas

[ Priority Area 1

123 16 15

122 14
L]

o1 @ @

151

179 175 174 173 _172 170

178
L] e o e o { ] e o ] (] e o

177 _176 169

.205 234 702207 200 _ 199

203 196
[

\EIS Working\EIS TurbineRemoval.apr

Priority Area 2
Priority Area 3
[ Priority Area 4

221
[ ]

Sunrise Wind Farm
Atlantic Outer Continental Shelf

Checked By

KPN

Date Drawn.

11-01-2023

Drawn By

ADY

Dale Checked

11-01-2023

BOEM

Office of Communications
1849 C Street, NW
Washington, D.C. 20240

8 Nautical Miles
|

+ + + 1

Figure 2.1-8.

2.1.3.3

Source: Esri, NaturalVue, GEBCO, BOEM

Potential locations for WTG Relocations under Alternative C-2

Glauconite Sands

PN: 4493005.01

Alternative C-3 — Reduced Layout from Priority Areas Considering Feasibility due to

Additional geotechnical and geophysical surveys undertaken by SRW in 2022 informed the infeasibility
of Alternative C-1 and C-2, which led to the development of Alternative C-3. Alternative C-3 was
developed to address concerns regarding pile refusal due to glauconite sands in the eastern portion of

the Lease Area while still minimizing impacts to benthic and fisheries resources within the NMFS Priority

Areas. Alternative C-3a, C-3b, and C-3c consider different WTG configurations to avoid sensitive habitats

and engineering constraints. WTGs in the southeastern portion of the Lease Area are considered

unsuitable for development based on the presence of glauconite sandsFigure 2.1-9. An ancillary habitat
impact minimization benefit of this alternative is that 13 WTGs would be removed from Priority Areas 2
and 3 because of the glauconite sands. Under Sub-Alternative C-3a, up to 87 WTGs would be installed
within the 87 potential positions. Under Sub-Alternative C-3b, up to 84 WTGs would be installed within
the 87 potential positions. Under Sub-Alternative C-3c, 80 WTGs would be installed within the 87
potential positions.
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Under the initial development of Alternative C-3, 80 WTG positions were known to be feasible for
installation, and 7 additional WTG positions (WTG positions No. 77, 78, 107, 108, 136, 137, and 154)
were still undergoing geotechnical analysis. Following geotechnical and geophysical surveys conducted
in January 2023 and discussions with the CB-1 cable owner, WTG No. 154 was deemed feasible if
microsited to the west. WTG No. 207 and 125, also located in the path of the CB-1 cable, were still too
close to the cable and therefore were not considered for development or further analysis.

On June 30, 2023, SRW provided the final geotechnical feasibility in Appendix G-3 Foundation Feasibility
Assessment (Public Facing Version; @rsted Offshore North America 2023b). WTG positions No. 77, 107,
and 137 were determined to be infeasible primarily due to presence of thick layers of glauconitic sands
and in one case dense sands below the glauconite layer. Under Alternatives C-3b and C-3¢c, some WTG
positions still could be removed from Priority Area 1 even though only 84 positions are technically
feasible. The impact analysis that informed WTG layouts for Alternatives C-3b and C-3c is provided in
Section 3.7.8 (Benthic Resources).

Table 2.1-6. Alternative C Feasible WTG Positions and MW Capacity Based on Glauconite
Sands Feasibility Issues

Alternative C Proposed Feasible Positions for Resulting Project Capacity
Sub-Alternative WTGs WTGs (11 MW WTG)
C-2a 94 63 693
C-2b 94 63 693
C-2c 94 63 693
C-2d 94 63 693
C-3a 87 84 957
C-3b 84 84 924
C-3c 80 84 880
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Figure 2.1-9. Alternative C-3 Potential Layout Due to Glauconite Sands

2.1.3.3.1 C-3a: Up to 87 WTGs in 87 potential positions

Under Alternative C-3a, the construction, O&M, and conceptual decommissioning of the SRWF within
the Lease Area and associated export cables would occur within the range of design parameters outlined
in the COP, subject to applicable mitigation measures. However, BOEM would only approve 87 11-MW
WTGs in the 87 potential positions’>. The lower eastern portion of the Lease Area would not be
developed due to presence of glauconite sands which may result in pile refusal. This alternative
considers development of the northeastern portion of the Lease Area and WTG No. 154, which are not
considered in the Proposed Action. Appendix G-3 Foundation Feasibility Assessment (Public Facing
Version; @rsted Offshore North America 2023b) dated June 30, 2023, suggested that all 87 WTG
positions might not be installable due to glauconite feasibility issues. BOEM later confirmed WTG
Positions 77, 107, and 137 were considered infeasible based on the Foundation Feasibility Assessment,

15 Based on Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, only 84 WTGs out of the 87 WTG analyzed
are feasible for development. WTG positions No. 77, 107, and 137 were determined to be infeasible due to presence of
glauconitic sands (Public Facing Version; @rsted Offshore North America 2023b).




leaving only 84 feasible positions available for this alternative (Figure 2.1-10). As originally developed,
the analysis in the EIS for Alternative C-3a is presented as installation of 87 WTGs.
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Figure 2.1-10. Alternative C-3a WTG Layout with Priority Areas

2.1.3.3.2 (C-3b: Up to 84 WTGs in 87 potential positions: Reduced Layout from Priority Areas
by exclusion of 3 WTGs (Preferred Alternative)

Under Alternative C-3b, the construction, O&M, and conceptual decommissioning of the SRWF within
the Lease Area and associated export cables would occur within the range of design parameters outlined
in the COP, subject to applicable mitigation measures. However, BOEM would only approve up to 84
WTGs in the 87 potential positions'®. The lower eastern portion of the Lease Area would not be
developed due to presence of glauconite sands which may result in pile refusal. This alternative
considers development of the northeastern portion of the Lease Area and WTG No. 154, which are not

16 Based on Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, only 84 WTGs out of the 87 WTGs analyzed
are feasible for development. WTG positions No. 77, 107, and 137 were determined to be infeasible due to presence of
glauconitic sands (Public Facing Version; @rsted Offshore North America 2023b).
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considered in the Proposed Action (Figure 2.1-11). The impact analysis that informed which WTGs could
be removed from development is described in Section 3.7.8 Benthic Resources. WTGs within NMFS
Priority Area 1 are ranked for removal after consideration of boulder density, complex habitat and
Atlantic cod data collected from 2018, 2019, 2021 and 2022.
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Figure 2.1-11.

2.1.3.3.3
exclusion of 7 WTGs

Alternative C-3b WTG Layout with Priority Areas

PN: 4493005.01

C-3c: 80 WTGs in 87 potential positions: Reduced Layout from Priority Areas by

Under Alternative C-3c, the construction, O&M, and conceptual decommissioning of the SRWF within
the Lease Area and associated export cables would occur within the range of design parameters outlined
in the COP, subject to applicable mitigation measures. However, BOEM would approve only 80 WTGs in
the 87 potential positions'’. The lower eastern portion of the Lease Area would not be developed due to

17 Based on Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, only 84 WTGs out of the 87 WTG analyzed
are feasible for development. WTG positions No. 77, 107, and 137 were determined to be infeasible due to presence of
glauconitic sands (Public Facing Version; @rsted Offshore North America 2023b).
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presence of glauconite sands which may result in pile refusal. This alternative considers development of
the northeastern portion of the Lease Area and WTG No. 154, which are not considered in the Proposed
Action (Figure 2.1-12). The impact analysis that informed which WTGs would be removed from
development is described in Section 3.7.8 Benthic Resources. WTGs within NMFS Priority Area 1 are
ranked for removal after consideration of boulder density, complex habitat and Atlantic cod data
collected from 2018, 2019, 2021 and 2022.
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Figure 2.1-12.

2.1.4 Preferred Alternative

Alternative C-3c Layout with Priority Areas

PN: 4493005.01

The CEQ NEPA regulations require the identification of a Preferred Alternative in the Final EIS. BOEM has
identified Alternative C-3b as the Preferred Alternative.
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2.2 Alternatives Considered but Not Analyzed in Detail

Under NEPA, a reasonable range of alternatives framed by the purpose and need must be developed for
analysis for any major federal action. The alternatives should be “reasonable,” which the Department of
the Interior has defined as those that are “technically and economically practical or feasible and meet
the purpose and need of the Proposed Action.”*® 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.’® 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 therefore not considered reasonable.

BOEM considered alternatives to the Proposed Action that were identified through coordination with
cooperating and participating agencies and through public comments 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, did not meet the screening criteria, or both (BOEM
2022). Alternatives C-1 and C-2 were also determined to be infeasible through the EIS process as data
was further collected and analyzed. However, BOEM determined that including all variants of
Alternative C in Section 2.1 provided important context regarding the development of the Preferred
Alternative C-3(b).

Table 2.2-1 lists the alternatives and the rationale for their dismissal. These alternatives are presented
below with a brief discussion of the reasons for their elimination as prescribed in CEQ regulations at
40 CFR 1502.14(a) and Department of the Interior regulations at 43 CFR 46.420(b)—(c).

18 43 CFR 46.420(b). The terms “practical” and “feasible” are not intended to be synonymous (73 Federal Register 61331,
October 15, 2008).

19 43 CFR 46.415(b).
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Table 2.2-1.

Alternative

Objective

Alternatives Considered but Not Analyzed in Detail

Rationale for Dismissal

Consider air cooling
or evaluation of
emergent
technologies to cool
the OCS-DC.

Reduce impacts to
marine resources

Air cooling is technically infeasible because of ambient air
temperatures at the Project location.

One technology suggested was the “EU-funded COOLWIND
Project”; this technology does not require seawater pumps, filters,
heat exchangers or expensive saltwater piping, nor chlorination of
seawater. Instead of pumping cold seawater to the transformer
platform, heated water from the converters is circulated and chilled
in a subsea mounted cooler with less environmental pollution, less
power consumption, and less emissions. However, this subsea
mounted cooler is technically infeasible as it is still an
experimental/emerging technology still under development and is
not proven at a commercial windfarm scale.

Alternative
foundation types to
monopiles including:
e Gravity
foundations
e Suction bucket
foundations
e 100% jackets or
tripods
e Floating
foundation as an
experimental
part of the
Project.

Reduce sound
impacts to marine
mammals from
impact pile driving;
Reduce impacts to
benthic resources
(floating only)

The COP, which BOEM has found to be technically sufficient,
thoroughly analyzes different design parameters and technologies
and includes rationale for what is proposed in the PDE and why the
parameters outside of the PDE were not considered further.
Specifically, during Project development, Sunrise Wind considered
multiple design alternatives for WTG foundations that were
ultimately not selected for inclusion in the PDE for the COP (see
COP Vol. 1 Section 2.2.2.3). Alternative foundations considered but
not carried forward included monopod suction caisson
foundations, suction bucket jacket foundations, gravity-based
turbines. These alternative foundation types are not technically
feasible because they are more difficult to site due to the
requirement for a large level areas with no boulders which are not
present in a sufficient quantity throughout the Lease Area; the
supply chain for these alternative foundations is not mature; and
these alternative foundations have not been used at a commercial-
scale for a project the size of the Sunrise Wind Project and are
therefore still an emerging technology. Notably, while these
alternative foundation types would eliminate the sounds
associated with impact pile driving, they would all have a larger
footprint on the seabed and consequently result in increased
impacts to benthic resources. In addition, floating foundations
were considered as an alternative to jacket foundations or pile
foundations in the Sunrise Wind COP. Floating platforms are a much
less proven technology than jacket foundations or pile foundations
for a commercial project at the scale of the Sunrise Wind Project.
Additionally, the water depth at the Sunrise Wind Project is not
deep enough to justify the additional costs to the developer for
floating technologies (it is cost prohibitive). Floating foundations
are dismissed as an alternative for the EIS because they are
technically and economically infeasible at this stage of technology
development, particularly for shallower waters suitable for fixed
bottom foundations. Finally, jacket foundations require a custom-
made jacket to match the seabed and water depth at the siting
location; thus, the logistics for construction and transportation of
jacket foundations were cost prohibitive for this project, therefore




Alternative

Rationale for Dismissal

Objective

the COP includes only the monopile foundation design for the
WTGs.

Sunrise Wind has eliminated the monopile foundation from further
consideration for the OCS-DC due to the topside size and weight,
water depth, and equipment sensitivity, which require a stiffness of
the support structure that can only be achieved by means of a
jacket foundation (a monopile foundation would be technically
infeasible).

Alternative to
consider onshore
substation locations
other than Holbrook.

Reduce
socioeconomic
impacts

According to the COP, the Long Island Power Authority Holbrook
Substation was specifically designated as the interconnection point
in the Offshore Wind Renewable Energy Certificate (OREC) that
Sunrise Wind Farm (SRWF) signed with New York State Energy
Research and Development Authority (NYSERDA) for the Sunrise
Wind Project. Thus, a change to the onshore substation would
constitute a potential breach of the agreement, which would be
economically infeasible and impracticable because the competitive
nature of the NYSERDA award process and the importance of the
award as the primary revenue generator for the Sunrise Wind
Project.

Alternative to
consider transit lanes
that are at least 4 nm
wide.

Reduce impacts to
navigation

The 1 by 1-nm grid is consistent with the findings in Massachusetts
(MA)/Rhode Island (RI) Port Access Study (MARIPAS) and maximizes
safety and navigation consistency. United States Coast Guard
(USCG) also asserted that 1 by 1-nm spacing provides ample
maneuvering space for typical fishing vessels expected in the
Project Area.

Additionally, the northeast leaseholders’ agreement was reached
to align Project layouts and avoid irregular transit corridors. Adding
transit corridors could erode Project economics and logistics and
potentially lead the Lessee to retract from the agreement, which it
committed to assuming that no additional transit lanes would be
required.

Alternative to
consider using AC
technology for OSSs
(vs high voltage direct
current [HVDC]).

Reduce impacts to
marine resources

This Proposed Alternative would require additional infrastructure in
comparison to the HVDC technology in the Proposed Action:

e Requires a second offshore export cable to be installed
spaced approximately 112.5 to 220.5 m apart, which would
double the seafloor disturbance and double the required
cable crossings from eight to sixteen.

e Requires a booster station, of a similar size as an 0SS, located
approximately midway between the 0OSSs and onshore
substation, to provide reactive compensation to stabilize the
voltage and minimize electrical loses along the export cables.
Use of HVDC does not require this additional booster station.

e Requires two OSSs (platforms) (instead of a single offshore
converter substation platform within Lease OCS-A 0487), and
the two OSSs would require a 9 mi (15 km) interlink cable to
be installed between them using the same installation and
burial methods as an export cable. Use of HVDC does not
require this additional cable.




Alternative

Objective

Rationale for Dismissal

Due to the length of the Project’s transmission system, a DC option
provides a more efficient electrical design that would reduce losses
— providing a more effective transmission system for the Project.
The DC system is also expected to result in greater overall grid
stability when compared to an AC system due to the way a DC
system is able to decouple any electrical disturbances present from
the onshore grid to the WTGs and vice versa. Therefore, an HVDC
system is more technically and economically feasible and practical,
and within the Applicant’s PDE, which eliminated high voltage
alternating current (HVAC) transmission due to environmental and
technical concerns.

Alternative to
consider a closed
loop cooling system
for the OCS-DC.

Reduce impacts to
marine resources

Closed loop systems, while technically feasible for some
applications, are not market ready with a proven historical use in
offshore applications. Use of prefabricated commercially available
chillers with 1 million gallons per day (mgd) nominal flow rate (not
designed for offshore use) were even considered. However,
application of these for offshore converter station (OCS-DC) design
would require eight units in parallel, with spacing requirements of
20’ x 20". This would result in less energy efficient OCS-DC, larger
and more robust OCS-DC topside and support structure, and
significant increases in capital expenditures and operational
expenditures. For these reasons, consideration of a closed loop
cooling system is not technically and economically feasible or
practical.

Alternative to
consider shared
export cables and/or
common cable
corridors that can
benefit multiple
Projects to reduce
Project impacts and
costs and increase
efficiency and
predictability.

Reduce impacts to
benthic and marine
resources

There are currently no shared or regional cable corridors in which
BOEM could require the Lessee to install its export cable. 30 CFR
585.200(b) states, “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 Right-of-Way grant (30 CFR 585.112)
when the use of the shared cable corridor is technically and
economically practical and feasible alternative for the 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 project. Therefore, BOEM cannot require Sunrise Wind to use a
non-existent shared cable corridor for this Project. Furthermore,
Sunrise Wind'’s export cables would connect to the power grid via
different onshore substations than any other projects that are
sufficiently mature in their permitting processes. Developing a
shared export cable corridor would not be technically or
economically practicable because the Sunrise Wind Project and
Empire Wind 1 and 2 projects have distinct interconnection points
to the electric power grid. At this time, BOEM considers this
alternative speculative and economically infeasible and impractical.




Alternative Objective Rationale for Dismissal

Use of a 14-MW WTG is outside the PDE, as supplied by Sunrise
Wind in their October 2021 COP. Sunrise Wind has executed a
contract with Siemens Gamesa as the supplier of the WTGs for the
SRWF. The foundation design is nearing completion to support steel
procurement in Q4 2022, and fabrication starts in Q1 2023. Sunrise
Wind provided business confidential documentation to BOEM that
sufficiently demonstrated that if Sunrise were to procure the 14-
MW WTG there would be a multiple year Project delay. Several
construction/installation contracts have also been executed or are
being negotiated. One key example of a contractual consequence
of a Project delay would be related to WTG installation. A project
delay would be extremely detrimental as Sunrise Wind would need
Alternative to _ to find a second WTG installation vessel setup to complete the
consider use of 14- R.educte impacts to scope—one that is not U.S.-built and resulting in a significant delay
MW WTGs. fisheries habitat to the Project’s Commercial Operation Date due to the lack of
availability of Jones Act compliant WTG installation vessels.

Additionally, system reliability changes caused by changing to a
14-MW WTG would have to be assessed by a New York
Independent System Operator (NYISO). Modifying wind turbine
type from 11-MW to 14-MW would require Sunrise Wind to submit
a modification request to NYISO to redo the System Reliability
Impact Studies and Class Year Facilities Studies, which would delay
the critical path Large Generator Interconnection Agreement
negotiations for Sunrise Wind.

Because this alternative is not operationally, technically, and
economically feasible and implementable, it was eliminated from
further consideration.

The location of the OCS-DC was selected specifically because of it is
centrally located to balance length of the export and collection
infrastructure and account for the electrical constraints on the
number of WTGs that can be connected to a single IAC. Moving the
OCS-DC to another location within the Lease Area would require a
full redesign of the OCS-DC topside and jacket foundation and
result in significant delays to the Project that are not compatible
with meeting the Project purpose and need. The designs of the
topside and jacket foundation are complete/nearing completion
Reduce impacts to and are based specifically on the current location. Fabrication of
fisheries habitat the topside, in coordination with BOEM and the CVA, started in Q1
2022; orders have been placed for the jacket foundation materials,
and fabrication would start in Q4 2022. Additionally, moving the
OCS-DC would result in full design of the electrical infrastructure
and potentially result in the need for longer and larger cross-
section export cables and/or array cables, with associated
increased installation footprint and associated seabed impacts.

Alternative to
consider relocation of
the offshore
converter station
(OCs-DC).

Because this alternative is not operationally, technically, or
economically feasible or implementable, it was eliminated from
further consideration.

Reduce impacts to The Long Island Power Authority (LIPA) Holbrook Substation was
land use, sensitive specifically designated as the interconnection point in the Offshore
environmental Wind Renewable Energy Certificate (OREC) that SRWF signed with

Alternative to
consider other
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Alternative

Objective

Rationale for Dismissal

onshore transmission
cable routes.

habitat, and cultural
resources

NYSERDA for the Sunrise Wind Project. Alternative routes to this
Substation from the landfall site at Smith Point County Park were
evaluated for the most suitable route during the COP phase.
Potential routes were considered based on publicly available
information and local stakeholder engagement. Factors considered
during the evaluation included route length, constructability (e.g.,
route length, number of roadway and railroad crossings, width of
corridor), adjacent land uses (e.g., developed parcels, number of
residences, public lands), and proximity to environmental and
cultural resources (e.g., streams, wetlands, floodplains, unique
habitats, cultural and historic properties).

During analysis, five routes were considered (COP Section 2.2.1 of
the COP) but there were several technical, commercial,
stakeholder, cultural, and environmental constraints with the
alternative routes. The Montauk Highway Route was eliminated
from consideration due to proximity to sensitive natural and
cultural resources, including the Yaphank Creek and the Wertheim
National Wildlife Refuge as well as proximity to residences and
higher traffic volumes. The Peconic Avenue Route was excluded
from further consideration based on the proximity to residences
and narrow road ROW. The Woodside Avenue Route was excluded
from further consideration based on constructability constraints
and length of route; proximity to stream and wetlands; and
proximity and quantity of residences in some areas. The Smith
Road Route was excluded from further consideration based on
proximity to residences; narrow ROW; potential utility conflicts;
ownership of underlying land under federal and private control;
and proximity to natural resources and historic and cultural
resources. The Long Island Expressway LIE Service Road was
designated as the most optimal route for the onshore transmission
cable route. This route was selected because of location primarily
within existing ROW; minimal presence of sensitive natural
resources; limited presence of potential cultural resources; and
limited residential impacts. These impacts are evaluated further in
Appendix P — USACE Summary Table of Alternatives Analysis.

BOEM and the operator did not identify onshore transmission cable
route alternatives during Project development that would further
reduce or avoid impacts to land use, sensitive environmental
habitat, and cultural resources. Changes to the proposed cable
route would likely result in substantial cost for the Applicant and
have not been determined as necessary based on stakeholder
feedback provided to date. No alternative cable route(s) have been
proposed that are meaningfully different from those already
evaluated, which also include supporting evidence of significantly
reducing impacts when compared to the Proposed Action.

Alternative to
consider other
offshore transmission
cable routes.

Reduce impacts to
benthic resources

Sunrise Wind conducted a desktop study between the Lease Area
and Long Island, NY to determine suitable offshore cable routes.
Sunrise Wind also evaluated recent Automatic Identification System
(AIS) and Vessel Monitoring System (VMS) data and navigational
features, including identifying high vessel density areas and existing
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Alternative

Objective

Rationale for Dismissal

routes where multiple vessels regularly utilize a similar passage and
assessed potential future scenarios of vessel traffic based on the
establishment of the Atlantic Coast Port Access Route Study
(ACPARS) tug and tow lanes. Based on that evaluation, analysis was
further refined based on mapped geology, shipwrecks, artificial
reefs, sand borrow pits, existing cables, and other mapped
resources. These impacts are evaluated further in Appendix P —
USACE Summary Table of Alternatives Analysis.

BOEM and the operator did not identify cable route alternatives
during Project development that would further reduce or avoid
benthic impacts (see Section 2.2.1.2 of the COP). Changes to the
proposed export cable would likely result in substantial cost for the
Applicant, could be counter to BOEM policy objectives of
responsible and orderly development of the OCS under the OCSLA,
and have not been determined as necessary based on stakeholder
feedback provided to date. In addition, a site-specific cable burial
risk assessment would be completed with additional approvals
conducted at the facility design report/facility installation report
stage prior to installation of any cables. No alternative cable
route(s) have been proposed that are meaningfully different from
those already evaluated, which also include supporting evidence of
significantly reducing impacts when compared to the Proposed
Action or that address impacts that could not be addressed in the
site-specific cable burial risk assessment.

Alternative to
consider co-locating a
portion of the export
cable on the Smith
Point Bridge (BIN 3-
30077-0) in the Town
of Brookhaven, New
York.

Minimizing impacts to
sensitive
environmental
resources in Great
South Bay, including
but not limited to,
complex benthic
habitats, saltmarshes,
submerged aquatic
vegetation (SAV), etc.

Co-locating the export cable on the replacement bridge was
deemed infeasible due to technical and logistical constraints. As
currently designed, the proposed bridge could not support the
additional space and load needed to accommodate a required
cable utility bay without modifying the spans and substructure
support beams nor would there be enough space to safely conduct
bridge inspections or maintenance activities in proximity to the
high-voltage cable. The cable would interfere with the bridge
abutments and backwalls, likely requiring modifications to the
proposed vehicle entrances and exits. Additionally, logistical
constraints proved too great to overcome given that, as currently
designed, the bridge would not be completed until 2026, more
than two years after the cable is installed. Finally, bridge design
revisions to accommodate a suitable utility bay would substantially
delay construction of the new bridge beyond the desired operation
timeline of the existing bridge.

Five alternative landfall sites were considered but dismissed from further analysis in the Final EIS: the
Village of Quogue Beach, Coopers Beach, Rogers Beach, Bellport Bay, and Bluepoint Marina

(Figure 2.2-1). Additionally, two landfall routes at the Smith Point County Park were dismissed from
further consideration. Bellport Bay and Bluepoint Marina were excluded from further consideration
because access to these sites would require crossing of Fire Island through the Otis Pike Fire Island High
Dunes Wilderness Area. Legislation prohibit the placement of utility lines within the federally designated




wilderness area. Rationale for dismissal for each site is discussed in Table 2.2-2 and further discussion for

Coopers Beach, Rogers Beach, and Quogue Beach is below.
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Table 2.2-2.

Location

Excluded Smith
Point County
Park Landfall

HDD B

Alternative Landfall Sites Considered but Not Analyzed in Detail

Logistics
Landfall HDD route excluded
due to onshore crossing of
existing telecommunications
cable. SRW prefers to cross the
existing telecommunications
cable with the HDD drill path.

Assessment Criteria

Similar costs to the preferred
landfall HDD route.

Impacts to Aquatic
Environment
Similar impacts as
preferred Landfall HDD.

Impacts to USACE Civil
Works Projects
Similar proximity to Fire
Island Inlet to Montauk
Point (FIMP) Project as
preferred Landfall HDD.

Impacts to
Special Aquatic
Sites
Similar impacts as
preferred Landfall

HDD.

Excluded Smith
Point County
Park Landfall

HDD C

Landfall HDD route excluded
due to offshore crossing of
existing telecommunications
cable.

Would have required additional
logistics, secondary cable
protection, and a longer route
to cross the existing
telecommunications cable,
which would have cost more
than the preferred Landfall
HDD route. The additional
cable protection at the location
of the cable crossing would
have also required a more
costly solution due to the
shallow water and high energy
at the location.

The additional length of
export cable and
additional cable
protection measures
would have resulted in
increased impacts to the
aquatic environment.

Similar proximity to FIMP
Project as preferred
Landfall HDD.

Similar impacts as
preferred Landfall
HDD.
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Impacts to Aquatic

Impacts to USACE Civil

Impacts to
Special Aquatic

Location

Village of
Quogue Beach

Logistics
Site excluded from further
consideration based on limited
space available for temporary
work areas, the presence of
floodplain and significant
coastal and fish wildlife habitat,
and the fact that the onshore
portion of the cable would be
longer than the Preferred
Alternative. Quogue Beach
would have approximately 30
mi (48 km) of onshore cable
route to the Holbrook Station
which is approximately 76%
longer than the preferred route
between Smith Point County
Park and the Holbrook Station.

This landfall option would
result in a longer onshore
transmission cable route when
compared to the Preferred
Alternative; therefore, would
result in higher overall costs.
Given the cable is 76% longer
than the route associated with
the proposed landfall from
Smith Point County Park, the
costs would also be
approximately 76% higher. It is
unknown if a barge would be
required at this site.

Environment
Site excluded due to the
fact this route would
result in greater
terrestrial disturbance
due to the increased
length of the
transmission route
and/or potential
conflicts with existing
aquatic resources and
anthropogenic uses . It is
unknown if a barge
would be required at
this site.

Works Projects
The proposed landfall at
Quogue Beach would
potentially impact civil
works beach
renourishment projects
such as FIMP Project.
There are designated
sand borrow areas
spanning the length of
approximately 4.7 mi (7.5
km), located 0.6 mi (1 km)
offshore of the Quogue
Beach, in order to access
the potential landfall
location cable routes
would need to either
traverse the borrow
areas, which would not
be permitted, or run
parallel to shore for a
significant length (1 to 1.5
mi [1.5 to 2.5 km]) in the
nearshore area.
Installation of a cable
parallel to the shoreline in
the nearshore, shallow,
high-energy area would
be extremely difficult and
would have an increased
likelihood of exposure

Sites
Similar impacts as
preferred Landfall
HDD. Route would
potentially have
higher impacts to
floodplains and
have significant
coastal fish and
wildlife habitat
impacts in
comparison to the
preferred route.
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Location

Logistics

Impacts to Aquatic
Environment

Impacts to USACE Civil
Works Projects

Impacts to
Special Aquatic
Sites

Coopers Beach

Site excluded from further
consideration based on limited
space available for temporary
work areas, extended
requirements for discretionary
real estate approvals, and the
fact that the onshore portion
of the transmission cable
would be longer than the
Preferred Alternative.
Holbrook. Coopers Beach
would have approximately 38
mi (61 km) of onshore cable
route to the Holbrook Station,
which is approximately 124%
longer than the preferred route
between Smith Point County
Park and the Holbrook Station.

This landfall option would
result in a longer onshore
transmission cable route when
compared to the Preferred
Alternative; therefore, would
result in higher overall costs.
Given the cable is 124% longer
than the route associated with
the proposed landfall from
Smith Point County Park, the
costs would also be
approximately 76% higher. No
barge would be required at this
site.

Site excluded due to the
fact this route would
result in greater
terrestrial disturbance
due to the increased
length of the
transmission route
and/or potential
conflicts with existing
aquatic resources and
anthropogenic uses. No
barge would be required
at this site.

The proposed landfall at
Coopers Beach would
potentially impact civil
works beach
renourishment projects
such as FIMP Project.
There are designated
sand borrow areas
spanning the length of
approximately 3.9 mi (6.3
km), located 0.5 mi (0.8
km) offshore of the
Coopers Beach, in order
to access the potential
landfall location cable
routes would need to
either traverse the
borrow areas, which
would not be permitted,
or run parallel to shore
for a significant length (1
to 1.5 mi [1.5 to 2.5 km)])
in the nearshore area.
Installation of a cable
parallel to the shoreline In
the nearshore, shallow,
high-energy area would
be extremely difficult and
would have an increased
likelihood of exposure
over the life of the
project.

Similar impacts as
preferred Landfall
HDD. In the
offshore vicinity of
Cooper’s Beach
there are
constraints that
limit potential
cable placement
including mapped
shipwrecks and a
scuba-diving area.
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Impacts to Aquatic

Impacts to USACE Civil

Impacts to
Special Aquatic

Location

Rogers Beach

Logistics
Site excluded from further
consideration based on limited
space available for temporary
work areas, close proximity to
recreational areas, and the fact
that the onshore portion of the
transmission cable would be
longer than the Preferred
Alternative. Rogers Beach
would have approximately 25
mi (40 km) of onshore cable
route to the Holbrook Station,
which is approximately 47%
longer than the preferred route
between Smith Point County
Park and the Holbrook Station.

This landfall option would
result in a longer onshore
transmission cable route when
compared to the Preferred
Alternative; therefore, would
result in higher overall costs.
Given the cable is 47% longer
than the route associated with
the proposed landfall from
Smith Point County Park, the
costs would also be
approximately 76% higher. It is
unknown if a barge would be
required at this site.

Environment
Site excluded due to the
fact this route would
result in greater
terrestrial disturbance
due to the increased
length of the
transmission route
and/or potential
conflicts with existing
aquatic resources and
anthropogenic uses. It is
unknown if a barge
would be required at
this site.

Works Projects
The proposed landfall at
Rogers Beach would
potentially impact civil
works beach
renourishment projects
such as FIMP Project.
There are designated
sand borrow areas
spanning the length of
approximately 4.7 mi (7.5
km), located 0.6 mi (1 km)
offshore of the Rogers
Beach, in order to access
the potential landfall
location cable routes
would need to either
traverse the borrow
areas, which would not
be permitted, or run
parallel to shore for a
significant length (1 to 1.5
mi [1.5 to 2.5 km]) in the
nearshore area.
Installation of a cable
parallel to the shoreline in
the nearshore, shallow,
high-energy area would
be extremely difficult and
would have an increased
likelihood of exposure
over the life of the
project.

Sites
Similar impacts as
preferred Landfall
HDD.
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Impacts to Aquatic

Impacts to USACE Civil

Impacts to
Special Aquatic

Location

Bellport Bay

Logistics
Site excluded from further
consideration because access
to this site would require
crossing of Fire Island through
the Otis Pike Fire Island High
Dunes Wilderness Area.
Legislation prohibit the
placement of utility lines here
(or within any federally
designated wilderness area).
Additionally, this site was
excluded due to private
ownership and limited space
available for temporary work
areas as well as federal
navigation channels.
Stakeholder and regulatory
communication also identified
that selecting this area as a
landfall site could negatively
impact recreational and
commercial fishing within
Great South Bay.

Due to federal law and policy
prohibiting NPS from granting
permission for installation of a
marine utility cable at any
location within the Otis Pike
Fire Island High Dune
Wilderness Area, this landing
was deemed infeasible;
therefore, costs for this
alternative landing were not
evaluated.

Environment
Site excluded due to the
fact this route would
result in greater seabed
disturbance due to the
increased length of the
export cable in NYS
waters and the OCS and
due to conflicts with
existing anthropogenic
constraints and uses
including several
additional existing cable
crossings and
recreational boating
activity in Great South
Bay. Crossing of the
Great South Bay would
likely exceed feasible
HDD length and would
require trenching, and
crossing of the barrier
island in NPS lands.

Works Projects
The proposed landfall at
Bellport Bay would likely
require trenching across
the ICW, and would also
potentially impact civil
works beach
renourishment projects
such as FIMP Project.

Sites
Similar impacts as
preferred Landfall
HDD. Site proximal
to federally
designated
wilderness area
and in Great South
Bay East where
there is increased
concentration of
submerged aquatic
vegetation in the
SE portion of the
bay.
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Location

Logistics

Impacts to Aquatic
Environment

Impacts to USACE Civil

Works Projects

Impacts to
Special Aquatic
Sites

Bluepoint
Marina/Corey
Beach

Site excluded from further
consideration because access
to this site would require
crossing of Fire Island through
the Otis Pike Fire Island High
Dunes Wilderness Area.
Legislation prohibit the
placement of utility lines here
(or within any federally
designated wilderness area).
Additionally, this site was
excluded due to limited space
available for temporary work
areas, as well as proximity to
federal navigation channels.
Stakeholder and regulatory
communication also identified
that selecting this area as a
landfall site could negatively
impact recreational and
commercial fishing within
Great South Bay.

Due to federal law and policy
prohibiting NPS from granting
permission for installation of a
marine utility cable at any
location within the Otis Pike
Fire Island High Dune
Wilderness Area, this landing
was deemed infeasible;
therefore, costs for this
alternative landing were not
evaluated.

Site excluded due to the
fact this route would
result in greater seabed
disturbance due to the
increased length of the
export cable in NYS
waters and the OCS due
to conflicts with existing
anthropogenic
constraints and uses
including several
additional existing cable
crossings and
commercial recreational
boating activity in Great
South Bay. Crossing of
the Great South Bay
would likely exceed
feasible HDD length and
would require trenching,
and crossing of the
barrier island in NPS
lands.

The proposed landfall at
Bluepoint Marina/Corey
Beach would likely
require trenching across
the ICW, and would also
potentially impact civil
works beach
renourishment projects
such as FIMP Project.

Similar impacts as
preferred Landfall
HDD. Site in close
proximity to
federally
designated
wilderness area
and mapped
submerged aquatic
vegetation.
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The entry location for Alternative Landfall HDD B would be located adjacent to the proposed Landfall
HDD entry location (approximately 495 ft [151 m] landward of the FIMP Project), and the exit location
and depth for Alternative Landfall HDD B would be the same as the proposed Landfall HDD
(approximately 2,525 ft [770 m] seaward from the FIMP Project and approximately 60 ft [18 m] below
the 0’ datum).

The entry location for Landfall HDD C would be located just west of the proposed Landfall HDD entry
location (approximately 541 ft [165 m] landward of the FIMP Project), and the exit location for
Alternative Landfall HDD C would be just west of the proposed Landfall HDD (approximately 1,699 ft
[518 m] seaward from the FIMP Project). The depth of Landfall HDD C would also likely be approximately
60 ft (18 m) below the 0’ datum. The Landfall HDD B and C routes were ultimately excluded due to
onshore crossing of the existing telecommunication cable.

The Village of Quogue Beach, Coopers Beach, and Rogers Beach landfall locations are also located in
parking lots, and thus entry locations for those HDDs would likely be 272-374 ft (83-114 m) landward
from the FIMP Project. HDD exit locations, while not specifically designed, would also likely be 3,280-
4,921 ft (1,000-1,500 m) seaward from the FIMP Project, but would be restricted by the location of sand
borrow areas. Detailed geophysical and geotechnical surveys or route engineering have not been
conducted at other potential landfall locations, and thus precise length, locations and depths cannot be
determined. Without detailed geophysical and geotechnical surveys and further engineering design, it
also cannot be concluded that a single HDD would be able to be used. Up to three drills may need to
occur at other potential landfall locations (i.e., one for each of the conduits and a spare, as was originally
proposed for the Landfall HDD).

The Village of Quogue Beach would require use of the Quogue Bridge to transport HDD equipment to
the barrier island. Based on a review of information from Suffolk County, Quogue Bridge has a posted
load weight limit of 20 tons, and thus some equipment would not be able to cross the bridge. However,
the barrier island in this area is also accessible by the Beach Lane Bridge and the West Bay Bridge, both
located in the Town of Westhampton Beach, neither of which currently has a posted weight limit. A
potential landfall at Rogers Beach would also require the use of Beach Lane Bridge or the West Bay
Bridge. Discussions with relevant authorities would be required to confirm transport of oversize or
overweight loads, but it is assumed that neither location would likely require the use of a barge system.
Coopers Beach is not located on a barrier island, and thus would also not require the use of a barge
system.

Assuming each of the alternative landfalls would utilize an HDD similar to that proposed at Smith Point
County Park, each would drill beneath the FIMP Project boundary. It does not appear that sand
placement is proposed at Coopers Beach, Rogers Beach, or Quogue Beach under the current proposed
FIMP Project contracts.

As shown in Figure 2.2-2, there are designated sand borrow areas spanning a length of approximately 4.7
mi (7.5 km), located approximately 0.6 mi (1 km) offshore of the Village of Quogue Beach and Rogers
Beach. Similarly, there is a sand borrow area spanning a length of approximately 4 mi (6.3 km) located
approximately 0.5 mi (0.8 km) offshore of Coopers Beach. The borrow areas extend approximately 1.6 mi
(2.5 km) west of Rogers Beach and approximately 1 mi (1.5 km) east of the Village of Quogue Beach, and
approximately 1 mi (1.5 km) east of Coopers Beach. In order to access the potential landfall locations
(i.e., the existing parking areas), cable routes would need to either traverse the borrow areas or run
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parallel for shore for a significant length (1 to 1.6 mi [1.5 to 2.5 km]) in the nearshore area. The USACE
does not typically authorize crossing of borrow areas, and installation of a cable parallel to the shoreline
in the nearshore, shallow, high-energy area would be extremely difficult and would have an increased
likelihood of exposure over the life of the Project. Thus, these landfalls were eliminated from further
consideration.

Quogue Beach Coopers Beach Rogers Beach

Figure 2.2-2. Sand Borrow Areas located near Quogue Beach, Coopers Beach, and Rogers
Beach




2.3 Non-routine Activities and Low-probability Events

Non-routine activities and low-probability events associated with the Project could occur during
construction and installation, O&M, or conceptual decommissioning. Although these activities or events
are impossible to predict with certainty, examples of such activities and events and potential for Project
impacts are briefly summarized below.

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

e Collisions and allisions: These activities could result in spills (described below) or injuries or
fatalities to humans or wildlife (addressed in Chapter 3). Collisions and allisions may be
minimized through USCG’s requirement for lighting on vessels, temporary safety zones
anticipated to be implemented by Sunrise Wind during construction, the implementation of
NOAA vessel strike guidance, proposed spacing between WTGs and other facility components,
and inclusion of Project components on nautical charts.

e Cable displacement or damage by vessel anchors or fishing gear: This could result in safety
concerns and economic damages to vessel operators. However, such incidents would be
minimized by inclusion of Project components on nautical charts and the cable burial or other
protection measures.

e Chemical spills or releases: For offshore activities, these would include inadvertent releases
from refueling vessels, spills from routine maintenance activities, and any more significant spills
as a result of a catastrophic event. Sunrise Wind would comply with USCG and BSEE regulations
relating to prevention and control of oil spills. Onshore, releases could occur from construction
equipment or HDD activities. Sunrise Wind would prepare a Construction Spill Prevention,
Control, and Countermeasure Plan in accordance with applicable requirements, and would
outline spill prevention plans and measures to take to contain and clean up spills that may
occur.

e Severe weather (e.g., hurricanes) and natural events: The design parameters for the WTGs are
sufficient based upon historical data, site-specific measurements, and engineering design
practices. There have been three Category 3 hurricanes (tropical cyclones) in the historical
record in the area, and no Category 4 or 5 hurricanes. The Sunrise Wind Project would be
designed in accordance with the IEC 61400-1 and 61400-3 standards. These standards require
designs to withstand forces based on site-specific conditions for a 50-year return interval (2
percent chance occurrence in a single year) for the WTGs, which corresponds to a Category 3
hurricane in this area. This means that the WTGs are designed not merely for average conditions
but for the higher end event that is reasonably likely to occur. The newly revised IEC standard
now also recommends a robustness load case for extreme metocean conditions, where the WTG
support structures are checked for a 500-year event (0.2 percent chance occurrence in a single
year), which corresponds to wind gusts at the strength of a Category 5 hurricane, to ensure that
the appropriate level of safety is maintained in case of a less likely event. The Project would be
constructed using a CVA to ensure that all design specifications are met. It is possible that
severe weather could cause blades to fail, but because of the construction design, it is highly
unlikely that the towers would topple. However, severe flooding or coastal erosion could require
repairs during construction and installation activities of onshore project components. Although
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highly unlikely, structural failure of a WTG (i.e., loss of a blade or tower collapse) would result in
short-term hazards to navigation for all vessels.

e Terrorist attacks: Impacts from terrorist attacks could greatly vary in magnitude and extent and,
therefore, their analysis would be highly speculative. BOEM also considers terrorist attacks
unlikely and therefore does not analyze them further in the EIS.
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2.4 Summary and Comparison of Impacts by Alternative

Table 2.4-1 summarizes and compares the impacts from Chapter 3 by environmental resource and
alternative. Where directionality (e.g., adverse or beneficial) is not specifically noted, the reader should
assume the impact is adverse.
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Table 2.4-1.

Resource

Summary of Impacts on Resources from Proposed Action and Alternatives

No Action

Proposed Action

Alternative C-1

Alternative C-2

Alternative C-3

Preferred Alternative

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 from air
emissions, climate change, and
accidental releases. Minor to
moderate beneficial indirect impact
from reduced emissions from fossil-
fueled energy sources and associated
health benefits.

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 cumulative impacts
due to emissions of criteria pollutants,
volatile organic compounds (VOCs),
hazardous air pollutants (HAPs), and
greenhouse gases (GHGs) from the
continued use of fossil fuel electricity
generation. Planned offshore wind
activities would have an indirect minor
to moderate beneficial impact on air
quality after the offshore wind
projects are operational.

Proposed Action:

The Proposed Action would have a short-
term minor to moderate adverse effect
from air emissions, climate change, and
accidental releases. While there would be
emissions of GHGs and criteria pollutants
during the construction, O&M, and
decommissioning phases, these emissions
would be less than the total avoided
emissions possible from the proposed
Project and would provide minor to
moderate beneficial impacts.

Cumulative Impacts of the Proposed Action:
The potential emissions from onshore and
offshore activities during the construction
and installation, O&M, and
decommissioning phases would have a
minor to moderate adverse cumulative
impact on air quality but would be short-
term and dispersed throughout the
construction, O&M, or decommissioning
phases. BOEM anticipates that overall
emissions from fossil fuel power generation
would decrease and would contribute to a
minor to moderate beneficial indirect
impact on air quality through avoided
emissions and health benefits.

Alternative C-1:

Alternative C-1 would have a minor to
moderate adverse effect from air
emissions, climate change, and
accidental releases.

Minor to moderate beneficial indirect
impact from reduced emissions from
fossil-fueled energy sources and
associated health benefits.

Cumulative Impacts of Alternative C-1:
The potential emissions from onshore
and offshore activities during the
construction and installation, O&M,
and decommissioning phases would
have a minor to moderate adverse
cumulative impact on air quality but
would be short-term and dispersed
throughout the construction, O&M, or
decommissioning phases. Ongoing and
planned activities, including Alternative
C-1, would have a minor to moderate
beneficial impact on air quality
because of reduced emissions from
fossil-fuel powered electricity
generation sources and the associated
health benefits.

Alternative C-2:

Alternative C-2 would have a minor to
moderate adverse effect from air
emissions, climate change, and
accidental releases.

Minor to moderate beneficial indirect
impact from reduced emissions from
fossil-fueled energy sources and
associated health benefits.

Cumulative Impacts of Alternative C-2:
The potential emissions from onshore
and offshore activities during the
construction and installation, O&M,
and decommissioning phases would
have a minor to moderate adverse
cumulative impact on air quality but
would be short-term and dispersed
throughout the construction, O&M, or
decommissioning phases. Ongoing and
planned wind projects, including
Alternative C-2, would have a minor to
moderate beneficial impact on air
quality because of reduced emissions
from fossil-fuel powered electricity
generation sources and the associated
health benefits.

Alternative C-3:

Alternative C-3 would have a minor to
moderate adverse effect from air
emissions, climate change, and
accidental releases. Impacts on air
quality from offshore construction,
0O&M, and decommissioning would be
slightly less than the Proposed Action,
Alternative C-1, and Alternative C-2
because less construction, O&M, and
decommissioning emissions would
occur because less WTGs would be
installed.

Minor to moderate beneficial indirect
impact from reduced emissions from
fossil-fueled energy sources and
associated health benefits.

Cumulative Impacts of Alternative C-3:
The potential emissions from onshore
and offshore activities during the
construction and installation, O&M,
and decommissioning phases would
have a minor to moderate adverse
cumulative impact on air quality but
would be short-term and dispersed
throughout the construction, O&M, or
decommissioning phases. Ongoing and
planned wind projects, including
Alternative C-3, would have a minor to
moderate beneficial impact on air
quality because of reduced emissions
from fossil-fuel powered electricity
generation sources and the associated
health benefits.

Preferred Alternative:

The Preferred Alternative has been
identified as Alternative C-3b, and
would have a minor to moderate
adverse impact on air quality. These
impacts would be slightly less under
Alternative C-3 compared to the
impacts described for the Proposed
Action, Alternative C-1, and Alternative
C-2 because less construction, O&M,
and decommissioning emissions would
occur due to fewer WTGs. The
Preferred Alternative, C-3b, further
reduces impact by having 10 fewer
WTGs than the Proposed Action, or
Alternatives C-1 and C-2 resulting in an
11 percent reduction in construction,
and O&M emissions in comparison.
Minor to moderate beneficial indirect
impact from reduced emissions from
fossil-fueled energy sources and
associated health benefits.

Cumulative Impacts of Alternative
C-3b:

The potential emissions from onshore
and offshore activities during the
construction and installation, O&M,
and decommissioning phases would
have a minor to moderate adverse
cumulative impact on air quality but
would be short-term and dispersed
throughout the construction, O&M, or
decommissioning phases. Ongoing and
planned wind projects, including
Alternative C-3, would have a minor to
moderate beneficial impact on air
quality because of reduced emissions
from fossil-fuel powered electricity
generation sources and the associated
health benefits.




No Action

Proposed Action

Alternative C-1

Alternative C-2

Alternative C-3

Preferred Alternative

Water Quality

No Action Alternative:

The No Action Alternative would result
in overall minor adverse impacts on
water quality through sediment
suspension and deposition, anchoring,
new cable emplacement, accidental
releases or discharges, port utilization,
presence of structures, or
land/seafloor disturbance.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the potential

cumulative impacts on water quality
from the Proposed Action would be

minor.

Proposed Action:

Impacts on water quality from the
Proposed Action would be minor adverse.
The risk of an accidental discharge or
release of chemicals, oils, fuel, lubricants,
trash, or debris is low during all phases of
the Proposed Action, in the event a release
was to occur, the impact on water quality
would be minor or moderate depending on
the volume of the spill and the type of
material spilled. Impacts from port
utilization or the presence of structures
would be negligible or minor. Sediment
suspension, deposition, and increased
turbidity would have a minor impact during
anchoring, cable emplacement and
maintenance, and seafloor/land
disturbance; sediment plumes would be
localized and short-term.

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the potential
cumulative impacts on water quality from
the Proposed Action would be minor
adverse.

Alternative C-1:

Impacts on water quality from onshore
and offshore construction, O&M, and
decommissioning would be similar to
the Proposed Action. Alternative C-1
would have a minor adverse impact on
water quality.

Cumulative Impacts of Alternative C-1:
BOEM anticipates that the cumulative
impacts of Alternative C-1 would be
minor adverse on water quality.

Alternative C-2:

Impacts on water quality from
construction, O&M, and
decommissioning of the WTGs would
be similar to the Proposed Action
because the same number of WTGs
would be installed. Alternative C-2
would have a minor adverse impact on
water quality.

Cumulative Impacts of Alternative C-2:
BOEM anticipates that the cumulative
impacts of Alternative C-2 would be
minor adverse on water quality.

Alternative C-3:

Impacts on water quality from onshore
construction, O&M, and
decommissioning would be the same
as the Proposed Action. Impacts on
water quality from offshore activities
would be slightly less than the
Proposed Action because of the
smaller number of WTGs and shorter
length of cable. Alternative C-3 would
have a minor adverse impact on water
quality.

Cumulative Impacts of Alternative C-3:
BOEM anticipates that the cumulative
impacts of Alternative C-3 would be
minor adverse on water quality.

Preferred Alternative:

Under Alternative C-3b, impacts on
water quality from onshore
construction, O&M, and
decommissioning would be the same
as those described for the Proposed
Action. Impacts on water quality from
offshore activities would be slightly less
under Alternative C-3b compared to
the impacts described for the Proposed
Action, Alternative C-1, and Alternative
C-2 because of fewer WTGs and shorter
length of cable. Alternative C-3b would
have a minor adverse impact on water
quality.

Cumulative Impacts of Alternative C-
3b:

BOEM anticipates that the cumulative
impacts of Alternative C-3b would be
minor adverse on water quality.

Bats

No Action Alternative:

BOEM anticipates that the overall
impacts associated Alternative A, the
No Action Alternative, when combined
with all other ongoing activities
(including ongoing offshore wind
projects) in the geographic analysis
area (GAA) would result in overall
minor adverse.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the overall
impacts associated Alternative A, the
No Action Alternative, when combined
with all ongoing and planned activities
(including offshore wind) in the GAA
would result in minor adverse
cumulative impacts.

Proposed Action:

BOEM anticipates the impacts resulting
from the Proposed Action alone would
range from negligible to minor adverse
impacts. Therefore, BOEM expects the
overall impact on bats from the Proposed
Action to be minor adverse, as the overall
effect would be measurable but the
impacts to individuals and their habitats
would not lead to population-level effects.

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the overall impacts
associated with the Proposed Action when
combined with past, present, and
reasonably foreseeable activities would
result in minor adverse cumulative impacts
to bats. Even though the overall effect
would be detectable and measurable, the
impacts to individuals and their habitats
would not lead to population-level effects.

Alternative C-1:

Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
bat compared to the Proposed Action.
BOEM expects the overall impact on
bats to be minor adverse, as the overall
effect would be measurable but the
impacts to individuals and their
habitats would not lead to population-
level effects.

Cumulative Impacts of Alternative C-1:
Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
bat compared to the Proposed Action.
The conclusions for cumulative impacts
of Alternative C-2 are the same as
described under the Proposed Action.
BOEM expects the cumulative impact
on bats to be minor adverse, as the
effect would be measurable but the
impacts to individuals and their
habitats would not lead to population-
level effects.

Alternative C-2:

Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
bats. BOEM expects the overall impact
on bats to be minor adverse, as the
overall effect would be measurable but
the impacts to individuals and their
habitats would not lead to population-
level effects.

Cumulative Impacts of Alternative C-2:
Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
bats. The conclusions for cumulative
impacts of Alternative C-2 are the same
as described under the Proposed
Action. BOEM expects the cumulative
impact on bats to be minor adverse, as
the effect would be measurable but
the impacts to individuals and their
habitats would not lead to population-
level effects.

Alternative C-3:

Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
bats. BOEM expects the overall impact
on bats to be minor adverse, as the
overall effect would be measurable but
the impacts to individuals and their
habitats would not lead to population-
level effects.

Cumulative Impacts of Alternative C-3:
Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
bats. The conclusions for cumulative
impacts of Alternative C-3 are the same
as the Proposed Action. BOEM expects
the cumulative impact on bats to be
minor adverse, as the effect would be
measurable but the impacts to
individuals and their habitats would
not lead to population-level effects.

Preferred Alternative (C-3b):

Although Alternative C-3b would
reduce the number of WTGs, the
presence of WTGs could still increase
the potential for collision, albeit at
lower levels than the Proposed Action.
The reduction in effects from impacts
would not result in different impact
level determinations. BOEM expects
the overall impacts of these
alternatives to bats would be similar to
the Proposed Action: minor adverse.

Cumulative Impacts:

The overall impacts of Alternative C-3b
when combined with past, present,
and reasonably foreseeable activities
would result in the same cumulative
impacts as under the Proposed Action:
minor adverse.
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No Action

Proposed Action

Alternative C-1

Alternative C-2

Alternative C-3

Preferred Alternative

Benthic
Resources

No Action Alternative:

BOEM anticipates that the overall
impacts associated with ongoing
activities, including permitted offshore
wind projects, and environmental
trends in the GAA would result in
moderate adverse impacts and could
potentially include minor beneficial
impacts on benthic resources due to
the artificial reef effect (habitat
conversion)

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that future offshore
wind activities in the GAA combined
with ongoing activities, reasonably
foreseeable environmental trends, and
reasonably foreseeable activities other
than offshore wind would result in
moderate adverse cumulative impacts
and could potentially include
moderate beneficial cumulative
impacts on benthic resources due to
the artificial reef effect (habitat
conversion).

Proposed Action:

BOEM anticipates the impacts resulting
from the Proposed Action alone would
range from negligible to moderate.
Therefore, BOEM expects the overall
impact on benthic resources from the
Proposed Action and ongoing activities to
be moderate, as the overall effect would
be notable, but the resource would be
expected to recover completely without
remedial or mitigating action. Additionally,
minor beneficial impacts may result due to
the artificial reef effect (habitat conversion
to hard bottom).

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the overall impacts
associated with the Proposed Action and
future offshore wind activities in the GAA
combined with ongoing activities,
reasonably foreseeable environmental
trends, and reasonably foreseeable
activities would result in moderate adverse
cumulative impacts and could potentially
include moderate beneficial cumulative
impacts on benthic resources due to the
artificial reef effect (habitat conversion).

Alternative C-1:

Impacts to benthic resources would be
slightly reduced as a result of the
relocation of the 8 WTGs. BOEM
expects the overall impact on benthic
resources to be similar to the Proposed
Action, moderate adverse and minor
beneficial.

Cumulative Impacts of Alternative C-1:
BOEM anticipates that Alternative C-1
and future offshore wind activities in
the GAA combined with ongoing
activities, reasonably foreseeable
environmental trends, and reasonably
foreseeable activities would result in
moderate adverse cumulative impacts
and could potentially include moderate
beneficial cumulative impacts on
benthic resources due to the artificial
reef effect (habitat conversion).

Alternative C-2:

Impacts to benthic resources would be
slightly reduced as a result of the
relocation of the 20 WTGs. BOEM
expects the overall impact on benthic
resources to be similar to the Proposed
Action, moderate adverse and minor
beneficial.

Cumulative Impacts of Alternative C-2:
BOEM anticipates that Alternative C-2
and future offshore wind activities in
the GAA combined with ongoing
activities, reasonably foreseeable
environmental trends, and reasonably
foreseeable activities would result in
moderate adverse cumulative impacts
and could potentially include moderate
beneficial cumulative impacts on
benthic resources due to the artificial
reef effect (habitat conversion).

Alternative C-3:

Impacts resulting from the installation
of up to 87 WTG positions could be
reduced as compared to the other
action alternatives. The magnitude of
this reduction would likely be minor.
BOEM expects the overall impacts to
be similar to the Proposed Action,
moderate adverse and minor
beneficial.

Cumulative Impacts of Alternative C-3:
BOEM anticipates that Alternative C-3
and future offshore wind activities in
the GAA combined with ongoing
activities, reasonably foreseeable
environmental trends, including
climate change, and reasonably
foreseeable activities would result in
moderate adverse cumulative impacts
and could potentially include moderate
beneficial cumulative impacts on
benthic resources due to the artificial
reef effect (habitat conversion).

Preferred Alternative (C-3b):

Under Alternative C-3b, impacts on
benthic resources from onshore
construction would be the same as
those described for the Proposed
Action. Impacts on benthic resources
from offshore activities including
construction, O&M, and
decommissioning would be slightly less
under Alternative C-3b compared to
the impacts described above for the
Proposed Action, Alternative C-1, and
Alternative C-2 because of fewer WTGs
and reductions in cable length on the
sea floor. These incremental decreases
in impacts from Alternative C-3b may
have minor beneficial impacts to the
OCS habitat overall as compared to the
Proposed Action. BOEM expects the
overall impact on benthic resources to
be similar to the Proposed Action and
has characterized them as moderate
adverse and minor beneficial.

Cumulative Impacts of
Alternative C-3b:

BOEM anticipates that Alternative C-3b
and future offshore wind activities in
the GAA combined with ongoing
activities, reasonably foreseeable
environmental trends, including
climate change, and reasonably
foreseeable activities would result in
moderate adverse cumulative impacts
and could potentially include moderate
beneficial cumulative impacts on
benthic resources due to the artificial
reef effect (habitat conversion to hard
bottom).

Birds

No Action Alternative:

The IPFs associated with existing and
ongoing projects are not expected to
significantly alter bird populations.
BOEM anticipates that impacts to
birds due to ongoing activities
associated with the No Action
Alternative would include minor
adverse impacts as well as the
potential for minor beneficial impacts.

Proposed Action:

BOEM anticipates adverse impacts
resulting from the Proposed Action alone
would range from negligible to minor with
additional minor beneficial impacts to
some species (diving seabirds) from the
presence of structures and underwater
armoring. Overall, impacts to individual
birds and/or their habitat from the
Proposed Action would be minor adverse
and minor beneficial because impacts

Alternative C-1:

The conclusions for impacts of
Alternative C-1 are the same as
described under the Proposed Action.
BOEM anticipates adverse impacts
resulting from Alternative C-1 would be
minor adverse with additional minor
beneficial impacts to some species
(diving seabirds) from the presence of
structures and underwater armoring.

Alternative C-2:

The conclusions for impacts of
Alternative C-2 are the same as
described under the Proposed Action.
BOEM anticipates adverse impacts
resulting from Alternative C-2 would be
minor adverse with additional minor
beneficial impacts to some species
(diving seabirds) from the presence of
structures and underwater armoring.

Alternative C-3:

The conclusions for impacts of
Alternative C-3 are the same as
described under the Proposed Action.
BOEM anticipates adverse impacts
resulting from Alternative C-3 would be
minor adverse with additional minor
beneficial impacts to some species
(diving seabirds) from the presence of
structures and underwater armoring.

Preferred Alternative (C-3b):
Although Alternative C-3b would
reduce the number of WTGs and their
associated IACs, which would have an
associated reduction in potential
collision risk, the reduction in effects
from impacts would not result in
different impact level determinations.
BOEM expects the overall impact on
birds from the Proposed Action to be
minor adverse with additional minor
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No Action

Proposed Action

Alternative C-1

Alternative C-2

Alternative C-3

Preferred Alternative

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the cumulative
impacts under the No Action
Alternative would be long-term
moderate adverse but could
potentially include minor beneficial
impacts because of the presence of
structures.

would be detectable and measurable but
would not lead to long-term or population-
level effects.

Cumulative Impacts of the Proposed Action:

When combined with past, present, and
reasonably foreseeable environmental
trends and planned non-offshore wind and
offshore wind activities, the Proposed
Action would result in moderate adverse
cumulative impacts to birds because those
impacts that are detectable and
measurable would not lead to long-term or
population-level effects. Potential minor
beneficial cumulative impacts may result
from the presence of structures.

Cumulative Impacts of Alternative C-1:
The conclusions for cumulative impacts
of Alternative C-1 are the same as
described under the Proposed Action.
Combined with past, present, and
reasonably foreseeable environmental
trends and planned non-offshore wind
and offshore wind activities, the
Alternative C-1 would result in
moderate adverse and potential minor
beneficial cumulative impacts to birds.

Cumulative Impacts of Alternative C-2:
The conclusions for cumulative impacts
of Alternative C-2 are the same as
described under the Proposed Action.
Combined with past, present, and
reasonably foreseeable environmental
trends and planned non-offshore wind
and offshore wind activities, the
Alternative C-2 would result in
moderate adverse and potential minor
beneficial cumulative impacts to birds.

Cumulative Impacts of Alternative C-3:
The conclusions for cumulative impacts
of Alternative C-3 are the same as
described under the cumulative
impacts of the Proposed Action.
Combined with past, present, and
reasonably foreseeable environmental
trends and planned non-offshore wind
and offshore wind activities, the
Alternative C-3 would result in
moderate adverse and potential minor
beneficial cumulative impacts to birds.

beneficial, because, the resource
would recover completely after
decommissioning without remedial or
mitigating action.

Cumulative Impacts of Alternative C-
3b:

In the context of other reasonably
foreseeable environmental trends and
planned actions, BOEM expects that
Alternative C-3b impacts would be
similar to the Proposed Action (with
individual IPFs leading to impacts
ranging from negligible to minor
adverse and minor beneficial). The
overall cumulative impacts of
Alternative C-3b when combined with
past, present, and reasonably
foreseeable activities would therefore
be the same level as under the
Proposed Action: moderate adverse
and potential minor beneficial
cumulative impacts to birds.

Coastal Habitat
and Fauna

No Action Alternative:

The impacts of ongoing activities,
especially land disturbance due to
development, would be potentially
moderate adverse.

Cumulative Impacts of the No Action
Alternative:

Considering the combined effects of
IPFs on coastal habitats and fauna, the
overall cumulative impacts associated
with future offshore wind activities,
combined with ongoing activities,
reasonably foreseeable environmental
trends, and reasonably foreseeable
planned actions other than offshore
wind would be moderate adverse.

Proposed Action:

Overall impacts to coastal habitats and
fauna from the Proposed Action would be
moderate adverse as a result of the loss of
individuals and disturbance to habitats for
the duration of Project construction but no
population-level impacts to fauna and no
permanent loss of habitat is expected as a
direct result of the Proposed Action.

Cumulative Impacts of the Proposed Action:

The overall cumulative impacts associated
with the Proposed Action in combination
with future offshore wind activities,
ongoing activities, reasonably foreseeable
environmental trends, and reasonably
foreseeable planned actions other than
offshore wind would be moderate adverse.
Land disturbance is expected to continue
to have the greatest impact on the
condition of coastal habitats and fauna in
the GAA.

Alternative C-1:

None of the components under
Alternative C-1 would alter the
proposed onshore activities and
facilities, O&M, or conceptual
decommissioning described for the
Proposed Action. Therefore, impacts to
coastal habitats and fauna from the
reconfigured layout under Alternative
C-1 would be the same as those
described for the Proposed Action,
moderate adverse.

Cumulative Impacts of Alternative C-1:
Cumulative impacts to coastal habitats
and fauna under Alternative C-1 would
be the same as those described for the
cumulative Proposed Action impacts,
moderate impacts.

Alternative C-2:

None of the components under
Alternative C-2 would alter the
proposed onshore activities and
facilities, O&M, or conceptual
decommissioning described for the
Proposed Action. Therefore, impacts to
coastal habitats and fauna from the
reconfigured layout under Alternative
C-1 would be the same as those
described for the Proposed Action,
moderate adverse.

Cumulative Impacts of Alternative C-2:
Cumulative impacts to coastal habitats
and fauna under Alternative C-2 would
be the same as those described for the
cumulative Proposed Action impacts,
moderate impacts.

Alternative C-3:

None of the components under
Alternative C-3 would alter the
proposed onshore activities and
facilities, O&M, or conceptual
decommissioning described for the
Proposed Action. Therefore, impacts to
coastal habitats and faunafrom the
reconfigured layout under Alternative
C-3 would be the same as those
described for the Proposed Action,
moderate adverse.

Cumulative Impacts of Alternative C-3:

Cumulative impacts to coastal habitats

and fauna under Alternative C-3 would
be the same as those described for the
cumulative Proposed Action, moderate
impacts.

Preferred Alternative (C-3b):

None of the components under
Alternative C-3 would alter the
proposed onshore activities and
facilities, O&M, or conceptual
decommissioning described for the
Proposed Action. Therefore, impacts to
coastal habitats and fauna from the
reconfigured layout under Alternative
C-3 would be the same as those
described for the Proposed Action,
moderate adverse.

Cumulative Impacts of

Alternative C-3b:

Cumulative impacts to coastal habitats
and fauna under Alternative C-3 would
be the same as those described for the
cumulative Proposed Action, moderate
impacts.

Finfish,
Invertebrates,
and Essential
Fish Habitat

No Action Alternative:

Under the No Action Alternative,
finfish, invertebrates, and Essential
Fish Habitat (EFH) would likely
continue to be affected by existing
environmental trends in the region.

Proposed Action:

BOEM anticipates construction and
installation, O&M, and conceptual
decommissioning of the Proposed Action
would have moderate adverse impacts on
finfish, invertebrates and EFH. The primary

Alternative C-1:

Alternative C-1 could potentially result
in reduced overall impacts on finfish,
invertebrates, and EFH due to the
change in layout aimed to reduce the
amount of WTGs located in the

Alternative C-2:

Alternative C-2 could potentially result
in reduced overall impacts on finfish,
invertebrates, and EFH due to the
change in layout aimed to reduce the
number of WTGs located in the

Alternative C-3:

Alternative C-3 would result in reduced
overall impacts on finfish,
invertebrates, and EFH due to the
change in layout that would reduce the

number of WTGs. However, the

Preferred Alternative:

Alternative C-3b would result in
reduced overall impacts on finfish,
invertebrates, and EFH due to the
change in layout that would reduce the
number of WTGs. However, the
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Ongoing activities are expected to
have continuing short-term and
permanent impacts (disturbance,
displacement, injury, mortality, and
habitat conversion) on finfish,
invertebrates, and EFH. Continuation
of existing environmental trends and
activities under the No Action
Alternative would result in moderate
adverse impacts on finfish,
invertebrates, and EFH.

Cumulative Impacts of the No Action
Alternative:

Cumulative impacts due to reasonably
foreseeable activities, such as
increased vessel traffic, any new
submarine cable installations or
pipelines, onshore construction
activities, marine survey or
explorations, mineral extractions, port
expansions, channel dredging
activities, and the installation of any
new offshore structures, buoys, or
piers, are anticipated to be moderate
adverse.

risks would be associated with cable
installation, and noise from construction,
most prominently associated with pile-
driving activities Entrainment estimates for
egg and larval species regarding the OCS-
DC are anticipated to be minor as
demonstrated by the calculated equivalent
adult.

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the cumulative
impacts on finfish, invertebrates and EFH in
the GAA would be moderate adverse.
Considering all IPFs together, BOEM
anticipates that the overall impacts on
finfish, invertebrates, and EFH in the GAA
associated with the Proposed Action when
combined with the impacts from ongoing
and planned activities including offshore
wind would be moderate adverse.

presumed Atlantic cod spawning
locations and complex bottom habitat
areas. Overall, the potential impacts
associated from the Alternative C-1 are
anticipated to be moderate adverse.

Cumulative Impacts of Alternative C-1:
The cumulative impacts on finfish,
invertebrates and EFH from
Alternatives C-1 would likely be
moderate adverse due to a reduced
impact on finfish, invertebrates and
EFH given that the WTGs would be
removed from prioritized contiguous
areas of complex habitat to be
excluded from development to avoid
and minimize impacts to complex
fisheries habitats, while still meeting
BOEM'’s purpose and need for the
Project.

presumed Atlantic cod spawning
locations and complex bottom habitat
areas. Overall, the potential impacts
associated from the Alternative C-2 are
anticipated to be moderate adverse.

Cumulative Impacts of Alternative C-2:
The cumulative impacts on finfish,
invertebrates and EFH from Alternative
C-2 would likely be moderate adverse
due to a reduced impact on finfish,
invertebrates and EFH given that the
WTGs would be removed from
prioritized contiguous areas of complex
habitat to be excluded from
development to avoid and minimize
impacts to complex fisheries habitats,
while still meeting BOEM’s purpose
and need for the Project.

reduction would be located in Priority
Area 3 and not in Priority Area 1 where
Atlantic cod spawning locations and
complex bottom habitat areas are
located. Overall, the potential impacts
associated from the Alternative C-3 are
anticipated to be moderate adverse.

Cumulative Impacts of Alternative C-3:
The cumulative impacts on finfish,
invertebrates and EFH from Alternative
C-3 would likely be moderate adverse.
Due to the presence of Glauconite
Sands in the southeastern part SRWF,
more WTGs are proposed for the
northwestern part of the SRWF closer
to the prioritized contiguous areas of
Atlantic cod spawning. Overall impact
on finfish, invertebrates and EFH would
be reduced as compared to the Prosed
Alternative due to less WTGs being
proposed under this alternative.

reduction would be located in Priority
Area 3 and not in Priority Area 1 where
Atlantic cod spawning locations and
complex bottom habitat areas are
located. Overall, the potential impacts
for the Preferred Alternative would be
moderate adverse.

Cumulative Impacts of Alternative C-
3b:

Cumulative impacts are anticipated to
be moderate adverse.

Marine
Mammals

No Action Alternative (without
baseline): Not approving the COP
would have no additional incremental
effect on marine mammals (i.e., no
effect).

No Action Alternative (with baseline):
Continuation of existing
environmental trends and activities
under the No Action Alternative would
result in moderate adverse impacts on
mysticetes (other than NARWSs), and
minor to moderate adverse impacts
on odontocetes, and pinnipeds. The
presence of structures could
potentially result in minor beneficial
impacts for pinnipeds and
odontocetes.

Adverse impacts on mysticetes,
odontocetes, and pinnipeds would be
primarily due to underwater noise,
commercial and recreational fishing
gear interactions, and ongoing climate
change. Vessel activity (vessel

Proposed Action (without baseline):

The incremental impact of the Proposed
Action when compared to the No Action
Alternative would be moderate adverse for
NARWSs. The incremental impact of the
Proposed Action when compared to the No
Action Alternative would be minor to
moderate adverse for other mysticetes,
odontocetes, and pinnipeds. Adverse
impacts are expected to result mainly from
pile-driving noise and increased vessel
traffic. Minor beneficial impacts on
odontocetes and pinnipeds may result from
increased prey availability as related to the
artificial reef effect.

Proposed Action (with baseline): BOEM
expects the overall impact on marine
mammals from the Proposed Action to be
major adverse for NARWs, and minor to
moderate adverse for other mysticetes,
odontocetes, and pinnipeds. The overall
impacts on individuals and/or their habitat
could have population-level effects, but the
population can sufficiently recover from

Alternative C-1 (without baseline):
Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
incremental impact of Alternative C-1
when compared to the No Action
would be the same as described under
the Proposed Action, moderate
adverse impacts on NARWSs, minor to
moderate adverse impacts on other
mysticetes, odontocetes, and
pinnipeds, with minor beneficial
impacts on odontocetes and pinnipeds
from increased prey availability.

Alternative C-1 (with baseline):
Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
conclusions for Alternative C-1 are the
same as described under the Proposed
Action, major adverse for NARWSs, and
minor to moderate adverse for other

Alternative C-2 (without baseline):
Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
incremental impacts of Alternative C-2
are the same as described under the
Proposed Action, moderate adverse
impacts on NARWSs, minor to moderate
adverse impacts on other mysticetes,
odontocetes, and pinnipeds, with
minor beneficial impacts on
odontocetes and pinnipeds from
increased prey availability.

Alternative C-2 (with baseline):
Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
conclusions for Alternative C-2 are the
same as described under the Proposed
Action, major adverse for NARWSs, and
minor to moderate adverse for other
mysticetes, odontocetes, and pinnipeds

Alternative C-3 (without baseline):
Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
mysticetes, odontocetes, or pinnipeds.
Therefore, the conclusions for impacts
and cumulative impacts of Alternative
C-3 are the same as described under
the Proposed Action, moderate
adverse impacts on NARWSs, minor to
moderate adverse impacts on other
mysticetes, odontocetes, and
pinnipeds, with minor beneficial
impacts from increased prey
availability.

Alternative C-3 (with baseline):
Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
mysticetes, odontocetes, or pinnipeds.
Therefore, the conclusions for
Alternative C-3 are the same as
described under the Proposed Action,
major adverse for NARWs, and minor

Preferred Alternative C-3b (without
baseline):

The incremental impact of Alternative
C-3b, when compared to the No Action
Alternative, would be similar to the
Proposed Action: moderate adverse
impacts on NARWSs, minor to moderate
adverse impacts on other mysticetes,
odontocetes, and pinnipeds, with
minor beneficial impacts from
increased prey availability.

Preferred Alternative C-3b (with
baseline): Alternative C-3b would
result in similar impacts on marine
mammals as described under the
Proposed Action, with some impacts
being minimally decreased in duration
and geographic extent due to the
reduced number of WTGs than the
maximum WTGs proposed under the
PDE of the Proposed Action; major
adverse for NARWSs, and minor to
moderate adverse for mysticetes
(other than NARWSs), odontocetes, and
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collisions) would also be a primary
contributor to adverse impacts on
mysticetes.

For the NARW, continuation of existing
environmental trends and activities
under the No Action Alternative would
result in major adverse impacts due to
low population numbers and potential
to compromise the viability of the
species from the loss of a single
individual.

Cumulative Impacts of the No Action
Alternative:

Alternative A, the No Action
Alternative, when combined with all
other planned activities (including
offshore wind) would result in
moderate adverse impacts on
mysticetes (except for NARW),
odontocetes, and pinnipeds. For
NARWSs impacts would be major
adverse due to low population
numbers and potential to compromise
the viability of the species from the
loss of a single individual. Adverse
impacts would be primarily due to
underwater noise, vessel activity
(vessel collisions), fishing
entanglement, and climate change.

the impacts or enough habitat still is
functional to maintain the viability of the
species both locally and throughout their
range. Minor beneficial impacts on
odontocetes and pinnipeds may result from
increased prey availability as related to the
artificial reef effect.

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the Proposed Action
when combined with past, present, and
reasonably foreseeable activities would
result in moderate adverse impacts on
mysticetes, odontocetes, and pinnipeds,
except for the NARW, on which impacts
would be major adverse due to low
population numbers and potential to
compromise the viability of the species
from the loss of a single individual. Minor
beneficial impacts on odontocetes and
pinnipeds may result from increased prey
availability as related to the artificial reef
effect but would be insufficient to offset
negative impacts associated with baseline
conditions combined with the Proposed
Action.

mysticetes, odontocetes, and
pinnipeds, with minor beneficial
impacts from increased prey
availability.

Cumulative Impacts of Alternative C-1:
Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
conclusions for cumulative impacts of
Alternative C-1 are the same as
described under the cumulative
impacts of the Proposed Action: major
for NARWSs and moderate for other
mysticetes, odontocetes, and
pinnipeds; minor beneficial impacts
from increased prey availability.

with minor beneficial impacts from
increased prey availability.

Cumulative Impacts of Alternative C-2:
Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
conclusions for cumulative impacts of
Alternative C-2 are the same as
described under the cumulative
impacts of the Proposed Action: major
for NARWs and moderate for other
mysticetes, odontocetes, and
pinnipeds; minor beneficial impacts
from increased prey availability.

to moderate adverse for other
mysticetes, odontocetes, and pinnipeds
with minor beneficial impacts from
increased prey availability.

Cumulative Impacts of Alternative C-3:
Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
marine mammals. Therefore, the
conclusions for cumulative impacts of
Alternative C-3 are the same as
described under the cumulative
impacts of the Proposed Action: major
for NARWs and moderate for other
mysticetes, odontocetes, and
pinnipeds; minor beneficial impacts
from increased prey availability.

pinnipeds with minor beneficial
impacts from increased prey
availability.

Cumulative Impacts of Alternative C-
3b: BOEM anticipates that the
cumulative impacts of Alternative C-3b
when combined with ongoing and
planned activities, including offshore
wind, would be the same as the
Proposed Action: major for NARWs and
moderate for other mysticetes,
odontocetes, and pinnipeds; minor
beneficial impacts from increased prey
availability.

Sea Turtles

No Action Alternative:

BOEM anticipates that the sea turtle
impacts due to current environmental
trends and ongoing activities
associated with the No Action
Alternative would be minor adverse
with the potential for minor beneficial
impacts.

Cumulative Impacts of the No Action
Alternative:

Under the No Action Alternative,
existing environmental trends and
ongoing activities, natural and human-
caused IPFs would continue to affect
sea turtles. BOEM anticipates that the
overall cumulative impacts associated
Alternative A, the No Action
Alternative, when combined with all

Proposed Action:

BOEM anticipates the impacts resulting
from the Proposed Action would be minor
adverse impacts and could include
potentially minor beneficial impacts.
Adverse impacts are expected to result
mainly from pile-driving noise and
increased vessel traffic. Beneficial impacts
are expected to result from the presence of
structures.

Cumulative Impacts of the Proposed Action:
Considering all the IPFs together, BOEM
anticipates that the overall cumulative
impacts associated with the Proposed
Action when combined with past, present,
and reasonably foreseeable activities
would result in minor adverse impacts to
sea turtles and could include potentially

Alternative C-1:

Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
sea turtles. Therefore, the conclusions
for impacts and cumulative impacts of
Alternative C-1 are the same as
described under the Proposed Action,
minor adverse impacts and potentially
minor beneficial impact.

Cumulative Impacts of Alternative C-1:
Alternative C-1 includes changes to
turbine installation locations that
would not alter any of the findings for
sea turtles. Therefore, the conclusions
for cumulative impacts of Alternative
C-1 are the same as described under
the cumulative impacts of the

Alternative C-2:

Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
sea turtles. Therefore, the conclusions
for impacts and cumulative impacts of
Alternative C-2 are the same as
described under the Proposed Action
minor adverse impacts and potentially
minor beneficial impact.

Cumulative Impacts of Alternative C-2:
Alternative C-2 includes changes to
turbine installation locations that
would not alter any of the findings for
sea turtles. Therefore, the conclusions
for cumulative impacts of Alternative
C-2 are the same as described under
the cumulative impacts of the

Alternative C-3:

Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
sea turtles. Therefore, the conclusions
for impacts and cumulative impacts of
Alternative C-3 are the same as
described under the Proposed Action,
minor adverse impacts and potentially
minor beneficial impacts.

Cumulative Impacts of Alternative C-3:
Alternative C-3 includes changes to
turbine installation locations that
would not alter any of the findings for
sea turtles. Therefore, the conclusions
for cumulative impacts of Alternative
C-3 are the same as described under
the cumulative impacts of the

Preferred Alternative C-3b:

BOEM anticipates that any incremental
reduction in impacts would not change
the resulting effects on sea turtles to
the extent necessary to alter the
impact-level conclusions for any impact
mechanism. The impact of

Alternative C-3b, would be similar to
the Proposed Action: minor adverse
impacts with potential minor
beneficial impacts.

Cumulative Impacts of

Alternative C-3b:

The overall cumulative impacts of
Alternative C-3b when combined with
past, present, and reasonably
foreseeable activities would therefore
be the same level as under the
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other planned activities (including
offshore wind) in the GAA would result
in overall minor adverse and minor
beneficial impacts.

minor beneficial impacts. The main drivers
for impact ratings are pile-driving noise and
associated potential for auditory injury, the
presence of structures, ongoing climate
change, and ongoing vessel traffic posing a
risk of collision.

Proposed Action, minor adverse
impacts and potentially minor
beneficial impact.

Proposed Action, minor adverse
impacts and potentially minor
beneficial impact.

Proposed Action, minor adverse
impacts and potentially minor
beneficial impacts.

Proposed Action: minor adverse with
potentially minor beneficial impacts.

Wetlands and
Waters of the
United States
(WOTUS)

No Action Alternative:

BOEM anticipates that the impact on
wetlands resulting from ongoing
activities associated with the No
Action Alternative would be minor.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the overall
cumulative impacts associated with
Alternative A, the No Action
Alternative, when combined with all
other planned activities (including
offshore wind) in the GAA would result
in overall moderate impacts.

Proposed Action:

BOEM expects the impacts resulting for the
Proposed Action would likely have minor
impact on wetlands and other WOTUS.

Cumulative Impacts of the Proposed Action:
Considering all the IPFs together, BOEM
expects that the overall cumulative impacts
associated with the Proposed Action when
combined with past, present, and
reasonably foreseeable activities would
result in moderate impacts to wetlands
and other WOTUS.

Alternative C-1:

Because changes in the WTGs
arrangement would not impact
onshore wetlands and other WOTUS,
BOEM expects that the impacts
resulting from Alternative C-1 would be
the same as the Proposed Action:
minor.

Cumulative Impacts of Alternative C-1:
Considering all the IPFs together, the
overall cumulative impacts of the
alternatives when combined with past,
present, and reasonably foreseeable
activities would be the same as the
Proposed Action and result in
moderate impacts to wetlands and
other WOTUS.

Alternative C-2:

Since changes in the WTGs
arrangement would not impact
onshore wetlands and other WOTUS,
BOEM expects that the impacts
resulting from Alternative C-2 would be
the same as the Proposed Action:
minor.

Cumulative Impacts of Alternative C-2:
Considering all the IPFs together, the
overall cumulative impacts of the
alternatives when combined with past,
present, and reasonably foreseeable
activities would be the same as the
Proposed Action and result in
moderate impacts to wetlands and
other WOTUS.

Alternative C-3:

Since changes in the WTGs
arrangement would not impact
onshore wetlands and other WOTUS,
BOEM expects that the impacts
resulting from Alternative C-3 would be
the same as the Proposed Action:
minor.

Cumulative Impacts of Alternative C-3:
In the context of ongoing and planned
activities, the incremental contribution
of Alternative C-3 to the impacts of
individual IPFs would be similar to the
Proposed Action, negligible to minor.
Considering all the IPFs together, the
overall cumulative impacts of the
alternatives when combined with past,
present, and reasonably foreseeable
activities would be the same as the
Proposed Action and result in
moderate impacts to wetlands and
other WOTUS.

Preferred Alternative C-3b:

BOEM anticipates Alternative C-3b
would have minor impacts to wetlands
and other WOTUS within the GAA.

Cumulative Impacts of

Alternative C-3b:

Overall cumulative impacts to wetlands
from the Preferred Alternative
combined with past, present, and
reasonably foreseeable activities would
be moderate due to the short-term
impacts on wetlands from onshore
construction activities adjacent to
wetlands and other WOTUS. These
resources would be expected to
recover completely from these
activities.

Commercial
Fisheries and
For-Hire
Recreation
Fishing

No Action Alternative:

BOEM anticipates that the adverse
impacts of ongoing activities on
commercial fisheries fishing would be
minor to major and minor to
moderate for-hire recreational. The
major impact rating for some fisheries
and fishing operations is primarily
driven by regulated fishing effort and
climate change associated with
ongoing activities. The impacts could
also include long-term minor
beneficial impacts for certain
commercial fisheries and some for-
hire recreational fishing operations,
due to the artificial reef effect.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the cumulative
impact of the No Action Alternative
would result in a moderate to major

Proposed Action:

In the event that these specific fishing
operations are unable to find suitable
alternative fishing locations, they could
experience long-term, major disruptions.
However, it is estimated that the majority
of vessels would only have to adjust
somewhat to account for disruptions due
to impacts. BOEM expects that the impacts
resulting from the Proposed Action would
be range from minor to major on
commercial fishing and minor to moderate
for for-hire recreational fishing, depending
on the fishery and fishing operation. In
addition, the impacts of the Proposed
Action could include long-term, minor
beneficial impacts for some for-hire
recreational fishing operations due to the
artificial reef effect.

Alternative C-1:

The impacts to commercial fishing and
for-hire recreational fishing would be
expected to be similar to those
discussed under Alternative B;
however, slightly less due to the habitat
minimization layout. BOEM expects
that the impacts resulting from
Alternative C-1 would be range from
minor to major for commercial fishing
and minor to moderate for for-hire
recreational fishing, depending on the
fishery and fishing operation. In
addition, the impacts of Alternative C-1
could include long-term, minor
beneficial impacts for some for-hire
recreational fishing operations due to
the artificial reef effect.

Cumulative Impacts of Alternative C-1:
In context of reasonably foreseeable
environmental trends in the area, the

Alternative C-2:

The impacts resulting from individual
IPFs associated with Alterative C-2
would be similar to, but slightly less
adverse than those described under
Alternative C-1 (as well as Alternative
B). The overall impact magnitudes
under Alternative C-2 are anticipated
to range from minor to major for
commercial fishing and minor to
moderate for for-hire recreational
fishing, depending on the fishery and
fishing operation. Although impacts
related to Alternative C-2 are
anticipated to be slightly less adverse
than Alternative B or C-1. In addition,
the impacts of Alternative C-2 could
include long-term, minor beneficial
impacts for some for-hire recreational
fishing operations due to the artificial
reef effect.

Alternative C-3:

The impacts resulting from individual
IPFs associated with Alternative C-3
would be similar to, but slightly less
adverse than those described under
Alternative C-1, C-2 (as well as
Alternative B). The overall impact
magnitudes under Alternative C-3 are
anticipated to range from minor to
major for commercial fishing and
minor to moderate for for-hire
recreational fishing, depending on the
fishery and fishing operation. Although
impacts related to Alternative C-3 are
anticipated to be slightly less adverse
than Alternatives B, C-1 and C-2, the
actual difference is dependent on many
variables, as discussed above, and has
not been quantified. In addition, the
impacts of Alternative C-3 could
include long-term, minor beneficial
impacts for some for-hire recreational

Preferred Alternative C-3b:

It is expected that there would be a
disruption to commercial fisheries and
for-hire recreational fishing vessels
during construction, O&M and
conceptual decommissioning. The
amount of disruption and impact
would vary based upon several factors
but could include long-term major
disruptions to certain operators;
however, the overall impact
magnitudes under Alternative C-3 are
anticipated to range from minor to
major for commercial fishing and
minor to moderate for for-hire
recreational fishing, depending on the
fishery and fishing operation. Although
impacts related to Alternative C-3 are
anticipated to be slightly less adverse
than Alternatives B, C-1 and C-2, the
actual difference is dependent on many
variables, as discussed above, and has
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adverse impact on commercial
fisheries and minor to moderate
adverse impacts on for-hire
recreational fishing. This impact rating
would primarily result from future
fisheries use and management, the
increased presence of offshore
structures and climate change. The
impacts could also include long-term
minor to moderate beneficial impacts
for certain commercial fisheries and
some for-hire recreational fishing
operations due to the artificial reef
effect.

Cumulative Impacts of the Proposed Action:
In the context of reasonably foreseeable
environmental trends in the area, the
contribution of the Proposed Action to the
impacts of individual IPFs resulting from
ongoing and planned activities would range
from minor to moderate. Considering all
the IPFs together, BOEM anticipates that
the contribution of the Proposed Action to
the cumulative impacts from ongoing and
planned activities would result in major
impacts on commercial fisheries and for-
hire recreational fishing because some
commercial and for-hire recreational
fisheries and fishing operations would
experience substantial disruptions
indefinitely, even with Applicant Proposed
Measures (APMs).

contribution of Alternative C-1 to the
impacts of individual IPFs resulting
from ongoing and planned activities
would range from minor to moderate.
Considering all the IPFs together, BOEM
anticipates that the contribution of
Alternative C-1 to the cumulative
impacts from ongoing and planned
activities would result in major impacts
on commercial fisheries and for-hire
recreational fishing because some
commercial and for-hire recreational
fisheries and fishing operations would
experience substantial disruptions
indefinitely, even with APMs.

Cumulative Impacts of Alternative C-2:
Impacts related to Alternative C-2
combined with ongoing and planned
activities would result in similar, but
slightly less adverse impacts than as
described in the Proposed Action (and
Alternative C-1), which would range
from minor to moderate. Considering
all the IPFs together, BOEM anticipates
that the contribution of Alternative C-2
to the cumulative impacts from
ongoing and planned activities would
result in major impacts on commercial
fisheries and for-hire recreational
fishing because some commercial and
for-hire recreational fisheries and
fishing operations would experience
substantial disruptions indefinitely,
even with APMs.

fishing operations due to the artificial
reef effect.

Cumulative Impacts of Alternative C-3:
Considering all the IPFs together, BOEM
anticipates that the contribution of
Alternative C-3 to the cumulative
impacts from ongoing and planned
activities would result in major impacts
on commercial fisheries and for-hire
recreational fishing because some
commercial and for-hire recreational
fisheries and fishing operations would
experience substantial disruptions
indefinitely, even with APMs.

not been quantified. In addition, the
impacts of Alternative C-3 could
include long-term, minor beneficial
impacts for some for-hire recreational
fishing operations due to the artificial
reef effect.

Cumulative Impacts of

Alternative C-3b:

Overall, BOEM expects that the
cumulative impacts resulting from
Alternative C-3b would be major on
commercial fishing and for-hire
recreational fishing but less than that
of the Proposed Action (Alternative B).

Cultural
Resources

No Action Alternative:

The primary source of onshore
impacts from ongoing activities would
include ground-disturbing activities
and the introduction of intrusive visual
elements, while the primary source of
offshore impacts or those activities
that disturb the seafloor, such as
anchoring, new cable emplacement,
and installation/presence of
structures. BOEM anticipates that the
cultural resource impacts as a result of
ongoing activities associated with the
Alternative A - No Action of ongoing
activities would be major adverse.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the overall
cumulative impacts associated with
the No Action Alternative when
combined with all other planned
activities (including offshore wind) in
the GAA would result in overall major
adverse impacts on individual onshore
and offshore cultural resources
depending on the scale and extent of
impacts and the unique characteristics
of individual resources.

The construction and operation of
reasonably foreseeable offshore wind

Proposed Action:

Based on the preceding IPF analysis, BOEM
has determined that the Proposed Action
would likely result in major adverse
impacts on cultural resources. The
Proposed Action would still result in
adverse visual effects on above-ground
historic properties and adverse physical
effects to ancient, submerged landform
feature historic properties which would
require mitigation to resolve those adverse
effects. Therefore, the overall impacts on
historic properties from the Proposed
Action would qualify as major as it would
result in adverse effects on historic
properties, as defined at 36 CFR
800.5(a)(1), that would require mitigation
to resolve.

Cumulative Impacts of the Proposed Action:
Overall, BOEM anticipate the cumulative
impacts from the Proposed Action and
reasonably foreseeable offshore wind
projects could result in major adverse
impacts and minor beneficial impacts on
cultural resources.

Alternative C-1:

Alternative C-1 would result in the
same major adverse impacts on marine
and terrestrial cultural resources as the
Proposed Action.

Cumulative Impacts of Alternative C-1:
Alternative C-1 would result in the
same cumulative major adverse
impacts and minor beneficial impacts
on marine and terrestrial cultural
resources as the cumulative impacts of
the Proposed Action.

Alternative C-2:

Alternative C-2 would result in the
same negligible to major adverse
impacts on marine and terrestrial
cultural resources as the Proposed
Action.

Cumulative Impacts of Alternative C-2:
Alternative C-2 would result in the
same cumulative major adverse
impacts and minor beneficial impacts
on marine and terrestrial cultural
resources as the cumulative impacts of
the Proposed Action.

Alternative C-3:

Alternative C-3 would result in the
same major adverse impacts on marine
and terrestrial cultural resources as the
Proposed Action.

Cumulative Impacts of Alternative C-3:
Alternative C-3 would result in the
same cumulative major adverse
impacts on marine and terrestrial
cultural resources as the cumulative
impacts of the Proposed Action.
Additionally, Alternative C-3 and
present and reasonably foreseeable
offshore wind projects would also
result in minor beneficial impacts to
terrestrial, marine, and above-ground
resources by slowing or arresting the
effects of climate change.

Preferred Alternative C-3b:

Alternative C-3b would result in the
same major adverse impacts on marine
and terrestrial cultural resources as the
Proposed Action.

Cumulative Impacts of Alternative C-
3b:

Alternative C-3 would result in the
same cumulative major adverse
impacts on marine and terrestrial
cultural resources as the cumulative
impacts of the Proposed Action.
Additionally, Alternative C-3b and
present and reasonably foreseeable
offshore wind projects would also
result in minor beneficial impacts to
terrestrial, marine, and above-ground
resources by slowing or arresting the
effects of climate change.
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projects would also minor beneficial
impacts on individual onshore and
offshore cultural resources as these
projects would make incremental
contributions to arresting the pace of
global warming and climate change
and associated impacts on cultural
resources from sea level rise,
increased storm severity/frequency,
and increased erosion/deposition of
sediments.

Demographics,
Employment,
and Economics

No Action Alternative:

BOEM anticipates that ongoing
activities in the GAA (continued
commercial shipping and commercial
fishing; ongoing port maintenance and
upgrades; periodic channel dredging;
maintenance of piers, pilings, seawalls,
and buoys; and the use of small-scale,
onshore renewable energy) would
have minor adverse and minor
beneficial impacts on demographics,
employment, and economics.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the No Action
Alternative, when combined with all
planned activities (including other
offshore wind activities), would result
in minor adverse and moderate
beneficial cumulative impacts due
primarily to the impacts on
commercial fishing and for-hire
recreational fishing businesses and
marine recreational businesses (tour
boats, marine suppliers) primarily
through cable emplacement, noise
and vessel traffic during construction,
and the presence of offshore
structures during operations.

Proposed Action:

BOEM anticipates that the Proposed Action
would have minor adverse impacts on
demographics within the analysis area.
Short-term increases in noise during
construction, cable emplacement, land
disturbance, and the long-term presence of
offshore lighting and structures would have
negligible to minor adverse impacts on
demographics, employment, and
economics. The impacts on commercial
fishing and onshore seafood businesses
would have minor impacts on
demographics, employment, and
economics for this component of the GAA’s
economy. The IPFs associated with the
Proposed Action would also result in
impacts on certain recreation and tourism
businesses that range from negligible to
minor, with an overall minor adverse and
minor beneficial impact on employment
and economic activity for this component
of the analysis area’s economy.

Cumulative Impacts of the Proposed Action:
Overall, BOEM anticipates that the
Proposed Action and ongoing and planned
activities would result in minor adverse
impacts and moderate beneficial
cumulative impacts on demographics,
employment, and economics in the GAA.
The moderate beneficial impacts primarily
would be associated with the investment in
offshore wind, job creation and workforce
development, income and tax revenue, and
infrastructure (i.e., ports, etc.)
improvements, while the minor adverse
effects would result from aviation hazard
lighting on WTGs, new cable emplacement
and maintenance, the presence of

Alternative C-1:

The impacts resulting from individual
IPFs associated with Alterative C-1
would result in no change to the
overall impact magnitudes to
demographics, employment and
economics as compared to the
Proposed Action. These are anticipated
to be minor adverse impacts and
minor beneficial impacts on
demographics, employment, and
economics.

Cumulative Impacts of Alternative C-1:
Overall, Alternative C-1 combined with
ongoing and planned activities would
result in the same impacts as described
in the Proposed Action, which include
minor adverse impacts and moderate
beneficial cumulative impacts on
demographics, employment and
economics in the GAA.

Alternative C-2:

The impacts resulting from individual
IPFs associated with Alterative C-2
would be the same as Alternative C-1.
The overall impact magnitudes under
Alternative C-2 are anticipated be
minor adverse impacts and minor
beneficial impacts on demographics,
employment, and economics.

Cumulative Impacts of Alternative C-2:
Impacts related to Alternative C-2
combined with ongoing and planned
activities would result in the same
impacts as described in the Proposed
Action (and Alternative C-1), which
include minor adverse impacts and
moderate beneficial cumulative
impacts on demographics, employment
and economics in the GAA.

Alternative C-3:

The impacts resulting from individual
IPFs associated with Alterative C-3
would be similar to, but slightly less
adverse than those described under
Alternatives C-1, C-2, as well as
Alternative B. The overall impact
magnitudes under Alternative C-3 are
anticipated to be minor adverse
impacts and minor beneficial impacts
on demographics, employment, and
economics.

Cumulative Impacts of Alternative C-3:
Impacts related to Alternative C-3
combined with ongoing and planned
activities would result in similar
impacts as described in the Proposed
Action (and Alternatives C-1 and C-2),
which include minor adverse impacts
and moderate beneficial cumulative
impacts on demographics, employment
and economics in the GAA.

Preferred Alternative C-3b:

The impacts resulting from individual
IPFs associated with Alterative C-3b
would be similar to, but slightly less
adverse than those described under
Alternatives C-1, C-2, as well as
Alternative B. The overall impact
magnitudes under Alternative C-3b are
anticipated to be minor adverse
impacts and minor beneficial impacts
on demographics, employment, and
economics.

Cumulative Impacts of Alternative C-
3b:

The overall cumulative impacts related
to the implementation of Alternative C-
3b would be similar to, but slightly less
than those described under Alternative
B, which include minor adverse
impacts and moderate beneficial, since
less WTGs would be installed.
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structures, vessel traffic and collisions
during construction, and land disturbance.

Environmental
Justice (EJ)

No Action Alternative:

BOEM anticipates that the EJ impacts
as a result of ongoing activities
associated with the Alternative A - No
Action of these ongoing activities
would be minor to moderate adverse
to minor beneficial.

Cumulative Impacts of the No Action
Alternative:

Considering all the IPFs, BOEM
anticipates that the overall cumulative
impacts associated with future
offshore wind activities in the GAA
combined with ongoing activities and
reasonably foreseeable activities other
than offshore wind would result in
overall minor to moderate. BOEM also
anticipates that the impacts
associated with future offshore wind
activities in the GAA would result in
minor beneficial effects on minority
and low-income populations through
economic activity and job creation.

Proposed Action:

BOEM anticipates that the impacts of
individual IPFs from the Proposed Action
alone would be negligible to moderate on
EJ populations within the GAA. Considering
the combined impacts of all IPFs, BOEM
anticipates that the Proposed Action would
have overall moderate adverse impacts on
all EJ populations. In addition, minor
beneficial effects to EJ populations may
result from reductions in air emissions if
offshore wind displaces energy generation
using fossil fuels, as well as beneficial
effects from economic activity and job
creation.

Cumulative Impacts of the Proposed Action:
The Proposed Action in combination with
other offshore wind energy projects would
result in a greater number of offshore
structures affecting larger offshore areas,
and additional onshore construction and
port utilization within the GAA. In context
of reasonably foreseeable environmental
trends, the Proposed Action would
contribute a noticeable increment to the
combined cumulative impacts on EJ
populations from ongoing and planned
activities, which are anticipated to be
moderate overall. Additionally, minor
beneficial impacts may result from
reductions in air emissions, as well as
beneficial effects from economic activity
and job creation.

Alternative C-1:

The impacts resulting from individual
IPFs associated with Alterative C-1
would be the same for both offshore
activities and facilities and onshore
activities and facilities. Therefore, the
overall impact magnitudes to EJ
populations would be impacted to the
same degree when compared to the
Proposed Action. These are anticipated
to range from moderate adverse
impacts and minor beneficial impacts
on EJ populations.

Cumulative Impacts of Alternative C-1:
Overall, Alternative C-1 combined with
ongoing and planned activities would
result in the same cumulative impacts
as described in the Proposed Action,
which include moderate adverse
impacts and minor beneficial impacts
on EJ populations in the GAA.

Alternative C-2:

The impacts resulting from individual
IPFs associated with Alterative C-2
would be essentially the same the
Proposed Action for both offshore
activities and facilities and onshore
activities and facilities. Therefore, the
overall impact magnitudes to EJ
populations would be impacted to the
same degree when compared to the
Proposed Action and Alternative C-1.
These are anticipated to be moderate
adverse impacts and minor beneficial
impacts on EJ populations.

Cumulative Impacts of Alternative C-2:
Overall, Alternative C-2 combined with
ongoing and planned activities would
result in the same cumulative impacts
as described in the Proposed Action
and Alternative C-1, which include
moderate adverse impacts and minor
beneficial impacts on EJ populations in
the GAA.

Alternative C-3:

The impacts resulting from individual
IPFs associated with Alterative C-3
would be essentially the same as those
described under Alternatives C-1, C-2
as well as Alternative B (the Proposed
Action) for both offshore activities and
facilities and onshore activities and
facilities. Therefore, the overall impact
magnitudes to EJ populations would be
impacted to the same degree when
compared to the Proposed Action and
Alternatives C-1 and C-2. These are
anticipated to be moderate adverse
impacts and minor beneficial impacts
on EJ populations.

Cumulative Impacts of Alternative C-3:
Alternative C-3 combined with ongoing
and planned activities would result in
the same cumulative impacts as
described in the Proposed Action and
Alternatives C-1 and C-2, which include
moderate adverse impacts and minor
beneficial impacts on EJ populations in
the GAA.

Preferred Alternative C-3b:

BOEM anticipates that there would be
a moderate impact on EJ populations
within the GAA under Alternative C-3b,
which would be similar to those
described under Alternative B. There
would also be minor beneficial impacts
to EJ populations resulting from
reductions in air emissions if offshore
wind displaces energy generation using
fossil fuels, as well as beneficial effects
from economic activity and job
creation. These beneficial effects would
be similar to those described under
Alternative B, but potentially a small
degree less due to less overall WTGs
being installed.

Cumulative Impacts of Alternative C-
3b:

Alternative C-3 combined with ongoing
and planned activities would result in
the same cumulative impacts as
described in the Proposed Action and
Alternatives C-1 and C-2, which include
moderate adverse impacts and minor
beneficial impacts on EJ populations in
the GAA.

Land Use and
Coastal
Infrastructure

No Action Alternative:

The No Action Alternative would result
in minor beneficial and minor adverse
impacts on land use and coastal
infrastructure. The identified IPFs
relevant to land use and coastal
infrastructure from ongoing non-
offshore wind and offshore wind
activities include accidental releases
and discharges, lighting, land
disturbance, presence of structures,
noise, traffic, and port utilization.

Proposed Action:

BOEM anticipates that impacts on land use
and coastal infrastructure from the
Proposed Action would be moderate
adverse with minor beneficial impacts.

Cumulative Impacts of the Proposed Action:
Considering all the IPFs together, BOEM
anticipates that the contribution of the
Proposed Action to the cumulative impacts
associated with ongoing and planned
activities would result in moderate adverse
impacts and minor beneficial impacts on

Alternative C-1:

BOEM expects that the impacts from
Alternative C-1 to land use and coastal
infrastructure would be similar to the
Proposed Action, moderate adverse
impacts to minor beneficial impacts.

Cumulative Impacts of Alternative C-1:
In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-1 to the cumulative
impacts resulting from individual IPFs
associated with ongoing and planned
activities would be the same as that of

Alternative C-2:

BOEM expects that the impacts from
Alternative C-2 to land use and coastal
infrastructure would be similar to the
Proposed Action, moderate adverse
impacts to minor beneficial impacts.

Cumulative Impacts of Alternative C-2:
In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-2 to the cumulative
impacts resulting from individual IPFs
associated with ongoing and planned
activities would be the same as that of

Alternative C-3:

BOEM expects that the impacts from
Alternative C-3 to land use and coastal
infrastructure would be similar to the
Proposed Action, moderate adverse
impacts to minor beneficial impacts.

Cumulative Impacts of Alternative C-3:
In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-3a, C-3b, and C-3c to
the cumulative impacts resulting from
individual IPFs associated with ongoing
and planned activities would be the

Preferred Alternative C-3b:

Under Alternative C-3b, impacts on
land use and coastal infrastructure
would be similar to the Proposed
Action, moderate adverse with minor
beneficial impacts for the Preferred
Alternative.

Cumulative Impacts of Alternative C-
3b:

In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-3b to the cumulative
impacts resulting from individual IPFs
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Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the cumulative
impacts of the No Action Alternative
would be both minor beneficial and
minor adverse in the GAA. There are
potential adverse impacts from future
offshore wind to land use and coastal
infrastructure through accidental
releases and discharges during
onshore construction, land
disturbance during installation of
onshore cables and substations, the
presence of WTGs on the viewshed,
nighttime lighting on WTGs and from
onshore construction, and the
presence of other structures. Potential
beneficial impacts to land use and
coastal infrastructure would result
from the expansion and productive
utilization of ports and associated
infrastructure that would be utilized
for future offshore wind activity.

land use and coastal infrastructure in the
GAA.

the Proposed Action moderate adverse
impacts for onshore land use and
coastal infrastructure and minor
beneficial impacts.

the Proposed Action, moderate
adverse impacts for onshore land use
and infrastructure and minor beneficial
impacts.

same as that of the Proposed Action,
moderate adverse impacts for onshore
land use and infrastructure and minor
beneficial impacts.

associated with ongoing and planned
activities would be the same as that of
the Proposed Action, moderate
adverse impacts for onshore land use
and infrastructure and minor beneficial
impacts.

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:

Considering all the IPFs together,
BOEM anticipates that the impacts
associated with future offshore wind
activities in the GAA combined with
ongoing activities, reasonably
foreseeable environmental trends, and
reasonably foreseeable activities other
than offshore wind would result in
moderate adverse impacts because
the overall effect would be notable,
but vessels could adjust to account for
disruptions and environmental
protection measures (EPMs) would
reduce impacts

Proposed Action:

BOEM anticipates that the adverse impacts
resulting from the Proposed Action would
be moderate. Therefore, BOEM expects the
overall impact on navigation from the
Proposed Action and ongoing activities to
be moderate, as the change in navigation
and safety risk would be small.

Cumulative Impacts of the Proposed Action:
In the context of reasonably foreseeable
environmental trends and planned actions,
the incremental impacts under the
Proposed Action resulting from individual
IPFs would be moderate. The main IPF is
the presence of structures, which could
alter navigation patterns as large vessels
would likely navigate around the Project.

Alternative C-1:

BOEM anticipates that the impacts on
navigation and vessel traffic from
Alternative C-1 would be moderate, as
the change in navigation and safety risk
would be small.

Cumulative Impacts of Alternative C-1:
In the context of reasonably
foreseeable environmental trends, the
contribution of Alternative C-1 to
navigation and vessel traffic impacts
from ongoing and future activities
would be moderate and the same as
the Proposed Action.

Alternative C-2:

BOEM anticipates that the impacts
from Alternative C-2 would be
moderate, as the change in navigation
and safety risk would be small.

Cumulative Impacts of Alternative C-2:
In the context of reasonably
foreseeable environmental trends, the
contribution of Alternative C-2 to
navigation and vessel traffic impacts
from ongoing and future activities
would be moderate and the same as
the Proposed Action.

Alternative C-3:

BOEM anticipates that the impacts
from Alternative C-3 would be
moderate, as the change in navigation
and safety risk would be small.

Cumulative Impacts of Alternative C-3:
In the context of reasonably
foreseeable environmental trends, the
contribution of Alternative C-3 to
navigation and vessel traffic impacts
from ongoing and future activities
would be moderate and the same as
the Proposed Action.

Preferred Alternative C-3b:

Under Alternative C-3b, impacts on
navigation and vessel traffic from
onshore and offshore construction,
0O&M, and decommissioning would be
the slightly less than described for the
Proposed Action. The anticipated
impacts would be generated through
increased vessel traffic, obstructions to
navigation, delays within or
approaching ports, increased
navigational complexity, changes to
navigation patterns, detours to
offshore travel or port approaches; or
increased risk of incidents such as
collision, allision, and groundings.
Therefore, BOEM expects the overall
impact on navigation from the
Alternative C-3b to be moderate, as
the change in navigation and safety risk
would be slightly less.

Cumulative Impacts of Alternative C-
3b:

In the context of reasonably
foreseeable environmental trends, the
contribution of Alternative C-3 to
navigation and vessel traffic impacts

2-82




Proposed Action

Alternative C-2

Preferred Alternative

Resource ‘
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from ongoing and future activities

would be moderate and the same as
the Proposed Action.

Other Uses

No Action Alternative:

BOEM Anticipates the No Action
Alternative would be negligible for
marine mineral extraction, marine and
national security uses, aviation and air
traffic, cables and pipelines, and radar
systems. Military and national security
use, aviation and air traffic, vessel
traffic, commercial fishing, and
scientific research and surveys are
expected to continue in the GAA.
Impacts of ongoing non-offshore and
offshore wind activities on scientific
research surveys are anticipated to be
major due to the impacts of ongoing
offshore wind activities.

Cumulative Impacts of the No Action
Alternative:

BOEM anticipates that the overall
cumulative impacts associated with
Alternative A, the No Action
Alternative, when combined with all
other planned activities (including
offshore wind) in the GAA would result
be negligible for marine mineral
extraction; minor for aviation and air
traffic, cables and pipelines; moderate
for radar systems; minor for military
and national security; moderate for
SAR activities; and major for scientific
research and surveys.

Proposed Action:

Negligible for marine mineral extraction,
cables and pipelines; minor for aviation
and air traffic, most military and national
security uses, and radar systems; moderate
for United States Coast Guard (USCG)
Search and rescue (SAR) operations; and
major for scientific research and surveys.

Cumulative Impacts of the Proposed Action:
Considering all IPFs together, BOEM
anticipates that the cumulative impacts
associated with the Proposed Action when
combined with ongoing and planned
activities would be negligible for marine
mineral extraction, and cables and
pipelines; minor for aviation and air traffic,
and most military and national security
uses; moderate for radar systems; and
major for USCG SAR operations and
scientific research and surveys.

Alternative C-1:

The overall level of impact would
remain similar to the Proposed Action,
negligible for marine mineral
extraction, cables and pipelines; minor
for aviation and air traffic, most
military and national security uses, and
radar systems; moderate for United
States Coast Guard (USCG) Search and
rescue (SAR) operations; and major for
scientific research and surveys

Cumulative Impacts of Alternative C-1:
In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-2 to the individual IPFs
resulting from ongoing and planned
activities would be similar to that of
the cumulative impacts of the
Proposed Action. Overall cumulative
adverse impacts would be negligible
for marine mineral extraction, and
cables and pipelines; minor for aviation
and air traffic, and most military and
national security uses; moderate for
radar systems; and major for USCG SAR
operations and scientific research and
surveys.

Alternative C-2:

The overall level of impact would
remain similar to the Proposed Action,
negligible for marine mineral
extraction, cables and pipelines; minor
for aviation and air traffic, most
military and national security uses, and
radar systems; moderate for United
States Coast Guard (USCG) Search and
rescue (SAR) operations; and major for
scientific research and surveys

Cumulative Impacts of Alternative C-2:
In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-2 to the individual IPFs
resulting from ongoing and planned
activities would be similar to that of
the cumulative impacts of the
Proposed Action. Overall cumulative
adverse impacts would be negligible
for marine mineral extraction, and
cables and pipelines; minor for aviation
and air traffic, and most military and
national security uses; moderate for
radar systems; and major for USCG SAR
operations and scientific research and
surveys.

Alternative C-3:

The overall level of impact would
remain similar to the Proposed Action,
negligible for marine mineral
extraction, cables and pipelines; minor
for aviation and air traffic, most
military and national security uses, and
radar systems; moderate for United
States Coast Guard (USCG) Search and
rescue (SAR) operations; and major for
scientific research and surveys

Cumulative Impacts of Alternative C-3:
In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-3 to the individual IPFs
resulting from ongoing and planned
activities would be similar to that of
the cumulative impacts for the
Proposed Action. Overall cumulative
adverse impacts would be negligible
for marine mineral extraction, and
cables and pipelines; minor for aviation
and air traffic, and most military and
national security uses; moderate for
radar systems; and major for USCG SAR
operations and scientific research and
surveys.

Preferred Alternative C-3b:

The Preferred Alternative would result
in negligible impacts to marine mineral
extraction and cables and pipelines.
However, the presence of WTGs would
result in minor impacts to aviation and
air traffic, military and national security
uses, and radar systems. Moderate
impacts to USCG SAR operations and
major impacts to scientific research
and surveys are expected due to the
presence of SRWF WTGs.

Cumulative Impacts of Alternative C-
3b:

In context of reasonably foreseeable
environmental trends, the contribution
of Alternative C-3b to the individual
IPFs resulting from ongoing and
planned activities would be similar to
that of the cumulative impacts for the
Proposed Action. The impacts would
range from negligible to minor for
aviation and air traffic, cables and
pipelines, marine mineral extraction,
and most military and national security
uses; moderate for radar systems; and
major for USCG SAR operations and
scientific research and surveys. These
impact ratings are primarily driven by
the presence of offshore structures
such as WTGs in the offshore wind
lease areas.

Recreation and
Tourism

No Action Alternative:

The No Action Alternative would result
in moderate adverse and minor
beneficial impacts. Recreation and
tourism in the GAA would continue to
be affected by ongoing activities,
including vessel traffic, noise and
trenching from periodic maintenance
or installation of coastal and
nearshore infrastructure, and onshore
development activities.

Cumulative Impacts of the No Action
Alternative:

Proposed Action:

BOEM anticipates the construction,
operations and maintenance, and
conceptual decommissioning of the
Proposed Action would have moderate
adverse and minor beneficial impacts to
recreation and tourism. The impacts of
O&M activities associated with the
Proposed Alternative would range from
negligible to moderate adverse and minor
beneficial impacts to recreation and
tourism. The overall effect of the Proposed
Action on recreation and tourism would be
expected to be negligible to moderate
adverse and minor beneficial impacts, as

Alternative C-1:

BOEM expects that the impacts from
Alternative C-1 to recreation and
tourism would be similar, but
potentially less, to the Proposed
Action. All other impacts are
anticipated to be similar to those
described under the Proposed Action
and would be moderate adverse with
minor beneficial impacts.

Cumulative Impacts of Alternative C-1:
In context of reasonably foreseeable

environmental trends, the incremental
impacts contributed by Alternative C-1

Alternative C-2:

BOEM expects that the impacts from
Alternative C-2 to recreation and
tourism would be similar, but
potentially less, to the Proposed
Action. All other impacts are
anticipated to be similar to those
described under the Proposed Action
and would be moderate adverse with
minor beneficial impacts.

Cumulative Impacts of Alternative C-2:
In context of reasonably foreseeable

environmental trends, the incremental
impacts contributed by Alternative C-2

Alternative C-3:

BOEM expects that the impacts from
Alternative C-3 to recreation and
tourism would be similar to the
Proposed Action. All other impacts are
anticipated to be similar to those
described under the Proposed Action
and would be moderate adverse with
minor beneficial impacts.

Cumulative Impacts of Alternative C-3:
In context of reasonably foreseeable
environmental trends, the incremental
impacts contributed by Alternative C-3
to the cumulative impacts on

Preferred Alternative C-3b:
Construction, O&M, and
decommissioning of Alternative C-3b
would have overall moderate adverse
impacts and minor beneficial impacts
on recreation and tourism.

Cumulative Impacts of Alternative C-
3b:

In context of reasonably foreseeable
environmental trends, the incremental
impacts contributed by Alternative C-
3b to the cumulative impacts on
recreation and tourism would be
marginal. BOEM anticipates that the
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BOEM anticipates that the cumulative
impacts of the No Action Alternative
would likely be moderate adverse and
minor beneficial. The impacts
associated with future offshore wind
activities in the analysis area,
considered with other reasonably
foreseeable activities, current
activities, and environmental trends,
would be negligible to moderate
adverse effects if no other offshore
wind farms are authorized. Most of
the adverse impacts could be avoided
with APMs, but some impacts would
only be minimized with APMs in place.
If other offshore wind farms are
authorized, BOEM would anticipate
negligible to moderate adverse
impacts to recreation and tourism
with minor beneficial impacts.

recreation and tourism activities are
expected to continue with most impacts
being avoided with APMs in place.

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the cumulative
impacts on recreation and tourism in the
GAA would be moderate adverse with
minor beneficial impacts. In the context of
reasonably foreseeable environmental
trends, the incremental impacts
contributed by the Proposed Action would
be marginal.

to the cumulative impacts on
recreation and tourism would be
marginal. BOEM anticipates that the
cumulative impacts of Alternative C-1
would be moderate adverse with
minor beneficial impacts. This impact
rating is driven by ongoing and planned
activities as well as short-term and
permanent disturbance associated with
both onshore and offshore
construction, O&M and
decommissioning of the Alternative.

to the cumulative impacts on
recreation and tourism would be
marginal. BOEM anticipates that the
cumulative impacts of Alternative C-2
would be moderate adverse with
minor beneficial impacts. This impact
rating is driven by ongoing and planned
activities as well as short-term and
permanent disturbance associated with
both onshore and offshore
construction, O&M and
decommissioning of the Alternative.

recreation and tourism would be
marginal. BOEM anticipates that the
cumulative impacts of Alternative C-3
would be moderate adverse with
minor beneficial impacts. This impact
rating is driven by ongoing and planned
activities as well as short-term and
permanent disturbance associated with
both onshore and offshore
construction, O&M and
decommissioning of the Alternative.

cumulative impacts of Alternative C-3
would be moderate adverse impacts
with minor beneficial impacts. This
impact rating is driven by ongoing and
planned activities as well as short-term
and permanent disturbance associated
with both onshore and offshore
construction, O&M and
decommissioning of the Alternative.

Scenic and Visual
Resources

No Action Alternative:

The No Action Alternative would result
in moderate adverse impacts on
scenic and visual resources. Ongoing
O&M of the Block Island project and
construction of the Vineyard Wind 1
project and South Fork project would
have impacts on a viewer’s
experience, as they change the
expected environment and contrasts
to the previous seascape, landscape,
and open ocean environments.

Cumulative Impacts of the No Action
Alternative:

The cumulative impacts of the No
Action Alternative would result in
major impacts on visual and scenic
resources within the GAA due to the
presence of new structures, nighttime
lighting, land disturbance, and
increased traffic.

Proposed Action:

Under the Proposed Action, impacts of the
Sunrise Wind Project to scenic and visual
resources would be major adverse. The
presence of offshore WTGs and OCS-DC
would result in moderate to major adverse
impacts to the seascape character and
landscape character. Onshore structures
would be located either underground or in
previously developed areas, which would
result in negligible impacts during O&M
activities.

Cumulative Impacts of the Proposed Action:
BOEM anticipates that the cumulative
impacts on scenic and visual resources in
the GAA would be major adverse. In
context of reasonably foreseeable
environmental trends, the Proposed Action
would contribute a detectable increment to
the presence of structures, lighting, traffic,
land disturbance, port utilization, and
accidental releases. The Proposed Action
would contribute to the cumulative
impacts through changes in seascape
character units, ocean character units,
landscape character units, and viewer
experience.

Alternative C-1:

Under Alternative C-1, the seascape
character units, ocean character unit,
landscape character units, and viewer
experience would have similar major
adverse impacts to those of the
Proposed Action. The negligible
chances in distance of the WTGs would
be unnoticeable to the casual viewer at
the distance and impacts to scenic and
visual resources would be similar.

Cumulative Impacts of Alternative C-1:
In context of reasonably foreseeable
environmental trends, the incremental
impacts contributed by Alternative C-1
to the cumulative impacts on scenic
and visual resources would be
detectable. However, the differences in
impacts among the Proposed Action
and Alternative C-1 would be
negligible. BOEM anticipates that the
cumulative impacts of Alternative C-1
would be major adverse.

Alternative C-2:

Under Alternative C-2, the seascape
character units, ocean character unit,
landscape character units, and viewer
experience would have similar major
adverse impacts to those of the
Proposed Action. The negligible
chances in distance of the WTGs would
be unnoticeable to the casual viewer at
the distance and impacts to scenic and
visual resources would be similar.

Cumulative Impacts of Alternative C-2:
In context of reasonably foreseeable
environmental trends, the incremental
impacts contributed by Alternative C-2
to the cumulative impacts on scenic
and visual resources would be
detectable. However, the differences in
impacts among the Proposed Action
and Alternative C-2 would be
negligible. BOEM anticipates that the
cumulative impacts of Alternative C-2
would be major adverse.

Alternative C-3:

Under Alternative C-3a, C-3b, and C-3c,
the seascape character units, ocean
character unit, landscape character
units, and viewer experience would
have similar major adverse impacts to
those of the Proposed Action. The
negligible changes in distance of the
WTGs relocation and reduction of total
WTGs installed would be unnoticeable
to the casual viewer and impacts to
scenic and visual resources would be
similar.

Cumulative Impacts of Alternative C-3:
In context of reasonably foreseeable
environmental trends, the incremental
impacts contributed by Alternative C-
3a, C-3b, and C-3c to the cumulative
impacts on scenic and visual resources
would be detectable. However, the
differences in impacts among the
Proposed Action and Alternative C-3a,
C-3b, and C-3c would be negligible.
BOEM anticipates that the cumulative
impacts of Alternative C-3a, C-3b, C-3c
would be major adverse.

Preferred Alternative C-3b:

The installation of WTGs and other
facilities associated with the SRWF
would result in changes to the existing
seascape character. The seascape
character units, open ocean character
unit, landscape character units, and
viewer experience would have major
adverse impacts.

Cumulative Impacts of Alternative C-
3b:

In context of reasonably foreseeable
environmental trends, the incremental
impacts contributed by Alternative C-
3b to the cumulative impacts on scenic
and visual resources would be
detectable. However, the differences in
impacts among the Proposed Action
and Alternative C-3b would be
negligible. BOEM anticipates that the
cumulative impacts of Alternative C-3b
would be major adverse.
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

This chapter analyzes the impacts of the Proposed Action and Alternatives by establishing the existing
baseline of affected resources; predicting the direct and indirect impacts; and then evaluating those
impacts when added to the baseline and considered in the context of the reasonably foreseeable
impacts of future planned activities. 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. 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 E (Planned Activities Scenario). Appendix E describes
other ongoing and planned activities within the GAA 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 F (Analysis of Incomplete and Unavailable Information).

Analysis Approach

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 to
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).
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3.1 Impact-Producing Factors

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

e |dentifies cause-and-effect relationships between renewable energy projects and 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 to be considered in a cumulative impact scenario.

e |dentifies actions and activities that may affect the same physical, biological, economic, or
cultural resources as renewable energy projects and states that such actions and activities may
have the same IPFs as offshore wind projects.

The BOEM (2019) study identified the relationships between IPFs associated with specific past, present,
and reasonably foreseeable future actions in the North Atlantic OCS. BOEM determined the relevance of
each IPF to each resource analyzed in this Final EIS. If an IPF was not associated with the proposed
Project, it was not included in the analysis. Table 3.1-1 provides a brief description of the primary IPFs
considered in this analysis, including examples of sources and activities that result in each IPF. The IPFs
cover all phases of the Project, including construction, 0&M, and decommissioning. Appendix G (Impact-
Producing Factor Tables) includes the IPF tables for each resource considered in this Final EIS.

In addition to adverse effects, beneficial effects may accrue from the development of the proposed
Project and renewable energy sources on the OCS in general. The study Evaluating Benefits of Offshore
Wind Energy Projects in NEPA (BOEM 2017) examines this in depth. Benefits from the development of
offshore wind energy projects can accrue in three primary areas: electricity system benefits,
environmental benefits, and socioeconomic benefits, which are further examined throughout this
chapter.
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Table 3.1-1.

Impact-Producing

Factor

Sources and Activities

Primary Impact-Producing Factors Used in this Analysis

Accidental Releases

Mobile sources (e.g., vessels)
Installation and O&M of onshore
or offshore stationary sources
(e.g., renewable energy
structures, transmission lines,
cables)

Description

Unanticipated release or spills into receiving
waters of a fluid or other substance such as fuel,
hazardous materials, suspended sediment, trash,
or debris.

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

Discharges

Vessels

Structures

Dredged material ocean disposal
Installation and O&M of
submarine transmission lines,
cables, and infrastructure

Generally refers to routine permitted operational
effluent discharges to receiving waters. There can
be numerous types of vessel and structure
discharges, such as bilge water, ballast water,
deck drainage, gray water, fire suppression
system test water, chain locker water, exhaust gas
scrubber effluent, condensate, and seawater
cooling system effluent, among others.

These discharges are generally restricted to
uncontaminated or properly treated effluents
that may have BMPs or numeric pollutant
concentration limitations imposed through
United States Environmental Protection Agency
NPDES permits or USCG regulations.

Air Emissions

Internal combustion engines
(such as generators) aboard
stationary sources or structures
Internal combustion engines
within mobile sources such as
vessels, vehicles, or aircraft

Release of gaseous or particulate pollutants into
the atmosphere. Releases can occur on and
offshore.

Anchoring

Anchoring of vessels
Attachment of a structure to the
sea bottom by use of an anchor,
mooring, or gravity-based
weighted structure

Anchors, anchor chain sweep, mooring, and the
installation of bottom-founded structures can
alter the seafloor.

Electric And Magnetic
Fields

Substations

Power transmission cables
Inter-array cables
Electricity generation

Power generation facilities and cables produce
electric fields (proportional to the 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.




Impact-Producing

Factor

Land Disturbance

Sources and Activities
Onshore construction
Onshore land use changes
Erosion and sedimentation
Vegetation clearance

Description

Land disturbances for any onshore construction
activities.

Lighting

Vessels or offshore structures
above or under water
Onshore infrastructure

Light presence above the water onshore and
offshore as well as underwater associated with
offshore wind development and activities that
utilize offshore vessels.

Cable Emplacement
and Maintenance

Dredging or trenching

Cable placement

Seabed profile alterations
Sediment deposition and burial
Mattress and rock placement

Disturbances associated with installing new
offshore submarine cables on the seafloor,
commonly associated with offshore wind energy.

Noise

Aircraft

Vessels

Turbines

High-resolution geophysical
(HRG surveys) and geotechnical
surveys (drilling)

O&M

Vibratory and impact pile driving
Dredging and trenching

UXO detonations

Noise from various sources. Commonly
associated with construction 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).
May be noise generated from turbines
themselves or interactions of the turbines with
wind and waves.

Port Utilization

Expansion and construction
Maintenance

Use

Revitalization

Effects associated with port activity, upgrades, or
maintenance that occur only because of the
Project. Includes activities related to port
expansion and construction from increased
economic activity and maintenance dredging or
dredging to deepen channels for larger vessels.

Presence Of Structures

Onshore and offshores structures
including towers and transmission
cable infrastructure

Effects associated with onshore or offshore
structures other than construction-related
effects, including the following:

e Space-use conflicts

e  Fish aggregation/dispersion

e  Bird attraction/displacement

e Marine mammal attraction/displacement

e  Sea turtle attraction/displacement

e Scour protection

o Allisions

e Entanglement

e Gear loss/damage

e Fishing effort displacement

e Habitat alteration (creation and
destruction)

e  Migration disturbances

e Navigation hazard

e Seabed alterations

e Turbine strikes (birds, bats)




Impact-Producing
Factor Sources and Activities Description
e Viewshed (physical, light)
e Microclimate and circulation effects

Disruption or displacement of scientific surveys
and impacts to radar systems (air traffic control,
air space surveillance, weather, high-frequency
ocean observation radar)

e Aircraft Marine and onshore vessel and vehicle
Traffic e Vessels congestion, including vessel strikes of sea turtles
e \ehicles and marine mammals, collisions, and allisions.
Generation of electricity and its provision of
Energy Generation / i ey eeEsen reliable energy sources as cor.npared wiFh othe'r
Security energy sources (energy security). Associated with

renewable energy development operations.
Effects of climate change, such as warming and
sea level rise, and increased storm severity or
frequency. Ocean acidification refers to the
effects associated with the decreasing pH of
seawater from rising levels of atmospheric carbon
dioxide

Climate Change Emissions of greenhouse gases

e Bottom trawls, bycatch/benthic
disruption

e  Ghost fishing, entanglement

e  Midwater trawls,
bycatch/overfishing

e Dredging

Refers to entanglement and benthic disruptions
that may affect biota. Primarily associated with
commercial and recreational fishing activities, but
also may be associated with marine minerals
extraction and military uses.

Gear Utilization

Source: BOEM 2019




3.2 Mitigation Identified for Analysis in the Environmental Impact Statement

During the 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, and cultural resources assessed in this document.
These potential additional mitigation measures are described in Appendix H (Mitigation and Monitoring)
and analyzed in the relevant resource sections in Chapter 3. BOEM may choose to incorporate one or
more of these additional mitigation measures in the Preferred Alternative. 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 Magnuson-
Stevens Fishery Conservation and Management Act (MSFCMA). Mitigation imposed through
consultations are included in this Final EIS. Those additional mitigation measures presented in Appendix
H 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.
As previously discussed, all Sunrise Wind-committed measures are part of the Proposed Action (refer to
Section 2.1 for details). If a mitigation measure was analyzed in the impact analysis for the selected
alternative and that measure influenced the impact determination for a particular resource, that
measure would be included as a term and condition.
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3.3 Definition of Impact Levels

This Final EIS uses a four-level classification scheme to characterize potential beneficial and adverse
impacts of alternatives, including the Proposed Action. Where directionality (e.g., adverse or beneficial)
is not specifically noted, the reader should assume the impact is adverse. Tables in each resource
section in Chapter 3 identify adverse and beneficial impact levels definitions for all biological, physical,
and socioeconomic resources that the proposed Project and alternatives could potentially affect. In
addition, impacts are defined in terms of their duration. Short-term effects are effects that may extend
beyond construction, potentially lasting for several months, but not several years or longer. An example
would be clearing of onshore shrubland vegetation during construction; the area would be revegetated
when construction is complete and, after revegetation is successful, this effect would end. Long-term
effects are effects that last for a long period of time (e.g., decades or longer). An example would be the
loss of habitat where a foundation was installed. Permanent effects have no expected end. An example
would be the conversion of land to support new onshore facilities or the placement of scour protection
that is not removed as part of decommissioning.
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3.4 Air Quality

Please see Appendix Q, Section 3.4 for the analysis of the Air Quality resource.
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3.5 Water Quality

Please see Appendix Q, Section 3.5 for the analysis of the Water Quality resource.
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3.6 Bats

Please see Appendix Q, Section 3.6 for the analysis of the Bats resource.
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3.7 Benthic Resources

This section discusses potential impacts on benthic resources, other than fishes and commercially
important benthic invertebrates, from the proposed Project, alternatives, and future offshore wind
activities in the GAA (COP, Appendix D, Figure D-4; DNV GL 2021). The benthic GAA, as described in
Appendix D (Geographical Analysis Areas), covers the offshore cable alignments including a 330-ft
(100-m) buffer, the ICW-HDD area where the cables leave the mainland, and the SRWF Lease Area. For
the assessment of future offshore activities, the analysis area was expanded to include an approximately
10-mi (16-km) buffer to allow broader characterization and variation of the surrounding habitat using
findings from prior and ongoing studies of benthic environments in the Southern New England region
More specific analysis is supported by the site-specific surveys conducted within the SRWF Lease Area.
Details of sampling methods and results are provided in COP Appendices M1-M3 (Inspire 2022a, Inspire
2022b, Inspire 2022c). Benthic resources include the sediments, substrate, and living resources on the
bottom of a water body, in this instance, the Atlantic Ocean and waters within the Southern New
England Region of the Mid-Atlantic Bight. Benthic communities vary depending on the physical habitat
characteristics including water depth, substrate properties and composition, level of disturbance, and
light availability. Benthic communities may shift in response to biological interactions such as predation,
competition, and seasonal species migrations.

3.7.1 Description of the Affected Environment and Future Baseline Conditions

3.7.11 SRWEC-0OCS

After crossing into federal waters, the SRWEC alignment proceeds approximately 40 mi (64 km) east,
then turns to the northeast and continues for another 45 mi (72 km) to the Lease Area boundary (see
Figure 1.1-1 in the COP, Sunrise Wind 2023a). This portion of the SRWEC disturbance corridor would
cover approximately 1,260 ac (170 km by 30 m); however, benthic surveys covered a much broader
buffer (1,082 ft [330 m]) on either side of the proposed corridor to thoroughly characterize the
environment.

The affected environment for the proposed cable alighment crosses a transitional zone separating
waters off the barrier islands and Long Island Sound from the OCS (BOEM 2013) and is within the Mid-
Atlantic oceanic ecoregion, or the Southern New England Region. These waters support a diverse and
abundant assemblage of fishes and invertebrates, including many commercially and recreationally
important species which are discussed in Section 3.14, Commercial Fisheries and For-Hire Recreational
Fishing.

The 2020 surveys identified two distinct regions of the SRWEC-OCS based on sediment composition and
benthic community: (1) the western stations extending from the three-mile NYS waters boundary to
where the planned cable corridor turns northeastward, and (2) the eastern portion including the
remaining stations along the SRWEC-OCS extending to the SRWF (COP, Appendix M1; Inspire 2022a).
Sediments transition from medium sand and fine sand (CMECS Substrate Subgroups) with ripples in the
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western portion to very fine sand with limited small-scale bedforms along the eastern portion of the
SRWEC-OCS. The biological components of the benthic environment along the SRWEC-OCS follow a
similar pattern. Generally, the western portion of the SRWEC-OCS had high densities of sand dollars
while the eastern portion of the SRWEC-OCS was inhabited by burrowing anemones (cerianthids) and
sea stars. This corroborates previous reports that observed high occurrences of sand dollars and sand
ripples in this general area (e.g., NYSERDA 2017). Gravel was uncommon in sediments along the SRWEC-
OCS, and no boulder fields were observed at any of the stations along the SRWEC-OCS. In soft-bottom
habitats, one cluster of scattered boulders was mapped east of the corridor bend and dispersed
scattered boulders were observed along the entire corridor east of the bend; west of the corridor bend,
scattered boulders were rarely observed. At the two stations that did have gravel present, the
macrohabitat types were identified as sand with pebbles/granules, the maximum gravel size was
pebble/granule, and there was no observed attached epifaunal growth. Water depths ranged from 15 to
88 ft (5 to 27 m) with shallower areas nearer to shore.

3.7.1.2 Regional Setting

The Lease Area is located offshore of the Northwestern Atlantic OCS within the Southern New England
Region; a portion is within the southern part of the Rhode Island and Massachusetts WEAs and the
remainder is located within the western portion of the Massachusetts WEA. Surveys have determined
that Cox Ledge, an area noted for its benthic habitat complexity, is approximately 3.1 to 6.2 mi (5 to 10
km) north of Priority Area 1, which is the area closest to the ledge terminus (Figure 2.1-5). The SRWEC is
planned to extend westward from the southern part of the Lease Area through the New York Bight
(NYB) to Fire Island, New York (see Figure 1.1-1 of the COP; Sunrise Wind 2023a). In 1968, the United
States obtained an easement from New York for the "use and occupation by the United States of
America for the purposes of Fire Island National Seashore of lands now or formerly under the waters of
the Atlantic Ocean in the Towns of Islip and Brookhaven.” The NPS administers these lands extending
1,000 ft (304.8 m) southerly into the Atlantic Ocean as part of Fire Island National Seashore. The SRWEC
would then cross the ICW to connect with the onshore facilities.

The SRWF and the SRWEC would cross waters that transition from the continental slope and coastal
areas near Long Island extending out onto the OCS. The benthic assessments confirmed the presence of
this region’s characteristic mobile sandy substrate and associated benthic communities that are adapted
to survive in dynamic ocean conditions (COP, Appendices M1 [Inspire 2022a], M2 [Inspire 2022b], and
M3 [Inspire 2022c]). Although there are likely shifts in benthic community assemblages and particular
taxa abundances from year to year and seasonally, the benthic habitat and ecological functioning of the
benthic community is generally stable in the marine portions of the Project Area. Specific sensitive taxa
in the region, including soft corals, are generally long-lived and sessile. As such, their distributions and
presence are not strongly influenced by seasonality (Sunrise Wind 2023a).

Benthic communities provide important ecosystem functions related to trophic (food web) processes as
well as contributing to habitat complexity in the generally homogeneous sandy/soft substrate typical of
the region. The species that inhabit the benthic habitats of the OCS include infaunal species, those living
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in the sediments (e.g., polychaetes, amphipods, mollusks), and epifaunal species, those living on the
seafloor surface (mobile; e.g., sea stars, sand dollars, sand shrimp) or attached to substrates (sessile;
e.g., barnacles, anemones, tunicates). In addition to trophic links and biogenic structure, benthic species
can also serve important roles in facilitating nutrient and carbon cycling in the sediments through
functions such as water filtration, biodeposition, bioirrigation, and bioturbation. A summary of these
species, likelihood of presence, and the potential time of year that they could be present in the region is
included in Table 5.2-3 of the COP, Appendix M-1 (Inspire 2022a).

Site-specific benthic habitat assessments were conducted in the spring (SRWF and SRWEC-0CS) and
summer 2020 (SRWEC-NYS) (COP, Appendix M1 [Inspire 2022a] and M2 [Inspire 2022b]), using a
combined SPI/PV system. The data generated from these SPI/PV surveys met BOEM Benthic Habitat
Survey Guidelines (BOEM 2019) to characterize surface sediments; delineate and characterize hard
bottom areas; identify and confirm benthic flora and fauna, including sessile and slow-moving
invertebrates; identify sensitive habitats; establish pre-construction baseline benthic conditions against
which post-construction habitats can be compared; and determine the suitability of sampled reference
areas to serve as controls for future monitoring and assessment. Backscatter data were derived from
multibeam echo sounding and processed to a resolution of 25 cm. These data are based on the strength
of the acoustic return to the instrument so that softer, fine-grained sediments absorb more of the
acoustic signal and a weaker signal is returned to the device, providing information on seafloor sediment
composition and texture. A combination of backscatter over hill-shaded bathymetry and side-scan sonar
data were used to detect large- and small-scale bedforms, such as megaripples and ripples, mapped for
SRWEF in Figure 3.7-1 and for SRWEC-OCS and SRWEC-NYS waters in Figure 3.7-2. Boulders present in the
Lease Area and along the SRWEC corridor are depicted in Figure 3.7-3.
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There are five benthic resource assessment areas for the Sunrise Wind Project: (1) the SRWEC alignment
within NYS waters (SRWEC-NYS); (2) the SRWEC alighment on the OCS; (3) the ICW-HDD area; (4) the
ICW temporary equipment area; and (5) the SRWF. The Benthic Habitat Study Area is inclusive of the
areas Sunrise Wind surveyed for siting the SRWF in the Lease Area, a 330 ft (100 m buffer on either side
of the SRWEC-OCS and the SRWEC—-NYS, and the area encompassed by the ICW HDD. The SRWEC-OCS
and SRWEC-NYS Study Areas are corridors that were surveyed to support siting of the export cable
bundle (COP, Appendix M-3; Inspire 2022c). Benthic resources vary among these five areas and will be
discussed separately. Sediment grain size distribution is an important factor of benthic habitats and
influences benthic community distributions and can be used to infer benthic taxa that are likely present
in a particular environment. Linking the physical substrate characteristics with the biological functional
and taxonomic composition is accomplished using the Coastal and Marine Ecological Classification
Standard (CMECS) (FGDC 2012), as recommended by BOEM (BOEM 2019). CMECS provides a standard
means to categorize the physical (substrate) and biological (biotic) components of environments.

A total of 408 stations were surveyed, which included 252 stations at the SRWF, 107 stations along the
OCS section of the export cable (SRWEC— OCS), 35 stations in the NYS section of the export cable
(SRWEC-NYS), and eights stations along the path of the ICW-HDD. Additionally, 20 stations were
surveyed across four reference areas to serve as a comparison. Samples were collected at intervals of
1,000 ft (304.8 m). Four reference areas were sampled and characterized to provide a baseline for post-
construction monitoring (COP, Appendix M1; Inspire 2022a). In general, the physical and biological
features characterizing the four reference areas were similar to the nearby stations at the SRWF and
SRWEC-OCS. This indicates that these potential reference areas are likely suitable for comparison after
cable installation and wind farm construction.

3.7.13 Surficial Sediments and Geomorphology

Spatial trends in sediment composition were found in the SRWF area. The northwest region had a higher
frequency of gravels; the southeast and west-central regions were characterized by finer substrata and
limited small-scale sediment mobility; and the northeast region was generally composed of fine to
coarse sand with sand ripples common. Boulders were infrequently observed at the SRWF but did occur
in the northwest region, with the exception of an area located along the southern border at
approximate longitude of 71.1 degrees west.

Surficial sediments were mapped for a portion of SRWF and along the route of the SRWEC in the OCS
and New York state waters based on both acoustic and SPI/PV ground-truthing surveys (COP,
Appendices M1 [Inspire 2022a], M2 [Inspire 2022b], and M3 [Inspire 2022c]). The sea bottom sediments
in the SRWF and the SWREC generally consist of a mix of sand and muddy sand coastal plain sediments,
with coarser, glacially deposited sands and gravels in the northwestern portion of the SRWF and locally
elsewhere. The northwest portion of the SRWF was the only area where gravel was observed
consistently across stations. Gravel in this area ranged in size from “washed” pebbles and granules to
patchy cobbles and boulders on sand, which were encrusted by epifauna (e.g., bryozoa and hydroids).
Patches of mixed sediments also occur, as well as occasional lenses of muddy sediments.
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Within the ICW-HDD, surficial sediments generally consist of Holocene gravels and fine sands, muddy
sands, and sandy muds. Surficial sediments on the inner Continental Shelf within the SRWEC-NYS
alignment primarily consist of Holocene-era fine to medium quartz beach, dune sands, and finer-grained
sediments (Williams 1976). These sediments are generally 6 to 16 ft (2 to 5 m) thick but can be up to

33 ft (10 m) thick in the vicinity of ebb-tide shoals or large, linear, obliquely shore-attached sand ridges
(Bokuniewicz et al. 2011; Schwab et al. 2000). Also present in some areas of the SRWEC-NYS alignment,
and more commonly in the nearshore areas within the Fire Island National Seashore boundary, are
coarse sand and gravel glacial outwash deposits of Pleistocene age (Williams 1976)(Figure 3-19, COP,
Appendix M3; Inspire 2022c). Medium-density boulder fields identified in the nearshore area of SRWEC-
NYS as part of benthic mapping are likely associated with Pleistocene-era glacial outwash or moraine
deposits (COP, Appendix M3; Inspire 2022c). The majority of the SRWEC-NYS both within the Fire Island
boundary and extending along the alignment was composed of sand and muddy sand.

Surficial sediments on the outer shelf within the SRWEC-OCS alignment generally consist of Holocene or
Pleistocene fine to medium quartz marine sands, interbedded with lenses of silt and clay (Williams
1976). These sediments are typically 33 to 98 ft (10 to 30 m) thick, and possibly as thick as 295 to 328 ft
(90 to 100 m) where deposits have filled an intricate paleochannel system cut into the Upper
Pleistocene surface formed during the last marine transgression (Bokuniewicz et al. 2011; Schwab et al.
2000; Williams 1976).

Within the SRWF, surficial sediments include both Holocene or Pleistocene fine to medium quartz
marine sands and muddy sands, interbedded with lenses of silt and clay, and coarser glacially deposited
sands and gravels. The SRWF is in adjacent to the terminal moraine associated with the maximum extent
of the Laurentide continental ice sheet (Fugro 2021) where it lies atop the open Continental Shelf. The
SRWF and the SRWEC-OCS are located immediately south of submerged end moraines, in what was an
extensive glacial outwash plain. Glacial moraine habitats were not observed within the Study Area (COP,
Appendix M3; Inspire 2022c). The sediments associated with the glacial influenced areas in the northern
and western parts of the SRWF include Pleistocene sand and gravel fluvioglacial outwash deposits and
reworked sand, gravel, and silt sediments from glacial processes. Boulder deposits present in the SRWF
are part of moraine deposits, glacial outwash, or glacial erratics transported by glacial ice rafts. Benthic
sediment mapping classified areas as stratified and sorted glacial drift based on morphological
interpretation of an irregular seafloor (COP, Appendix M3; Inspire 2022c).

Seabed slopes are generally very low, with an average gradient of less than 0.1 degrees (0.15 percent).
Within glacially deposited boulder fields, rugosity can be high, with seabed gradients locally exceeding
5 degrees. Sediment bedforms develop in finer-grained sediments as a response to hydrodynamic
conditions induced by currents and wave action. Sediment bedforms identified in inner and outer shelf
sandy sediments include ripples (less than 1.6 ft [0.5 m] in height), mega ripples (1.6 to 5 ft [0.5 to 1.5
m] in height), and occasionally sand waves (more than 5 ft [1.5 m] in height). In some areas, sandy
sediments are without notable bedforms, indicating lower-energy sand deposition areas. Generally,
softer silt/clay sediments within the SRWF and the SWREC lack surficial bedforms, indicating low energy
depositional environments.
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3.7.14 General Area Characteristics

Seven benthic macrohabitat types were documented during the site-specific SPI/PV survey as
characterized from the comprehensive SPI/PV analyses of selected physical and biological attributes:

(1) sand and mud, (2) sand, (3) sand and mud with ripples, (4) sand with ripples, (5) sand with mobile
gravel, (6) patchy cobbles and boulders on sand, and (7) cobbles and boulders on sand. The dominant
CMECS substrate group across all areas surveyed was sand or finer, and small, dispersed areas of gravels
were also encountered. Dominant substrate subgroups present in order of prevalence included very fine
sand, fine sand, medium sand. There were some dispersed areas of gravels and a few cobbles and very
infrequent boulders, although some area surveys encountered no boulders (e.g., SWREC-OCS). The
CMECS biotic setting for all areas surveyed was benthic/attached biota and the biotic class was faunal
bed. Although the biotic subclass is not directly based on sediment grain size distributions, it reflects
them at the scale of relevance to the dominant fauna present, thus serving as an integrator of physical
and biological characteristics of the seafloor. CMECS expressly states that “substrate type is such a
defining aspect of the faunal bed class that CMECS Faunal Bed subclasses are assigned as physical-
biological associations involving both biota and substrate” (FGDC 2012). Biotic subclass varied somewhat
among the benthic resource assessment areas, but soft sediment fauna generally dominated the
stations surveyed with occurrences of attached fauna (where hard substate components were present)
and inferred fauna. Specific fauna and spatial trends observed are described below for each assessment
area.

Table 3.7-1 summarizes results relevant to the discussion of the benthic habitat surveys conducted by
INSPIRE Environmental in 2020 at the four assessment areas.

3.7.1.5 ICW-HDD

A portion of the onshore transmission cable would cross the Long Island ICW where it opens into
Bellport Bay near the William Floyd Parkway Bridge (Figure 3.3.3-3 in the COP, Sunrise Wind 2023a). An
HDD would be used to place the cable to avoid impacts to coastal resources. This assessment area is in a
narrow section of the ICW connecting Narrow Bay with Bellport Bay. The ICW is maintained for vessel
traffic and dredging to maintain the 6 ft (2 m) depth and dredge material redistribution does occur on a
regular basis. In 2012, dredged materials were used to repair a barrier island breach caused by
Hurricane Sandy near Smith Point County Park, the proposed landfall site for the SRWEC (USACE 2022).

The eight stations along the alignment were classified by the CMECS Biotic Subclass as either soft
sediment fauna or attached fauna. The north side of the channel had a thick carpet of polychaete tubes
across the sediment—water interface. The two stations on the south side of the channel were
characterized by sand ripples with some biotic tracks. The two central station had small gravels
encrusted with bryozoa (moss animals) over muddy sand. Tufts of floating macroalgae were noted in
multiple PV replicates collected from the ICW HDD. SAV beds including some eel grass (Zostera marina)
were found off the south shore of the channel.
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3.7.1.6 SRWEC-NYS Alighment

The first 6.2 mi (10 km)-long segment of the SRWEC alighment would be developed in NYS waters off
the coast of Long Island, New York. The alighment begins at Smith Point County Park and proceeds east
to the boundary of NYS waters approximately 3 nm (3.45 mi; 5.56 km) offshore. This portion of the
SRWEC disturbance corridor would cover approximately 74.1 ac (0.3 square kilometers [km?]); however,
benthic survey stations covered a much broader buffer (1,083 ft [330 m]) on either side of the proposed
corridor to thoroughly characterize the environment.

All 35 stations surveyed along the SWEC-NYS alignment, including the two stations nearest, but outside
of, the Fire Island National Seashore easement, consisted of soft sediments ranging from very fine sand
to medium sand with visual evidence of generally low organic matter content, although there was
evidence of the presence of benthic microalgae at many of the stations (COP, Appendix M2; Inspire
2022b). The sediment grab samples were all primarily sand with minor fractions of silt/clay and gravel.
The macrohabitat characteristics indicated greater bedload transport nearer to shore with more distinct
ripples in the sand as well as greater suspended material which contributed to higher turbidity. This
trend indicates decreasing wave action effects proceeding from shallower waters out into deeper areas.
Water depths ranged from 15 to 88 ft (5 to 27 m) with shallower areas nearer to shore. Approximately
80 percent of the habitats mapped in SRWEC-NYS were categorized as soft bottom and the remaining
20 percent were categorized as complex (COP, Appendix M2; Inspire 2022b). Most of the habitats
crosswalked to complex (see Section 3.7.5.2.1), as well as boulder fields and scattered boulders, were
mapped in one discrete area interspersed with soft bottom habitats approximately 1.24 mi (2.0 km)
offshore where the SRWEC—NYS Study Area widens nearshore, but beyond the Fire Island National
Seashore boundary (COP, Appendix M3; Inspire 2022c).

Hermit crabs (Coenobitidae), sand dollars (Echinarachnius parma), burrowing anemones (cerianthids)
and tube-building polychaetes (Diopatra sp.) were commonly observed in the SPI and PV images across
SRWES-NYS stations. Sediment grab analysis revealed the infaunal community was generally dominated
by two polychaetes (Polygordius sp. and Mediomastus sp.), with high occurrences of the amphipod,
Protohaustorius wigleyi, at the nearshore stations.
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Table 3.7-1. Select Physical and Biotic Characteristics of Benthic Habitats Summarized by Proposed Project Component Areas

Water Depth .
ater bep Dominant Substrate

No. of ft (m) Common Taxa Observed
Area Samples Minimum Maximum Group (n = # Stations)
Sand or finer Soft sediment fauna; B
ICW-HDD 8 NR NR NR and gravel Sandy gravel attached fauna None (n=8)

Dioptera (n=7)
Soft sediment fauna | Cerianthid (n=10)
Sand Dollar (n=21)

Very fine sand,

SRWEC-NYS 35 15 (4.6) 88 (26.8) 57.1(17.4) | Sand or finer y
fine sand

sand or finer, Very fine sand, |Soft sediment fauna; Dioptera (n=2)
SRWEC-0CS 107 89.9 (27.4) | 224.1 (68.3) | 161.7 (42.3) | gravel/gravel y ! " | Cerianthid (n=10)
fine sand attached fauna

mixes Sand Dollar (n=42)

R EAlE Very fine sand, |Soft sediment fauna; SEloClle] =2
SRWF 252 128 (39.0) | 259.1 (79.0) | 161.7 (49.3) | gravel/gravel fine sand attached fauna Cerianthid (n=10)

mixes Sand Dollar (n=11)

Sources: COP, Appendices M1 (Inspire 2022a),M2 (Inspire 2022b), and M3 (Inspire 2022c).

1 CMECS classifications (FGDC 2012).

Notes: NR = not recorded; ICW-HDD = Intracoastal Waterway horizontal direct drilling; SRWEC-NYS = Sunrise Wind Export Cable in New York State waters; SRWEC-OCS = Sunrise
Wind Export Cable in Outer Continental Shelf waters; SRWF = Sunrise Wind Farm




3.7.1.7 SRWEF Lease Area

The SRWF portion of the Project would be developed on the OCS, approximately 26.5 nm (30.5 mi
[48.1 km]) east of Montauk, New York. The Lease Area comprises approximately 86,769 ac (351 km?).

Sediments were overwhelmingly from CMECS Substrate Group Sand or Finer in 252 samples taken in the
SRWEF. The presence or absence of bedforms in the PV images provides a snapshot in time of the small-
scale sediment mobility in a given area. In the deeper regions of the SRWF, small-scale sediment
mobility was generally low, as assessed through the general lack of bedforms observed; however, some
spatial trends in sediment composition were observed: the northwest region had more stations with
gravels; the southeast and west-central regions were characterized by finer substrata and limited small-
scale sediment mobility; the northeast region was generally composed of fine to coarse sand with sand
ripples common. These regions are delineated in COP, Appendix M1, Figure 3.1-1 (Inspire 2022a).
Boulders were infrequently observed within the SRWF and only in the northwest region of the sample
area. The presence of coarser habitat components and some hard substrates (gravels and boulders) that
serve as potential attachment for epifauna places the northwest region of the Lease Area in a higher
complexity habitat class (see Figures 3.1-2, 3.1-3, and 3.1-5 in the COP, Appendix M1; Inspire 2022a).

The biological attributes of the SRWF followed spatial trends corresponding with the physical features.
Stations in the southeast region of the SRWF, which were predominantly very fine sand (CMECS
Substrate Subgroup) and sand and mud (macrohabitat type), had high occurrences of burrowing
anemones (cerianthids) and sabellid worms. Stations in the northeast region of the SRWF, which were
predominantly medium sand or fine sand (CMECS Substrate Subgroup) and sand with ripples
(macrohabitat type), had high occurrences of sand dollars. The northwest region of the SRWF, which
was more heterogenous in seabed composition but included higher frequency of gravelly sand and
sandy gravel (CMECS Substrate Subgroups) compared to the rest of the SRWF and was generally more
complex in macrohabitat types (e.g., sand with mobile gravel, patchy cobbles and boulders on sand),
was inhabited by attached epifauna (e.g., hydroids [Tubularia spp.], sea stars, and bryozoa).

All of the evaluated GAAs overlap Cox Ledge, an area of concern for fishery managers because it
provides important habitat for several commercially and recreationally important species—notably,
spawning habitat for Atlantic cod (Gadus morhua). A portion of Cox Ledge was designated by the New
England Fishery Management Council (NEFMC) as a habitat management area to protect Essential Fish
Habitat (EFH) for a number of managed fish species. NOAA acknowledged the importance of Cox Ledge
but disapproved the designation because they concluded the proposed gear restrictions approved by
the NEFMC would likely be ineffective at minimizing impacts on habitat function (NEFMC 2018; NOAA
2017). BOEM is currently funding a 3-year study (AT-19-08) examining movement patterns of Atlantic
cod, black sea bass (Centropristis striata), and other species in the southern New England region,
including the SRWF Lease Area. The study is being conducted by NMFS and a team comprising a state
resource agency, a university, and a nonprofit organization (BOEM 2019). Given the level of concern
raised about potential impacts on Cox Ledge and Atlantic cod, the discussion of potential effects
presented in the following sections places emphasis on this and other species of particular concern.
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3.7.1.8 Sensitive Taxa and Species of Concern

Sensitive seafloor habitats in the Mid-Atlantic ecoregion include corals, SAV beds, and valuable cobble
and boulder habitat (BOEM 2019). Cobble and boulder habitat can serve as structure for hard and soft
corals, nursery ground for juvenile lobster, and as preferable benthic habitat for squid to deposit their
eggs. Taxa considered sensitive for this region include corals, seagrass beds, squid eggs, and American
lobster (Homarus americanus).

In the SRWEC-NYS area, species of ecological concern and/or concern regarding possible habitat
disturbance from offshore wind construction and operation activities include black sea bass
(Centropiristis striata), Atlantic cod, sea scallop (Placopecten magellanicus), and ocean quahog (Arctica
islandica) (Guida et al. 2017).

The benthic surveys did not identify any sensitive taxa, species of special concern, or non-native taxa at
any of the stations along the SWEC-NYS or the ICW-HDD. The estuarine environment of the ICW HDD
was surveyed to determine if eelgrass was present. Eelgrass was not found during the 2020 benthic
survey conducted at eight stations in the ICW or during the SAV-focused surveys conducted in Summer
2020 and Fall 2022 with towed video. SAV was mapped along the south shore of the ICW by the New
York Department of State’s 2018 LISS Estuary Habitat survey. The presence of seagrass beds, such as
those observed along the south shore of the channel in 2018, are considered sensitive and ecologically
important benthic habitat. SAV bed distribution frequently changes from year to year, particularly when
large beds are not established, and water quality and clarity are highly variable. Pre-construction surveys
for SAV are included in the mitigation and monitoring plan (Appendix H).

In the SRWF area, one sensitive taxon was identified. Northern star coral, Astrangia poculata, a nonreef-
building hard coral, occurred at five stations within the SRWF (Stations 003, 085, 227, 702, and 721)
(COP, Appendix M1, Inspire 2022a). Two species of special concern, a sea scallop, Placopecten
magellanicus, and bivalve siphons indicative of ocean quahog were documented in the SRWF area. The
sea scallops observed were isolated individuals at seven of the 252 stations, no scallop beds or high-
density areas were observed. The bivalve siphons were observed at one station (Station 130).

3.7.2 Impact Level Definitions for Benthic Resources

This Final EIS uses a four-level classification scheme to analyze potential impact levels on benthic
resources from the alternatives, including the Proposed Action. Table 3.7-2 lists the definitions for both
the potential adverse impact levels and potential beneficial impact levels for benthic resources. Table G-
6 in Appendix G (Impact-Producing Factor Tables) identifies potential IPFs, issues, and indicators to
assess impacts to benthic resources. Impacts are categorized as beneficial or adverse and may be short-
term or long-term in duration. Short-term impacts may occur over a period of a year or less. Long-term
impacts may occur throughout the duration of a Project or persist after decommissioning. The concept
of recoverable impacts evaluates the intensity and duration of a potential effect in the context of the
response (of an individual or a habitat) to experiencing an impact. A recoverable impact is one where an
injury or displacement may occur, but the individual or habitat is likely to recover without lingering
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adverse effects. A non-recoverable impact may injure an individual to the extent where the individual

retains long-term impairment or mortality results. However, recoverable impacts may reduce individual

fitness and/ or expose the individual to increased risk of predation (Popper et al. 2014).

Table 3.7-2.

Impact Level

Definition of Potential Adverse and Beneficial Impact Levels for Benthic

Resources

Definition of Potential Adverse

Definition of Potential Beneficial

Negligible

Impact Levels

Impacts on benthic resources (species or
habitat) would be adverse but so small as to
be undetectable or barely measurable, with
no consequences to individuals or
populations.

Impact Levels

Impacts on species or habitat would be
beneficial, but so small as to be
unmeasurable.

Minor

Most adverse impacts on species would be
avoided. Adverse impacts on sensitive
habitats would be avoided; adverse impacts
that do occur would be temporary or short
term in nature.

If beneficial impacts occur, they may result in
a benefit to some individuals and would be
temporary to short term in nature.

Moderate

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

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

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

Major

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

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

3.7.3 Impacts of Alternative A - No Action on Benthic Resources

When analyzing the impacts of the No Action Alternative on benthic resources, BOEM considered the

impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities,

on the baseline conditions for benthic resources. 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, as described in Appendix E (Planned Activities Scenario).

3.7.3.1

Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for benthic resources described in Section 3.7,

Affected Environment would continue to follow current regional trends and respond to IPFs introduced
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by other ongoing non-offshore wind and offshore wind activities. Ongoing non-offshore wind activities
within the GAA that contribute to impacts on benthic resources are generally associated with inshore
dredging, coastal development, offshore construction including bottom disturbance and habitat
conversion, and climate change. Impacts associated with climate change have the potential to alter
species distributions and increase individual mortality and disease occurrence. Ongoing offshore wind
activities within the GAA (a 330-ft [100-m] buffer along the cable routes and a 10-mi [16-km] radius
centered on the SRWF Lease Area) that contribute to impacts on benthic resources include:

e Ongoing construction of the South Fork project (12 WTGs and 1 OSS) in OCS-A

The South Fork project would affect benthic resources through the primary IPFs of noise, presence of
structures, electromagnetic fields (EMFs), and seafloor disturbance. Ongoing offshore wind activities
would have the same type of impacts from noise, presence of structures, EMF, and seafloor disturbance
that are described in detail in the following section for planned and ongoing offshore wind activities, but
the impacts would be of lower intensity.

3.7.3.2 Cumulative Impacts of the No Action Alternative

At the time of this Final EIS, there are several offshore wind projects in various stages of permitting and
development. As such, the following is a general description of potential impacts due to offshore wind
and other ongoing actions in the analysis area; however, it is impossible to predict with certainty which
projects would be in process, under construction, or operating in the near future. Therefore, this impact
analysis makes assumptions about the magnitude and extent of potential impacts based on currently
licensed offshore wind projects and those under consideration as well as other ongoing activities in the
impacts assessment area.

Seafloor disturbance: Based on projects currently under evaluation or development, up to 1,284 ac
(519 ha) could be affected by anchoring or mooring activities during offshore wind energy development
within the benthic resources GAA. This offshore energy facility construction would involve direct
disturbance of the seabed, leading to direct impacts on benthic, finfish, and invertebrate resources or
degradation of sensitive habitats, including EFH. In general, however, these effects would be localized to
the disturbance footprint and vicinity. The severity of these effects would vary depending on the species
and life stage sensitivity to specific stressors that extend into the area, resulting in minor to moderate
adverse impacts on benthic resources. Such impacts are expected to be localized and short-term but
could be long-term if they occur in eelgrass beds or hard-bottom habitats.

Future activities would disturb more than 3,037 ac (1229 ha) of seabed from IAC installation within the
benthic GAA, resulting in the long-term alteration of benthic habitat. The specific type and extent of
habitat conversion and the resulting effects on benthic habitats, EFH, invertebrates, and finfish would
vary depending on the Project design and site-specific conditions. The widespread development of
offshore renewable energy facilities would, however, create a distributed network of artificial reefs on
the Mid-Atlantic OCS. These reefs form biological hotspots that could support species range shifts and
expansions, non-native species, and changes in biological community structure (Degraer et al. 2019;
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Methratta and Dardick 2019; Raoux et al. 2017). Those changes could influence fish and invertebrate
community structure in the future, but the likelihood, nature, and significance of these potential
changes are difficult to predict and a topic of ongoing research.

Presence of structures: The future addition of new WTG and OCS-DC foundations in the EFH, finfish, and
invertebrate GAA, as well as foundations within the benthic GAA could result in artificial reef effects that
influence benthic habitat and fish and invertebrate community structure within and in proximity to the
Project footprints. This could in turn influence the abundance and distribution of EFH species. While reef
effects would largely be limited to the areas within and or close to wind farm footprints, the
development of individual or contiguous wind energy facilities in nearby areas could produce cumulative
effects that would be permanent and minorly beneficial for some species from habitat conversion and
have minor adverse effects due to permanent habitat loss for soft-bottom specialized benthic species.
New structures, and the associated attached benthic communities that would develop, would attract
structure-oriented fishes as long as the structures remain. Abundance of certain fishes may increase
with short-term to permanent moderate impacts. Studies from The Block Island wind farm reported an
increase of mussel beds, tunicates, and the indigenous corals. This was followed by an increase of
multiple abundant predators associated with the mussel communities included moon snails, crabs, and
sea stars (Hutchison et al. 2020a). The Block Island Wind Farm is relatively near SRWF so similar changes
and patterns are expected.

Hydrodynamic disturbance resulting from the broadscale development of large offshore wind farms is a
topic of emerging concern because of potential effects on the Mid-Atlantic Bight cold pool. The cold
pool is a mass of relatively cool water that forms in the spring and is maintained through the summer by
stratification. The cold pool supports a diversity of fish and other marine species that are usually found
farther north but thrive in the cooler waters it provides (Chen et al. 2018; Lentz 2017). Changes in the
size and seasonal duration of the cold pool over the past five decades are associated with shifts in the
fish community composition of the Mid-Atlantic Bight (Chen et al. 2018; Kohut and Brodie 2019). Several
lease areas within the Rhode Island/Massachusetts WEAs are located on the approximate northern
boundary of the cold pool. The potential effects of extensive wind farm development on features like
the cold pool is a topic of emerging interest and ongoing research (Chen et al. 2016). The placement of
monopiles and WTGs in the benthic resource GAA has the potential to influence hydrodynamic
conditions at both local and broader regional scales. These effects fall into two categories, changes in
wind field down current of the wind farm, affecting surface currents and wave formation, and turbulent
mixing caused by the presence of the structures in the water column. The extent of these effects and
resulting significance on biological processes are likely to vary considerably between different
oceanographic environments (van Berkel et al. 2020). The presence of WTGs is likely to create localized
hydrodynamic effects that could have localized impacts on food web productivity and pelagic eggs and
larvae. Addition of vertical structure that spans the water column could alter vertical and horizontal
water velocity and circulation.

Van Berkel et al. (2020) and Schultze et al. (2020) note that environments characterized by strong
seasonal stratification are likely to be less sensitive to wind field and turbulent mixing effects on
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oceanographic processes. The SRWF and surroundings are characterized by strong seasonal stratification
in summer and fall, within increased mixing and deterioration of stratification driven by storms and
changes in upwelling in late fall into winter (Chen et al. 2018; Lentz 2017). On the Mid-Atlantic Bight,
increased mixing could influence the strength and persistence of the cold pool, a band of cold, near-
bottom water that exists at depth from the spring to fall. However, the turbulence introduced by
monopile foundations is not expected to significantly affect the cold pool due to the strength of the
stratification (temperature differences between the surface and the cold pool reach 50°F [10°C] [Lentz
2017]). Temperature anomalies created by mixing at each monopile would likely resolve quickly due to
strong forcing towards stabilization (Schultze et al. 2020). Benthic habitats located at the base of the
turbine structures would not be directly affected by changes in shallower water temperatures, but the
indirect effect of these changes on temperature patterns along the bottom would potentially alter
conditions.

BOEM has conducted a modeling study to predict how planned offshore wind development in the area
could affect hydrodynamic conditions in the northern Mid-Atlantic Bight. Johnson et al. (2021)
considered a range of development scenarios, including full buildout of both WEAs with a total of 1,063
WTG and OSS foundations. They determined that all scenarios would lead to small but measurable
changes in current speed, wave height, and sediment transport in the northern Mid-Atlantic Bight. The
resulting changes in current speed and wave height could influence larval transport and settlement and
reduce bed shear stress thereby affecting sediment transport. Particle tracking, which integrates the
overall effect of objects subjected to the effects of currents, showed variations on the order of £ 10
percent between the baseline condition (no offshore wind farms) and the 12 MW full build-out scenario
(1,063 WTG and 0SS foundations). This is in line with the observed order of magnitude change in the
depth averaged currents (Johnson et al. 2021). In addition, small changes in stratification could occur,
leading to prolonged retention of cold water near the seabed within the area during spring and summer.

Johnson et al. (2021) used an agent-based model to evaluate how these environmental changes could
affect planktonic larval dispersal and settlement for three EFH species, summer flounder, silver hake,
and Atlantic sea scallop. The effects on sea scallop would be the most applicable to assessing impacts to
benthic organisms. They determined that offshore wind development could affect larval dispersal
patterns, leading to increases in larval settlement density in some areas and decreases in others, but
would be unlikely to negatively impact population productivity for these species. Johnson et al. (2021)
concluded that changes in larval distribution patterns on the order of miles or tens of miles are
therefore unlikely to result in biologically significant effects on larval survival and recruitment. For
example, in the case of sea scallops, larval dispersal to waters southwest of Block Island is predicted to
increase while dispersal to waters south of Martha’s Vineyard would decrease under all modeled
scenarios (Johnson et al. 2021). These localized effects are unlikely to have a measurable population-
level effect on this species because sea scallop larvae originate in both local and distant spawning areas
and are dispersed regionally over a southwesterly gradient (Johnson et al. 2021). In this context,
localized shifts in larval transport and settlement density on the scale of miles to tens of miles are
unlikely to lead to the development of significant population sinks. Even where they occur, localized
changes in larval recruitment may not necessarily translate to negative effects on adult biomass. For
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example, Atlantic sea scallops are prone to overcrowding and reduced growth rates in areas with high
larval recruitment (Bethoney and Stokesbury 2019), therefore changes in dispersal that reduce
overcrowding could lead to increased growth and abundance in specific areas.

While findings for these species are instructive, they are not necessarily representative of potential
effects on all benthic species that rely on planktonic dispersal of gametes and larvae. The BOEM
modeling results determined that small but measurable changes in current speed, wave height, and
sediment transport would occur across the northern Mid-Atlantic Bight. As stated, hydrodynamic effects
could change how the planktonic gametes and larvae of many marine species are dispersed across the
region. Changing larval dispersal pathways can disrupt connectivity between populations and the
processes of larval settlement and recruitment (Pinsky et al. 2020). Unfavorable changes can create a
condition where population may be negatively affected by a prolonged reduction in larval survival
(Pinsky et al. 2020). This could result in negative impacts on predator species like Atlantic cod that
return to the same spawning habitats year after year and rely on relatively consistent oceanographic
conditions to disperse planktonic eggs to areas favorable for larval and juvenile survival (Dean et al.
2022). As such, hydrodynamic effects on these species could be more significant, but the available
information does not suggest that such effects are likely. While hydrodynamic effects on these species
could potentially be more significant, the available information does not suggest that such effects are
likely.

Installation of multiple wind farms and their constellations of WTGs would likely create individual
localized hydrodynamic effects that could have localized effects on food web productivity and pelagic
gametes and larvae. Given their planktonic nature, altered circulation patterns could transport pelagic
gametes and larvae out of suitable habitat, altering their survivability. These effects would apply to
benthic species that produce or prey upon pelagic gametes, eggs, and larvae. These localized
hydrodynamic effects would persist throughout the life of the projects until monopiles are
decommissioned and removed.

Mobile or attached benthic species utilizing water column habitat could experience localized
hydrodynamic effects down current of each SRWF monopile. These effects may be limited to decreased
current speeds but could also include minor changes to seasonal stratification regimes. Mobile adults
and juveniles would be expected to elicit an avoidance behavioral response away from potential
unsuitable habitat due to hydrodynamic effects from monopiles. Sessile and attached species may
experience changes in recruitment or survival depending on how the currents affect thermal patterns.
Johnson et al. (2021) review of the 12 MW full build-out versus the baseline hydrodynamic model
temperature stratification results showed a relative deepening in the thermocline of approximately 1 to
2 m and a retention of colder water inside the offshore wind farm area through the summer months
compared to the situation where OSW structures were not present. These localized effects would persist
throughout the life of the project.

While hydrodynamic impacts on invertebrates are likely to vary between species, the modeled findings
for sea scallops are likely representative of the magnitude of potential effects on any invertebrate
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species having widely dispersed planktonic larvae. Localized changes in larval settlement patterns in the
absence of population-level effects would constitute a minor adverse impact on this resource. This
impact would be effectively permanent.

Sediment suspension and deposition: Under the No Action Alternative, several thousand miles of cable
would be added in the EFH, finfish, and invertebrate GAA, as well as within the benthic GAA. Cable
placement and other related construction activities would disturb the seabed, creating plumes of fine
sediment that would disperse and resettle in the vicinity. The resulting effects on benthic habitats, EFH,
finfish, and invertebrates would be similar in nature to those observed during construction of the Block
Island Wind Farm (BIWF) (Elliot 2017) but would vary in extent and severity depending on the type and
extent of disturbance and the nature of the substrates. These effects would be short-term in duration,
effectively ending once the sediments have resettled. Similarly, suspended sediment concentrations
close to the disturbance could exceed levels associated with behavioral and physiological effects on fish
and invertebrates but would dissipate with distance, generally returning to baseline conditions within a
few hours. In theory, bed-disturbing activities occurring nearby (i.e., within 300 ft [100 m]) could elevate
suspended sediment levels, resulting in short-term, minor adverse effects on benthic habitat, EFH,
finfish, and invertebrates.

Noise: Numerous proposed offshore wind construction projects could be developed on the Mid-Atlantic
OCS between 2022 to 2030 (see Appendix E). This would result in noise-generating activities—
specifically, impact pile driving, HRG surveys, construction and O&M vessel use, and WTG operation.
BOEM believes it is reasonable to conclude that impact pile driving, construction vessel, and HRG survey
noise from future projects could adversely affect EFH, invertebrates, and finfish. In addition,
construction noise impacts from future actions elsewhere in the Mid-Atlantic OCS could adversely affect
demersal and pelagic fish and invertebrates that migrate to or use the GAA during part of their life cycle.
Noise transmitted through water and through the seabed can cause injury to or mortality of benthic
resources in a limited area around each pile and can cause short-term stress and behavioral changes to
individuals over a greater area. The extent would depend on pile size, hammer energy, and local
acoustic conditions. The affected areas would likely be recolonized in the short term. In the planned
activities scenario, noise from pile-driving for WTG placement at potentially concurrent projects would
be dispersed broadly and would only be detectable by invertebrates in the immediate area of the
activity; therefore impacts are expected to range from minor to moderate adverse because they could
affect individuals, but would not rise to population-level effects. Due to the unknowns associated with
projects, the timing, extent, and severity of these effects on habitat and aquatic community structure
cannot currently be quantified.

Tougaard et al. (2020) summarized available monitoring data on wind farm operational noise, including
both older generation geared turbine designs and quieter modern direct drive systems like those
proposed for the SRWF. In their review, they evaluated approximately 40 wind projects with turbines
ranging from 0.2 to 6.15 MW. They determined that operating turbines produce underwater sound
pressure level (SPL) on the order of 105-128, in the 25-Hz to 1-kHz range as measured at 50 m; however,
the turbines evaluated were smaller capacity, and the total number of turbines in the projects evaluated
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was less than what is proposed at SRWF. Tourgaard’s levels were consistent with the noise levels
observed at the BIWF (110 to 125 dB SPL; Elliot 2019) More recently, Stéber and Thomsen (2021) used
monitoring data and modeling to estimate operational noise from larger (10 MW) current generation
direct drive WTGs and concluded that these designs could generate higher operational noise levels than
those reported in earlier research; however, these studies and models have demonstrated that noise
generated by wind turbines attenuates rapidly with distance from the turbines (falling below normal
ocean ambient noise within ~1 km from the source), and the combined noise levels from multiple
turbines is lower or comparable to that generated by a small cargo ship and unlikely to be detectable to
fish and invertebrates outside the respective wind farm footprints. The available information suggests
the effects of operational underwater noise from future activities would occur for the life of the
proposed Project but are not anticipated to have population-level effects and effects to benthic
invertebrates would be negligible.

Vibration from impact pile driving can be transmitted through sediments. Benthic habitat is composed
of various types of sediment, structural features that are formed by that sediment (e.g., interstitial
spaces between boulders, sand waves), and organisms that reside in and on the sediment. Substrates
and associated structural features are poor transmission media for and are relatively unaffected by
underwater noise. Past research has shown that invertebrates are sensitive only to the particle motion
component of noise. Detectable particle motion effects on invertebrates are typically limited to within
7 ft (2 m) of the source or less (Carroll et al. 2016; Edmonds et al. 2016; Hawkins and Popper 2014;
Payne et al. 2007); however, recent research (Jones et al. 2020; Jones et al. 2021) indicate that longfin
squid, an EFH invertebrate species, can sense and respond to vibrations from impact pile driving at a
greater distance based on sound exposure experiments. This suggests that infaunal organisms, such as
clams, worms, and amphipods may exhibit a behavioral response to vibration effects over a larger area.
For example, noise has been shown to affect bivalves based on reactions where bivalves close their
valves and burrow deeper when subjected to noise and vibration stimuli (Roberts and Elliott 2017).
Prolonged closure could reduce respiration and growth, prevent expulsion of wastes, and lead to
mortality, though the duration of pile-driving actions within the small radius of potential effects for
infaunal organisms is expected to be on the order of hours. With impulse impacts, such as those from
pile driving, physiological sound thresholds may be exceeded for some species, resulting in injury or
mortality, especially for affected species in the immediate vicinity (less than tens of meters), but
additional research is needed.

Noise transmitted through water and/or through the seabed can cause injury and/or mortality to
benthic resources in a limited area around each pile and can cause short-term stress and behavioral
changes to individuals over a greater area. Although construction within the WEA is expected to last
from 2023 to 2030, the pile-driving activity at any given site would be on the order of days. Since the
WTGs are spaced up to 1 nm apart, impacts from pile driving at other WTGs would not be detectable
beyond the area immediately surrounding a WTG. Actual placement of the piles could result in mortality
of infaunal and sessile organisms in the immediate area, but affected areas would likely be recolonized
in the short term, and the overall adverse impact on benthic resources would be minor. Given the
limited area where vibration is detectable by infaunal organisms and the distance between proposed
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and operating offshore developments vibration would not be detectable by invertebrates outside of
each project and adverse impacts to benthic resources due to vibration would be highly proximal and
expected to be minor for organisms in the immediate area of disturbance but negligible in the context of
the GAA.

EMF: At least seven submarine power and communications cables cross the Rhode
Island/Massachusetts WEAs. These cables would presumably continue to operate and generate EMF
effects under the No Action Alternative. While the type and capacity of those cables is 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 ft (1 m)
of the cable path (Gill et al. 2005). Fiber optic communications cables with optical repeaters would not
produce EMF effects.

Under the No Action Alternative, several thousand miles of cable would be added in the EFH, finfish, and
invertebrate GAA, as well as within the benthic GAA, producing EMFs in the immediate vicinity of each
cable during operations. BOEM anticipates that the proposed offshore energy projects would use HVAC
transmission, but high voltage direct current (HVDC) designs are possible and could occur. BOEM would
require these future submarine power cables to have appropriate shielding and burial depth to minimize
potential EMF effects from cable operation. EMF effects from these future projects on benthic habitats,
EFH, invertebrates, and finfish would vary in extent and significance 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). While EMFs are measurable within tens of feet of cable corridors,
bottom-dwelling invertebrates (e.g., lobster) are impacted by the field as they temporarily pass over the
cable location. HVAC transmission appears to be less likely to result in measurable physiological or
behavioral effects (Hutchison et al. 2020b). Accordingly, EMF effects from future activities using HVAC
transmission would range from negligible to minor adverse for invertebrates that dwell in or
immediately on the seafloor. Studies (Hutchison 2018; Hutchison 2020b) have observed behavioral
responses in lobster that were exposed to an EMF from an HVDC cable in a controlled environment,
meaning that higher level long-term (e.g., minor or moderate) adverse effects could result should future
projects use HVDC transmission. A more recent lab-based study found that European lobster (Homarus
gammarus) eggs exposed to 2.8 mT (28,000 mG) via a static DC current exhibited reduced stage-specific
egg volume and overall smaller body size and larval deformities (Harsanyi et al. 2022). These adverse
effects on larval development would likely reduce survival, dispersal, and fitness (Harsanyi et al. 2022).
The effect of EMF on benthic organisms is an area where more research is needed to assess the
potential impacts of large cable networks on benthic fauna.

Accidental releases and discharges including trash and debris: Offshore wind energy development
could result in the accidental release of water quality contaminants, trash, or other debris, which could
theoretically lead to an increase in debris and pollution in the GAAs (see Section 3.5 for characterization
of existing marine pollution conditions). In general, the types of accidental hazardous materials releases
associated with marine construction projects consist of fuels, lubricating oils, and other petroleum
products. BOEM prohibits the discharge or disposal of solid debris into offshore waters during any
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activity associated with the construction and operation of offshore energy facilities (30 CFR 250.300).
The USCG similarly prohibits the dumping of trash or debris capable of posing entanglement or ingestion
risk (MARPOL, Annex V, Public Law 100-220 [101 Stat. 1458]). Compliance with these requirements
would effectively minimize releases of trash and debris.

Increased vessel traffic associated with offshore renewable energy construction presents the potential
for the inadvertent introduction of invasive species during discharge of ballast and bilge water. BOEM
would require all Project construction vessels 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 NPDES Vessel General Permit standards, effectively avoiding the likelihood of non-native species
invasions through ballast water discharge. Considering these requirements and the dispersed
distribution of planned offshore energy facilities, existing water quality trends are likely to continue.

The impacts from ongoing activities and future non-offshore wind activities stem from the increased
potential for releases over the next 30 years due to increasing vessel traffic and ongoing, chronic
releases. Future offshore wind activities would contribute to an increased risk of releases and impacts
on benthic resources. The contribution from future offshore wind activities would represent a low
percentage of the overall risk from ongoing activities. In context of reasonably foreseeable
environmental trends, including climate change, the combined adverse impacts on benthic resources
(mortality, decreased fitness, disease) from accidental releases and discharges are expected to be
negligible, localized, and short-term due to the likely limited extent and duration of a release.

3.7.3.3 Impacts of Alternative A on ESA-Listed Species

There are no ESA-listed threatened or endangered invertebrate or coral species, nor are there any
benthic species currently proposed for listing in the New England/Mid-Atlantic Region as reported by
NMFS (NOAA 2021). Therefore, there would be no potential for impacts to ESA-listed species under the
No Action Alternative.

3.7.34 Conclusions

Impacts of the No Action Alternative

Under the No Action Alternative, BOEM would not approve the COP; Project construction and
installation, O&M, and conceptual decommissioning would not occur; and potential impacts on benthic
habitat, EFH, invertebrates, and finfish species associated with the proposed Project would not occur;
however, ongoing activities would have continued, short- to long-term impacts on benthic habitat, EFH,
invertebrates, and finfish species. Considering all the IPFs together, BOEM anticipates that the overall
impacts associated with ongoing activities, including permitted offshore wind projects, and
environmental trends in the GAA would result in moderate adverse impacts and could potentially
include minor beneficial impacts on benthic resources due to the artificial reef effect (habitat
conversion). Future offshore wind activities are expected to contribute considerably to several IPFs,
primarily new cable emplacement and the presence of structures namely, foundations and scour/cable
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protection. BOEM has concluded that the onshore components of offshore wind energy development
are unlikely to measurably affect the marine environment and would therefore have no effect on marine
invertebrates.

Cumulative Impacts of the No Action Alternative

While the proposed Project would not be built as proposed under the No Action Alternative, BOEM
expects ongoing activities, future non-offshore wind activities, and future offshore wind activities to
have continuing short- to long-term impacts (disturbance, displacement, injury, mortality, reduced
reproductive success, habitat degradation, habitat conversion) on benthic resources, finfish,
invertebrates, and EFH, primarily through resource exploitation/regulated fishing effort, dredging,
bottom trawling, bycatch, pile-driving noise, new cable emplacement, the presence of structures, and
climate change.

Based on the analysis presented under the above IPFs, BOEM anticipates that the impacts of ongoing
activities, especially seafloor disturbances caused by sediment dredging and fishing using bottom-
tending gear, would be moderately adverse for benthic resources. Reasonably foreseeable activities
other than offshore wind include increasing vessel traffic; increasing construction, marine surveys,
marine minerals extraction, port expansion, and channel-deepening activities; and the installation of
new towers, buoys, and piers would result in moderate adverse impacts for benthic resources. BOEM
expects the combination of ongoing activities and reasonably foreseeable activities other than offshore
wind to result in moderate adverse impacts on benthic resources, primarily driven by ongoing dredging
and fishing activities.

The combined significance criteria in Table 3.7-2 are used to characterize the combined effects of all IPFs
likely to occur under the No Action Alternative. BOEM expects ongoing activities, future non-offshore
wind activities, and future offshore wind activities to have short-term to permanent adverse impacts
(e.g., disturbance, injury, mortality, habitat degradation, habitat conversion) on benthic resources,
primarily through pile-driving noise, anchoring, new cable emplacement, the presence of structures
during operations of future offshore facilities (i.e., foundations, cable, and scour protection), climate
change, and ongoing seafloor disturbances caused by sediment dredging and fishing using bottom-
tending gear. Considering all the IPFs together, BOEM anticipates that the overall impacts associated
with future offshore wind activities in the GAA combined with ongoing activities, reasonably foreseeable
environmental trends, including climate change, and reasonably foreseeable activities other than
offshore wind would result in moderate adverse impacts and could potentially include moderate
beneficial impacts on benthic resources due to the artificial reef effect (habitat conversion). Future
offshore wind activities are expected to contribute considerably to several IPFs, primarily new cable
emplacement and the presence of structures—namely, foundations and scour/cable protection.

The No Action Alternative would forgo the benthic monitoring that Sunrise Wind has voluntarily
committed to perform, the results of which could provide an understanding of the effects of offshore
wind development; benefit future management of finfish, invertebrates, and EFH; and inform planning
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of other offshore developments; however, other ongoing and future surveys could still provide similar

data to support similar goals.

3.7.4 Relevant Design Parameters & Potential Variances in Impacts

This Final EIS analyzes the maximum-case scenario; any potential variances in the proposed Project

build-out as defined in the PDE would result in impacts similar to or less than described in the sections

below (Sunrise Wind 2023a). The following proposed PDE parameters (Appendix C) would influence the

magnitude of the impacts to benthic resources:

The total amount of scour protection for the foundations, inter-array cables, and offshore
export cable corridors that results in long-term habitat alteration;

The installation method of the export cable in the offshore export cable corridors and for inter-
array and interlink cables in the SRWF and the resulting amount of habitat temporarily altered;

The number and type of foundations used for the WTGs and OSS: Sunrise Wind would construct
a maximum of 94 11-MW WTGs within 102 possible positions and 1 OSS;

The methods used for cable laying and landfalls, as well as the types of vessels used and the
amount of anchoring;

The amount of pre-cable laying dredging or preparation, if any, and its location; and

The time of year when foundation and cable installations occur.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of

potential variances in impacts:

The number, size, location, and amount of scour protection for WTG and OCS-DC foundations:
the level of impact related to foundations is proportional to the number of foundations
installed; fewer foundations would present less risk to benthic organisms.

Location of WTGs with respect to benthic habitat types. WTGs sited in or near more complex
habitat types (coarse substrates and boulders) would have greater potential for impacts on
benthic resources. Sites that require relocation of boulders would have additional adverse
impacts to the benthic communities.

Offshore export cable routes and OCS-DC footprints: the route chosen (including variants within
the general route) and OCS-DC footprints would determine the amount of habitat affected.

Season of construction: spring and summer are the primary spawning seasons for many benthic
invertebrates as well as fish that lay demersal eggs. Project activities during these seasons would
likely have greater impacts due to localized disruption of these processes and impacts on
reproductive processes and sensitive early life stages.

The conclusion section within each alternative analysis discussion includes rationale for the
overall effect determination. The Proposed Action (Alternative B) and all other action
alternatives would result in moderate adverse and minor to moderate beneficial impacts on
benthic resources and invertebrates in the GAA because a notable and measurable impact is
anticipated, but the resource would likely recover completely when the impacting agents
disappear and remedial or mitigating action have been implemented.
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3.7.5 Impacts of Alternative B — Proposed Action on Benthic Resources

The sections below summarize the potential impacts of the Proposed Action on benthic resources during
the various phases of the Proposed Action. Routine activities would include construction, O&M, and
decommissioning of the Project, as described in Chapter 2, Section 2.1.2 Alternative B — Proposed
Action. Table 2.1-2 summarizes the Project components for the Proposed Action and (Sunrise Wind
2023a) a detailed map showing the location of all proposed WTGs, inter-array cables, and the OCS-DC is
provided in Figure 2.1-1 (Sunrise Wind 2023a).

Table 3.7-3 summarizes the estimates for short- and long-term benthic habitat disturbances by offshore
Project components and is based on surveys conducted in 2020 (COP, Appendices M1 [Inspire 2022a],
M2 [Inspire 2022b], and M3 [Inspire 2022c]) and summarized in Section 3.7.1, Benthic Resources. The
Lease Area comprises approximately 86,769 ac (35,114 ha) and the SRWEC disturbance corridor would
cover approximately 1,259 ac (170 km by 30 m). Although some areas of the benthic habitat would be
permanently altered by the project even after decommissioning, it is not possible to estimate the acres
that would not return to their current state.

Table 3.7-3. Short-term and Long-term Benthic Habitat Disturbance by Project Component
for the Proposed Action

Short-term Disturbance Long-term Disturbance

Project Component Component Acres Acres % Acres %
SRWEC (NYS and OCS) 1,320.83 1,270.20 96% 468.90 36%
SRWF Total 5,743.80 5,743.80 100% 892.46 16%
Lease Area 86,769 7,014.00 8.1% 1,361.36 1.6%

Sources: COP, Appendices M1 (Inspire 2022a), M2 (Inspire 2022b), and M3 (Inspire 2022c).

Construction, O&M, and decommissioning activities associated with the SRWF and SRWEC have the
potential to cause both direct and indirect impacts on the benthic habitat and living resources of the
affected environment discussed above. Impacts would vary by habitat, species, and life stage, with some
species/life stages being more vulnerable than others. IPFs associated with the construction and O&M
phases of the Project are identified in Table G-7 in Appendix G (Impact-Producing Factor Tables) and
described separately, by phase, for the SRWF and SRWEC in the following sections. In general, onshore
activities including construction, O&M, and decommissioning of the Project have minimal potential to
affect benthic resources. Potential impacts would be discussed for the ICW-HDD, but no other onshore
Project components have potential for direct or indirect impacts to benthic resources.

3.75.1 Construction and Installation

Sunrise Wind estimates that the construction and installation of the components with the potential to
affect benthic resources would include the SWREC, which would take approximately 8 months, that the
SRWF WTG foundations and associated structures would take approximately 5 months, and that the IAC
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would take approximately 7 months. Some of these activities would occur concurrently, while others
must be completed in sequence or would progress along an alignment. The COP, Figure 3.2.2-1 (Sunrise
Wind 2023a), provides a Project construction timeline of approximately 15 months to complete all of
these components. No single area is likely to experience disturbance or impacts from construction
activities for the entire 15-month period, and the analyses presented used estimated durations of 7 to
12 months since activities may affect multiple areas concurrently or intermittently over longer periods.
The entire project is anticipated to span approximately 2 years; therefore, there would be some periods
of inactivity interspersed among the 15-months where seafloor disturbances are likely to occur.

3.7.5.1.1 Onshore and Nearshore Activities and Facilities

Onshore facilities would not have direct or indirect impacts on benthic resources with the exception of
the ICW HDD alignment where it crosses Bellport Bay. Nearshore facilities would include the temporary
landing structure located at Smith Point County Park and the HDD exit pit.

Seafloor disturbance: The COP (Sunrise Wind 2023a) states that an HDD exit pit, which may be located
offshore (approximately 2,225 ft [678 m] seaward from the MHWL) beyond the Fire Island National
Seashore boundary, would disturb up to 61.8 ac (25 ha) of soft-bottom benthic habitat. A small area of
temporary disturbance (up to 4,800 sq ft (446 m?)) would occur within the 1,000 ft (304.8 m) easement
owned by the United States and administered by the NPS for the temporary landing structure (discussed
below under temporary structures). These areas would be reclaimed after cable installation is
completed. Because the cable under the ICW would be placed at a target depth of 5 to 75 ft (1.5 to 25
m) beneath the ground surface or channel bottom using an HDD, it is unlikely that the benthos in the
channel would be disturbed to the extent that infaunal organisms, the macroalgae beds on the north
side, or the narrow seagrass areas along the south shore would be affected. No trenching or channel
substrate disturbance is planned as part of the ICW-HDD. Given the small area and short duration of the
disturbance, the adverse impacts to benthic habitat and fauna are likely to be minor. Since the ICW is
dredged periodically to facilitate vessel traffic, the level of disturbance from the HDD, which is being
employed to eliminate disturbance of the channel substrate, would be negligible in comparison (USACE
2022). The Dredging Activities Work Plan includes species protective seasonal restrictions that would
require any seafloor disturbing activities, including dredging to be completed beginning December 1 and
ending on, but inclusive of, April 30 to avoid impacts to Atlantic sturgeon, a species protected by the
ESA. This restriction would also avoid the horseshoe crab spawning season in the area, which runs from
May through July each year.

Sediment suspension and deposition: The shoreline disturbing activities would result in short-term
increases in sediment suspension and deposition near the HDD exit pit onshore and offshore; however,
sediment control structures onshore are part of the proposed environmental protection measures (see
COP, Section 4.4.3.1, Sunrise Wind 2023a) for construction and would minimize sediment delivery to the
channel. When compared to the background level of sediment suspension due to maintenance dredging
and vessel traffic in the ICW, the potential for impacts to benthic resources due to the HDD would be
negligible.
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Noise and vibration: There would be short-term impacts to the benthic fauna due to vibration and noise
generated by drilling and construction equipment during the HDD process. The extent and duration of
these impacts would be minimal and would be negligible to the benthic communities near the HDD
alignment when viewed in the context of background levels of noise and vibration due to vessel traffic in
the channel and on the highway bridge adjacent to the alignment. These mechanisms for these impacts
would be similar to those described below under the offshore activities and facilities.

EMF: Because EMFs are generated by power production when WTGs are operating, there would be no
potential for impacts from EMFs on the benthic environment during construction beyond background
levels.

Discharges and releases: Sunrise Wind would develop an Inadvertent Return Plan prior to construction
that would describe the measures that would be implemented to prevent and identify inadvertent
releases of drilling fluid.

Trash and debris: The construction phase has the greatest potential for generating solid waste and
construction debris at onshore facilities, including the ICW-HDD. Sunrise Wind would comply with
applicable federal, state, and local laws, comprehensive measures prior to and during construction to
avoid, minimize, and mitigate impacts related to trash and debris disposal. Good housekeeping practices
would be implemented to minimize trash and debris in work areas, including orderly storage of tools,
equipment, and materials, as well as proper waste collection, storage, and disposal to keep work areas
clean and minimize potential environmental impacts. Collected trash and debris would be disposed of in
a landfill and/or recycling center as appropriate. Based on these factors, accidental releases of trash and
debris from onshore federally approved activities are not expected to appreciably contribute to adverse
benthic habitat impacts, and therefore the effects of the Proposed Action would be negligible.

Temporary structures: The temporary landing structure that may be deployed to aid in the transport of
equipment and materials for the landfall HDD and ICW HDD may impact the benthic and shellfish
resources in its direct vicinity. The sessile and slow-moving benthic organisms inhabiting the sediments
below where the temporary landing structure, ramps, and piles (4,800 sq ft [446 m?) may be installed
within the Fire Island National Seashore boundary near Smith Point County Park may be crushed by the
spuds from the barge. The pier may be temporarily grounded at low tides, which may lead to injury or
mortality. The temporary landing structure may crush SAV if it exists directly below the structure when it
becomes grounded. Sparse or trace benthic macroalgae habitats and no SAV areas were mapped in
these areas based on the 2020 video survey (see Table 3.2-2; Figure 2.3-2 of COP Appendix M2, Inspire
2022b), although historical data from 2018 and 2002 indicate presence of 0.8 ac (3,237.5 m?) and 0.3 ac
(1,214.1 m?) of SAV in the areas east and west of ICW crossing, respectively. The temporary landing
structure may also shade the sediments in its vicinity, reducing the photosynthetic capacity of SAV. A
pre-construction SAV survey would be conducted in the ICW, and the proposed temporary landing
structure would be positioned to avoid and minimize impacts to this sensitive habitat to the extent
practicable. The pier may remain in place year-round but is likely to be used from fall to spring which
would reduce potential impacts to SAV by avoiding the peak growing season.
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3.7.5.1.2  Offshore Activities and Facilities

Table 3.7-4 summarizes the acres of seafloor and benthic habitat types affected by the construction and
decommission stages (short-term) and the acres that would remain disturbed for the life of the Project
(long-term) based on data presented in the COP and COP, Appendix M3 (Inspire 2022c).The table is
broken out by project areas including the SRWEC and landfall HDD, the SRWF WTGs and OCS
foundations, and inter-array cables. These estimates rely on assumptions regarding the distribution of
seafloor structure that would require leveling (ripples) or relocation (boulders) based on the Project-
specific benthic assessments as well as a review of other benthic surveys in the WEA.

NOAA recently provided updated habitat mapping recommendations (March 2021), which request that
the maximum potential acres that may be impacted by the Project be inventoried in terms of the NOAA
Habitat Complexity Categories outlined in these recommendations. These habitat complexity categories
were defined by NOAA for the purposes of EFH consultation, but apply to the benthic habitat
assessment. The NOAA Habitat Complexity Categories include soft bottom, complex, heterogeneous
complex, and large-grained complex (large boulders). For purposes of the EFH consultation, NOAA
defined complex habitats as SAV and sediments with >5 percent cover of gravel of any size (CMECS
substrate class rock, CMECS substrate groups of gravelly, gravel mixes, and gravels, as well as shell
substrate CMECS classifications). Heterogenous complex is used for habitats with a combination of soft
bottom and complex features. Soft bottom includes silt, sand, and mud habitats. To provide an impact
assessment of the study area in terms of NOAA Habitat Complexity Categories, the benthic habitats
delineated by Sunrise Wind and detailed here have been crosswalked to the NOAA Habitat Complexity
Categories. This crosswalk was used to calculate acres of each habitat category that may be impacted by
Project activities.
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Table 3.7-4. Maximum Potential Impacts to Benthic Habitats by NOAA Habitat Complexity
Category from Proposed Project Design and Associated Assumptions and
Information from the COP Related to Areas of Anticipated Impact ’

Proportional Disturbance by Habitat Type Total Area of
Large Grained Soft Impacts to
Project Component Units Complex Complex  Bottom Total the Seafloor

SRWEC and Landfall HDD

Cable Protection

Long-term (Permanent) acres 0 28.85 436.81 465.66 38.5
percent 0% 6% 94% 100% 8.30%

Cable Installation and Preparation

Short-term (Temporary) acres 0 72.56 1,091.7 1,164.26 <1,164.26
percent 0% 6% 94% 100%

HDD Exit Pit and Support Area

Short-term (Temporary) acres 0 0 61.8 61.8 <61.8
percent 0% 0% 100% 100%

HDD of SRWEC under ICW

Short-term (Temporary) acres 0 15.5 17.2 32.7 0
percent 0% 47% 53% 100% 0%

Temporary Landing Structure (for Construction)

Short-term (Temporary) acres 0 0.3 1.4 1.7 0.11
percent 0% 18% 82% 100% 6.50%

WTGs and OCS Foundations

Long-term (Permanent) acres 0 1.52 1.96 3.49 3.27
percent 0 44% 56% 100% ~94%

Scour and Cable Protection for WTGs and OCS

Long-term (Permanent) acres 0.09 38.48 64.88 103.44 98.05
percent 0.10% 37% 63% 100% 95%

Totals for WTG and OCS Foundations

Long-term (Permanent) acres 0.09 40 66.84 106.93 101.32
percent 0.10% 36% 61% 100%

Short-term (Temporary) acres 22.86 1,545.06 2,195.13 3,763.04 127
percent 1% 41% 58% 100% 3.4t03.7%

Inter-array Cables

Cable Protection

Long-term (Permanent) acres 0 297.68 436.07 760.75 up to 139.36
percent 0% 39% 61% 100% up to 18%

Cable Installation and Preparation

Short-term (Temporary) acres 0 627.83 993.11 1,620.94 <1,620.94
percent 0% 39% 61% 100% <100%

Notes:

1 Table adapted from Table 4-1 in COP, Appendix M3 (Inspire 2022c). The current indicative geographic information system
(GIS) layout was used to determine the distribution of benthic habitat types crosswalked to NOAA Habitat Complexity
Categories within the total maximum footprint of each Project element. This may result in different total numbers from those
presented in the COP (Sunrise Wind 2023a); for example, the current indicative IAC network is 164.2 mi (264.2 km) in GIS,
whereas the Project Design Envelope (PDE) presented in the COP allows for a 10% increase on this value for a total of 180.2
mi (290 km), allowing for some changes to the length of the IAC as Sunrise Wind further refines its design and construction
plans. In addition, because 102 potential positions are in consideration for 94 WTG foundations, acres of habitat that may be
impacted were calculated for the 102 positions and reported on the “Total” column; however, the actual total acreage that is
as anticipated to be impacted is related to the total area that may be impacted by 94 WTG foundations and is reported in the
"Total Area of Anticipated Impacts to the Seafloor" column. This column is also used to report the maximum total area that




may be disturbed by activities that would only be conducted along certain portions of the cables (cable protection, boulder
clearance); for these values the total length provided in the PDE, rather than the indicative GIS data, were used to calculate a
conservative value.

2 These areas assume disturbance of the entire SRWEC corridor and include the preparation for up to three HDD pits, the
support area, a survey area, and the construction of a temporary landing structure to assist during the HDD construction. The
temporary landing structure construction impact area would fall within the Fire Island National Seashore boundary.

3 Up to 5% of the entire up to 100-mi-long (160-km-long) SRWEC-OCS, 5 mi (8 km), and up to 5% of the entire up to 6.2-mi-long
(10-km-long) SRWEC-NYS, 0.3 mi (0.5 km), may require cable protection. Cable protection would measure up to 39 ft (12 m)
wide. Therefore, a total area of up to 25.2 ac (10.2 ha; 23.7 ac [9.6 ha] for the SRWEC-OCS; 1.5 ac [0.6 ha] for the SRWEC-NYS)
may require cable protection. Up to nine crossings of SRWEC-OCS are anticipated that would require protection (1.48 ac [0.6
ha] per crossing). A total of up to 13.3 ac [5.4 ha] of additional cable protection may be needed for these crossings.

It is assumed up to 1,640 ft (500 m) of cable protection would be required per crossing. These acreages would make up
approximately 8.3% of the entire SWEC.

4 Acres are based on 39-ft (12-m) diameter monopile WTG foundations, with an area of 0.03 ac (121.4 m?) for each WTG
foundation and 0.64 ac [2,590 m?] for the four legged piled jacket OCS-DC foundation (inclusive of rock for surface leveling
and scour protection covering the entire 167.3 by 167.3 ft [51 by 51 m] area), resulting in totals of 2.63 ac [1.1 ha] for all 94
WTGs (2.85 ac [1.2 ha] across the 102 potential positions) and 3.27 ac [1.3 ha] total inclusive of all 94 WTGs and the OCS-DC,
which is ~94% of the total calculated across all 103 potential positions (3.49 ac [1.4 ha]) from the indicative GIS layout. This
area may be disturbed by temporary installation activities before being permanently impacted by the physical structure of
the foundations.

5 The area of the full IAC corridor of seafloor disturbance represents a conservative assumption for maximum short-term
seafloor disturbance; it is anticipated that less than the full area would be temporarily disturbed by seafloor preparation and
cable installation activities.

6 Up to 15% of the entire up to 180-mi-long (290-km-long) IAC network, 27.0 mi (43.5 km), may require cable protection. Cable

protection would measure up to 39.0 ft (12.0 m) wide.

Therefore, an area of up to 129.0 ac (52.2 ha) plus up to 10.36 ac (4.2 ha) additional cable protection at seven of the IAC
network crossings may require cable protection. If cable protection were needed across the entire up to 180-mi-long (290-
km-long) IAC network a total of 859.9 ac (348.0 ha) would be needed.

Seafloor disturbance: Seafloor-disturbing activities would include seafloor preparation, impact and/or
vibratory pile driving/foundation installation, IAC installation, and vessel anchoring (including spuds
from jack-up vessels). These activities could cause injury or mortality to benthic species and negatively
affect their habitats. The impacts associated with these activities would be local and would cease after
the construction is complete in a given area. Seafloor disturbance and habitat alteration would
encompass a small portion of similar available benthic habitat in the area.

As detailed in Appendix H, the Project includes several mitigation measures to limit impact to benthic
resources. APMs include performing pre-siting surveys and pre-construction, construction, and post-
construction surveys, minimizing seabed disturbance, avoiding sensitive habitats and areas that would
require extensive seabed alterations, avoiding anchoring in sensitive habitats (e.g., hard-bottom
habitats, seagrass beds, nearshore areas), and minimizing the amount of cable and scour protection
installed. Pre-siting and pre-construction surveys would be used to guide final placement of WTGs and
cable alignment to avoid sensitive habitats.

The total width of the disturbance corridor for installation of the SRWEC would be up to 98 ft (30 m),
inclusive of any required sand wave leveling and boulder clearance. The benthos is generally
concentrated in the uppermost layers of the sediments on the seafloor, and any sessile organisms in the
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area of disturbance (where trenches are cut) are likely to be crushed or buried. Sessile and slow-moving
benthic species, including infaunal species, eggs, and larvae, that cannot avoid seafloor preparation or
cable installation equipment, may be subject to mortality and injury if they are present within the
impact area during construction. Horseshoe crabs (Limulus polyphemus) are present in the Project Area
and may be impacted by nearshore construction activities including export cable installation and
construction and dredging activities, especially near the Fire Island National Seashore. Dredge
disposal/placement may result in the loss of horseshoe crabs and their eggs and larvae, and their
habitat, resulting in a reduction in prey species and subsequent indirect adverse effects on species that
consume horseshoe crab. As noted in the Sunrise EFH assessment, horseshoe crabs are known to occur
near where the SRWEC would intersect with the Fire Island National Seashore.

Seafloor preparation and cable installation would flatten sandwaves and eliminate or alter depressions
in soft-bottom habitats. Typical soft-bottom habitats would be expected to recover within 18 to 24
months as the seafloor is reshaped by natural sediment transport processes (Dalyander et al. 2013) and
seafloor-dwelling organisms recover following disturbance (Bastien et al. 2018). The level of impact from
seabed profile alterations, whether through leveling or additional deposition, could depend on the
width and depth of the areas cleared as well as the time of year that they occur, especially if these
alterations overlap with times and places of high benthic organism abundance or reproductive activity.

Boulder clearance associated with seafloor preparation is expected to have direct adverse impacts on
benthic and shellfish resources in the limited areas it may be required along the IAC corridor and around
individual foundations. Sunrise Wind intends to relocate boulders as subsequent pre-construction
surveys at the site provide information on the relevant area for installation and operation. The COP
includes an assumption that up to 5 percent of the SRWEC-OCS, up to 30 percent of the SRWEC-NYS,
and up to 10 percent of the IAC may require boulder clearance within a 98-ft (30-m)-wide corridor, and
that boulders would be removed from a 722 ft (220 m) radius area around each WTG and OCS-DC
foundation. Sunrise Wind plans to relocate boulders that are within the designated boulder relocation
area to the nearest point outside of the boulder relocation area to minimize the distance and
disturbance to attached fauna. Boulders up to approximately 7.9 ft (2.4 m) in diameter would be moved
using a boulder grab. A towed plow was proposed for installation of the cable and IAC within the
SRWEC, but is no longer under consideration (Sunrise Wind 2023b). The goal would be to move boulders
as little as possible, and there is currently no plan to create boulder aggregations. (January 2023 Boulder
Relocation Plan, Sunrise Wind 2023b). Loss of attached fauna is expected during boulder relocation.
Relocated boulders may be recolonized, but microhabitats on the boulder would be shifted and
attached fauna may not survive relocation or be able to adapt to a different positioning. Relocating
boulders would be a permanent change in the original and new site for each boulder moved. The
original site would become less complex habitat and the new site would gain potential complex habitat,
and the biotic communities would shift accordingly at each location. Relocated boulders are expected to
return to their pre-Project habitat function with relatively rapid (less than 1 year) recolonization
expected (Guarinello et al. 2017). However, recovery from boulder relocation may take several years as
the initial colonization would not represent an established epifaunal community and stages of
community succession would be expected. Additionally, boulder relocation may result in new
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arrangements of boulders, creating new features that may serve as high-value habitat. For example, this
increased complex structured habitat may benefit juvenile lobsters and fish by providing an opportunity
for refuge compared to surrounding patchy habitat. Boulders would not be moved to their original
locations as part of decommissioning since that would result in further disturbance; therefore, these
changes in benthic habitat would be permanent.

If necessary, CFE or suction hopper dredging may be used for sand wave leveling during installation of
the IAC. This method utilizes thrust to direct waterflow into sediment, creating liquefaction and
subsequent dispersal. The CFE tool draws in seawater from the sides and then jets this water out from a
vertical down pipe at a specified pressure and volume. The water withdrawal volumes are expected to
be approximately 250 to 650 million gallons (946 to 2,460 million liters) for the jet plow and
approximately 191 to 516 million gallons (724 to 1,953 million liters) for CFE equipment. The down pipe
is positioned over the cable alignment, enabling the stream of water to fluidize the sands around the
cable, which allows the cable to settle into the trench under its own weight. During the process, the
fluidized sand gets deposited within the local sand wave field. Local impact caused by entrainment of
zooplankton and ichthyoplankton during hydraulic plowing or dredging can lead to mortality. These
losses are expected to be very low based on a previous assessment conducted for the SRWF, which
found that the total estimated losses of zooplankton and ichthyoplankton from jet plow entrainment
were less than 0.001 percent of the total zooplankton and ichthyoplankton abundance present in the
study area, which encompassed a linearly buffered region of 9 mi (15 km) around the export cable and
16 mi (25 km) around the wind farm (Inspire 2019). The impacts to eggs and larvae from CFE are
expected to be similar to those observed from jet plow trenching and are not expected to result in
population-level impacts.

Other seafloor preparation activities, IAC installation, and installation of cable protection would occur
along the IAC corridor and around individual foundations and would be expected to have similar direct
short-term impacts on benthic and shellfish resources as boulder clearance and relocation in these
areas.

The installation of the WTG and OCS-DC foundations and associated scour protection could crush and/or
displace benthic species (Broad et al. 2020), particularly sessile species and eggs and larvae within the
impact area of the foundations and scour protection. Because of the slow speed of the seafloor
preparation and cable installation equipment and limited size of the impact areas, it is expected that
most mobile benthic species would be able to avoid these activities and would not be subject to
mortality or injury but may still experience some direct adverse impact. Vessel anchoring (including
spuds from jack-up vessels) could cause mortality or injury to slow-moving or sessile benthic species
within the impact areas of the spuds, anchors, and anchor chain sweep. The extent of vessel anchoring
impacts would vary, depending on the vessel type, number of vessels, and duration onsite, but would be
smaller in spatial extent than other seafloor-disturbing construction activities.

All seafloor disturbances would have greater impacts if they occur during sensitive life stages of the
benthic organisms such as reproduction and spawning periods and larval dispersal seasons. The Project
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schedule (Table 2.1-3) shows that SRWEC, IAC, and WTG foundation construction is expected to occur
spanning the full year with activities. The SRWEC construction would occur from Q3 through Q4 of 2024
and Q1 through Q2 of 2025, IAC construction would occur from Q2 through Q3 of 2024; Q2 through Q4
of 2025, and WTG construction would occur from Q2 through Q4 of 2025. The spring and summer seasons
are likely to encompass the breeding seasons for several benthic organisms and fish species with demersal
eggs or that are dependent on benthic organisms for food. However, given the diversity of habitats,
depths, fish, epifauna, and benthic invertebrates in the vicinity of the Project components, one or more
species may be spawning or in a reproductive phase during each season. It is difficult to estimate the level
of impact on specific organisms given that construction activities would progress along the linear features
(SWREC and IAC) and would similarly progress across the grid of WTG locations for 9 or more months.
However, it is reasonable to assume that the intensity of impacts would vary depending on the organism
and the respective life stages affected during disturbance.

In areas of seafloor disturbance, benthic habitat recovery and mobile and sessile benthic infaunal and
epifaunal species abundances may take 1 to 3 years to recover to preimpact levels, based on the results
of a number of studies on benthic recovery (e.g., Hutchison et al. 2020a, Carey et al. 2020; Guarinello
and Carey 2020; AKRF et al. 2012; Germano et al. 1994; Hirsch et al. 1978; Kenny and Rees 1994). Based
on a review of impacts of sand mining in the U.S. Atlantic and Gulf of Mexico, soft-bottom communities
within the cable corridors would recover within 3 months to 2.5 years (Kraus and Carter 2018; Brooks et
al. 2006; BOEM 2015; Normandeau Associates 2014). A separate review of case studies from cable
installations in Atlantic and Pacific temperate zones concludes that recovery of benthic communities on
the OCS (less than 262 ft [80 m] depth) occurs within a few weeks to 2 years after plowing, depending
on the available supply of sediment (Brooks et al. 2006). Recovery time varies somewhat with the
method of installation, with more rapid recovery after plowing than jetting (Kraus and Carter 2018).

Benthic habitat recolonization rates depend on the benthic communities in the area surrounding the
affected region. Sand sheet and mobile sand with gravel habitats as found within and near the SRWF are
often more dynamic in nature; therefore, they are quicker to recover than more stable environments,
such as fine-grained (e.g., silt) habitats and rocky reefs (Dernie et al. 2003). Species inhabiting these
dynamic habitats are adapted to deal with physical disturbances, for example, frequent sedimentation
associated with strong bottom currents and ground swell. As such, these communities are expected to
recolonize more quickly after a disturbance than communities not well adapted to frequent disturbance
(e.g., cobble and boulder habitats). Mobile species may be indirectly affected by the short-term
reduction of benthic forage species; however, given the prevalence of similar habitat in the area, this is
likely to be a minor adverse impact. In summary, the entire area of the disturbance corridor for the
SRWEC is likely to experience moderate impacts due to the level of disturbance required for trenching
(see Table G-6 in Appendix G). In contrast the area required to construct the SRWF and IAC is a small (8
percent) portion of the Lease Area. Therefore, in the context of habitat available within the Lease Area,
the impacts to benthic resources due to the short-term seafloor disturbance associated with
construction activities would be adverse and moderate.
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Prescence of structures: Although structures would be placed during construction, the effects of their
presence are evaluated under the Operations and Maintenance sections since the key impacts during
construction would be due to the seafloor disturbance required to place them, discussed in the section
above.

Sediment suspension and deposition: Seafloor-disturbing activities would result in short-term increases
in sediment suspension and deposition. Sediment transport modeling was performed using the particle
tracking model (PTM) in the Surface-Water Modeling System, which is a two-dimensional Lagrangian
PTM developed by the Coastal Inlets Research Program and the Dredging Operations and Environmental
Research Program at the USACE Research and Development Center. Details on the PTM, data input into
the model, and output from the model simulation runs are summarized in the COP, Appendix H and
Table 4.4.2-2 in the COP (Woods Hole Group 2022; Sunrise Wind 2023a).

For the IAC, two representative segments of installation by jet plow were simulated and the modeling
results indicate that sediment plumes with total suspended sediment (TSS) concentrations exceeding
the ambient conditions by 100 mg/L could extend up to 3,346 ft (1,020 m) from the cable corridor
centerline. The model estimated that the elevated TSS concentrations would be of short duration and
are expected to return to ambient conditions within 0.5 hour following the cessation of cable burial
activities. The modeling results indicate that sedimentation from IAC burial is expected to exceed 0.4 in
(10 mm) of deposition a maximum of 220 ft (67 m) from the cable centerline covering an area of 7.4 ac
(3.0 ha) of the seafloor, and the TSS plume is predicted to be primarily contained within the lower
portion of the water column, approximately 12.8 ft (3.9 m) above the seafloor.

Suspension of sediments into the water column and the redistribution of sediments that fall out of
suspension could result in mortality of benthic organisms through smothering and irritation to
respiratory structures, particularly sessile species and species with limited mobility. Mobile organisms
are expected to temporarily vacate the area and move out of the way of incoming sediments (MMS
2007). Most marine species have some degree of tolerance to higher concentrations of suspended
sediment because storms, currents, and other natural processes regularly result in increases in turbidity
(MMS 2009); however, eggs and larval organisms are especially susceptible to smothering through
sedimentation. Also, smaller organisms are likely more affected than larger organisms, as larger
organisms may be able to extend feeding tubes and respiratory structures above the sediment (United
Kingdom Department for Business Enterprise and Regulatory Reform 2008).

Maurer et al. (1986) found that several species of marine benthic infauna (e.g., the clam Mercenaria, the
amphipod Parahaustorius longimerus, and the polychaetes Scoloplos fragilis and Nereis succinea)
exhibited little to no mortality when buried under up to 3 in (8 cm) of various types of sediment (from
predominantly silt-clay to pure sand). The modeling results indicate that sedimentation from IAC
construction can be expected to exceed 0.4 in (10 mm) of deposition out to 220 ft (67 m) from the jet
plow activity, with a total of 7.4 ac (3.0 ha) of seafloor that may experience more than 0.4 in (more than
10.2 mm) of sediment deposition during construction. The modeled depth of sedimentation is unlikely
to adversely affect the marine benthic infauna.
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As discussed above, following a seabed disturbance, benthic habitat recovery may take up to 1 to

3 years and for benthic organism abundances to return to preimpact numbers (e.g., (AKRF et al. 2012;
Brooks et al. 2006; Germano et al. 1994; Hirsch et al. 1978; Kenny and Rees 1994; Kraus and Carter
2018; BOEM 2015; Normandeau Associates 2014). Recovery time varies somewhat with the method of
installation, with more rapid recovery after plowing than jetting (Kraus and Carter 2018).

As noted previously, benthic habitats within and near the SRWF, including sand sheet and mobile sand
with gravel, are dynamic in nature and as such, the benthic organisms are generally adapted to
disturbances associated with natural sediment resuspension and deposition events (e.g., storms, tidal
currents, circulation). Therefore, the benthic communities in these more frequently disturbed, soft
bottom habitats recover more quickly than communities inhabiting more stable environments such as
fine-grained (e.g., silt) habitats and rocky reefs (Dernie et al. 2003). In areas with cobble and boulder
habitat, the benthic organisms are not well adapted to frequent sedimentation and, therefore, may take
longer to recolonize after the disturbance.

In summary, the entire area of the disturbance corridor for the SRWEC is likely to experience moderate
adverse impacts due to the localized suspended sediment and deposition produced by trenching (see
Table G-6 in Appendix G). In contrast the area affected by construction activities for the SRWF and IAC is
a small (8 percent) portion of the Lease Area; however, mortality due to disturbance and burial of
benthic species would be likely. Therefore, in the context of habitat available within the Lease Area, the
adverse impacts to benthic resources due to the short-term increase in TSS and sediment deposition
associated with construction activities would be moderate.

Noise and vibration: Underwater sounds are composed of both pressure and particle motion
components and are perceived by aquatic organisms in different ways. An underwater sound originates
from a vibrating source, which causes the particles of the surrounding medium (water) to oscillate,
which causes adjacent particles to move and transmit the sound wave. Particle motion can be measured
in terms of displacement (m), velocity (m s7%), or acceleration (m s72). Sound pressure is the variation in
hydrostatic pressure caused by the compression and rarefaction of the particles caused by the sound
and is measured in terms of decibels (dB) relative to 1 microPascal (uPa).

Benthic habitat is composed of various types of sediment, structural features that are formed by that
sediment (e.g., interstitial spaces between boulders, sand waves), and organisms that reside in and on
the sediment. Substrates and associated structural features are poor transmission media for and are
relatively unaffected by underwater noise. Noise thresholds for adult invertebrates have not been
developed because of a lack of data. Detectable particle motion effects on invertebrates are typically
limited to within 7 ft (2 m) of the source or less (Carroll et al. 2016; Edmonds et al. 2016; Hawkins and
Popper 2014; Payne et al. 2007).

Very little is known about the sensitivity of aquatic animals to the energy that is generated within and
close to the substrate (Hawkins et al. 2021). Roberts et al. (2015) observed behavioral changes to blue
mussels (Mytilus edulis) in response to experimental seabed vibration stimulus. The responses show that
a vibration is likely to impact the overall fitness of both individuals and beds of blue mussels. It is not
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known how energetically costly the behaviors exhibited in their experimental work were, or to what
extent they would affect the long-term fitness of the animals (Roberts et al. 2015), however it is unlikely
that they would result in population-level impacts. Sound-detection organs vary widely among fishes
and invertebrate species, and it is likely that detection capabilities and sensitivities may differ
substantially between species (Hawkins et al. 2021).

Vibration from impact pile driving can be transmitted through sediments. Recent research (Jones et al.
2020; Jones et al. 2021) indicate that longfin squid, an EFH invertebrate species, can sense and respond
to vibrations from impact pile driving at a greater distance based on sound exposure experiments. This
in turn suggests that infaunal organisms, such as clams, worms, and amphipods, may exhibit a
behavioral response to vibration effects over a larger area, but additional research is needed. Noise
transmitted through water and/or through the seabed can cause injury and/or mortality to benthic
resources in a limited area around each pile and can cause short-term stress and behavioral changes to
individuals over a greater area. Bivalve mollusks also have statocysts, cells that sense changes in particle
motion to alert them to possible predators and prey in their vicinity, suggesting that this species group
could be susceptible to similar impacts. Certain bivalves exhibited behavioral responses to impulsive
noise in controlled research. For example, Jézéquel et al. (2022) observed that substrate vibration from
impact pile driving caused behavioral responses in Atlantic sea (giant) scallop, specifically rapid closing
of shells in response to each pile strike, up to 26 ft (8 m) from the source. No visible responses were
observed at 164 ft (50 m) from the source, indicating that these behavioral effects are generally
localized to the vicinity of the disturbance. Although the duration of the construction phase is expected
to cover 5 months or more, the pile-driving activity at any given site would be on the order of days.
Since the WTGs are spaced up to 1 nm apart, impacts from pile driving at other WTGs would not be
detectable beyond the area immediately surrounding a WTG. Actual placement of the piles could result
in mortality of infaunal and sessile organisms in the immediate area, but affected areas would likely be
recolonized in the short term, and the overall impact on benthic resources would be minor.

EMF: No EMF are anticipated to be generated by construction activities; therefore, there is no potential
for impacts due to this IPF for this phase.

Discharges and releases: Project-related marine vessels operating during construction would be
required to comply with regulatory requirements for management of onboard fluids and fuels, including
prevention and control of discharges. Trained, licensed vessel operators would adhere to navigational
rules and regulations, and vessels would be equipped with spill containment and cleanup materials.
Additionally, Sunrise Wind would comply with applicable International Maritime Organization (IMO)
International Convention for the Prevention of Pollution from Ships (MARPOL), federal (USCG), and state
(NY) regulations and standards for reporting treatment and disposal of solid and liquid wastes generated
during all phases of the Project. Sunrise Wind would file an Emergency Response Plan/Qil Spill Response
Plan that would cover accidental discharges and oil spills. Some liquid wastes would be permitted as
discharge into marine waters (i.e., domestic water, deck drainage, treated sump drainage,
uncontaminated ballast water, and uncontaminated bilge water); these are not expected to pose an
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adverse impact to marine resources as they would quickly disperse, dilute, and biodegrade (BOEM
2013).

All vessels would similarly comply with USCG standards regarding ballast and bilge water management.
Liquid wastes from vessels (including sewage, chemicals, solvents, and oils and greases from equipment)
would be properly stored, and disposal would occur at a licensed receiving facility. As required by 30 CFR
585.626, chemicals to be utilized during the Project are provided in Appendix E-1 and in Tables 3.3.1-2
and 3.3.6-2 of the COP (Sunrise Wind 2023a). Any unanticipated discharges or releases are expected to
result in minimal, short-term impacts; activities are heavily regulated and unpermitted discharges are
considered accidental events that are unlikely to occur. In the unlikely event that a reportable spill was
to occur, the National Response Center would be notified, followed by the USEPA, BOEM, and USCG, as
outlined in Appendix E-1 of the COP (Sunrise Wind 2023a). Because of the restrictions and mitigation
measures designed to prevent spills and discharges, and the implementation of spill response plans, the
risk to benthic resources from discharges and releases is negligible.

Trash and debris: Any active vessel operating within a marine environment has the potential to create
trash and debris; however, the discharge or disposal of solid debris into offshore waters from OCS
structures and vessels is prohibited by BOEM (30 CFR 250.300) and the USCG (MARPOL, Annex V, Pub. L.
100-220 [101 Stat. 1458]). In accordance with applicable federal, state, and local laws, Sunrise Wind
would implement comprehensive measures prior to and during Project construction activities to avoid,
minimize, and mitigate impacts related to trash and debris disposal. All trash and debris would be
properly stored on vessels for later disposal of on land at an appropriate facility per 30 CFR
585.626(b)(9). Trash and debris would be contained on vessels and offloaded at port or construction
staging areas. Food waste that has been ground and can pass through a 1-in (25-mm) mesh screen may
be disposed of according to 33 CFR 151.51-77. All other trash and debris returned to shore would be
disposed of or recycled at licensed waste management and/or recycling facilities. Disposal of any other
form of solid waste or debris in the water is prohibited, and good housekeeping practices would be
implemented to minimize trash and debris in vessel work areas including orderly storage of tools,
equipment, and materials, as well as proper waste collection, storage, and disposal to keep work areas
clean and minimize potential environmental impacts. With proper waste management procedures, the
potential for trash or debris to be introduced into the marine environment and cause impacts to the
benthic habitat is expected to be negligible.

3.7.5.2 Operations and Maintenance

3.7.5.2.1  Onshore and Nearshore Activities and Facilities

As noted under the construction impacts analyses, there is little to no potential for onshore activities
and facilities to affect benthic resources. Once the ICW-HDD is completed, there would be no further
activity at the onshore construction site. Therefore, no direct or indirect impacts to benthic resources
from any of the IPFs are anticipated due to the O&M of onshore facilities.

3-48




EMF: The onshore transmission cable, SRWEC-Transition, SRWEC at the TJB, and the onshore
interconnection cable would not be a direct source of any electric field above ground due to the cable
construction, duct bank, and burial underground (COP Appendix J2, Exponent Engineering 2022).

3.7.5.2.2  Offshore Activities and Facilities

Seafloor disturbance: Once constructed, the SRWF would result in localized changes to seafloor
topography and hydrodynamics due to the presence of foundations, scour protection, and cable
protection. The seafloor overlaying the majority of buried IAC (where cable protection would not exist)
is expected to return to pre-construction conditions over time and no long-term changes to sediment
mobility and depositional patterns are expected. Minimal impacts on benthic species are expected from
O&M of the IAC, as they would be buried beneath the seabed; however, seafloor disturbance during
O&M of the SRWF may occur during maintenance of bottom-founded infrastructure (e.g., foundations,
scour protection, cable protection), anchoring by maintenance vessels for routine maintenance of WTGs
or OCS-DC, and non-routine maintenance of the IAC and SRWEC. During O&M, anchoring would be
limited to vessels required to be onsite for an extended duration.

Removing soft-bottom habitat may result in both negative and beneficial direct long-term impacts on
benthic species. Species that have life stages associated with soft-bottom habitats, such as ocean
quahog (Arctica islandica), waved and chestnut Astarte clam (Astarte undata and A. castanea), Atlantic
surf clam (Spisula solidissima), sand shrimp (Crangon septemspinosa), amphipods, channeled whelk
(Busycon carica), and horseshoe crab (Limulus polyphemus), may experience long-term effects as their
available habitat would be slightly reduced; however, the completed SWREC alignment and the WTG
foundations and OCS-DC within the SRWF would create new benthic habitat structure within the Lease
Area. The IAC would likely require targeted surface protection in areas of consolidated glacial drift that
are already hard bottom, which would not result in long-term habitat conversion. The COP (Sunrise
Wind 2023a) estimates that 101.32 ac (41.00 ha) of hard surface foundation and associated scour
protection and 139.36 ac (56.40 ha) of cable associated structures and protections would remain on the
seafloor for the life of the Project. When added together, the total acreage that would be converted
from soft bottom to hard bottom represents a negligible fraction of the total soft bottom on the
southern New England Continental Shelf, but the dispersed nature of the areas may have less
predictable effects.

Presence of structures: The installation of up to 94 offshore monopile foundations with associated scour
protection would result in the direct disturbance and conversion of benthic habitats. The duration of
these impacts would vary depending on the type of benthic habitat impacted. Disturbance of soft-
bottom benthic habitat would flatten sand ripples, pits, and depressions and kill or displace habitat-
forming invertebrates living on and in the seafloor within the impact footprint. Disturbance of complex
benthic habitat during seafloor preparation could change benthic habitat composition by relocating
boulders and cobbles and exposing soft substrates. Each WTG would be spaced approximately 1.15 mi
(1 nm) from the adjacent WTGs in the array, so these hard bottom analogous habitat areas would create
a regular, patchy, higher complexity habitat where epifaunal organisms could attach. The riprap
materials surrounding the foundations for scour protection would provide shelter and hiding areas for
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more mobile organisms such as crabs, squid, and fish. These new hardbottom areas would be
analogous, but not identical to, native habitat materials and would therefore not constitute equal
quality sites. Differences in surface roughness, size of scour protection materials, and arrangements on
the seafloor would affect species colonizing the sites. Colonization of the new seafloor features would
take approximately the same time as is estimated for recovery of disturbed habitat, or from several
months up to 3 years. The first 4 years of monitoring of the Block Island Wind Farm found that epifaunal
communities became well-established on the submerged structures in 3 to 4 years, attached
communities were dominated by blue mussels (Mytilus edulis), some vertical zonation was observed in
the attached communities, and effects spread out from the base structures (Hutchison et al 2020a). The
BIWF monitoring observed some succession and hypothesized that additional changes are likely as the
benthic community develops. Differences among the rates and species composition of colonization and
community changes was attributed to differences in hydrodynamics at the 3 WTGs monitored
(Hutchison et al. 2020a). Invasive species were present (e.g., a tunicate, Didemnum vexillum), but were
not disproportionally present in the surveyed areas as compared to pre-project conditions (Hutchison et
al. 2020a).

The Sunrise Wind Project is expected to operate for 25 years or more, so habitat changes would be a
long-term feature. The spacing of the SRWF WTGs is close enough to allow for dispersal of gametes and
larval forms of attached organisms which may facilitate the progressive colonization of the structures
farther offshore.

Once colonized, these complex habitat patches would likely attract other species as a food source,
spawning area, or shelter site. As these foundations extend from below the seafloor to above the
surface of the water, the development of attached benthic fauna and flora zonation with depth is
expected (De Mesel et al. 2015; De Backer and Hostens 2017). Macroalgal zonation may occur ranging
from deeper growing red foliose algae and calcareous algae to kelps and other species more common in
shallow environments. Other species that may benefit from the increased hard substrate, which would
exhibit zonation with depth, include sea anemones and other anthozoans, bivalves such as horse mussel
(Modiolus modiolus) and blue mussel (Mytilus edulis), green sea urchin (Strongylocentrotus
droebachiensis), barnacles, hydrozoans, sponges, and other fouling organisms (Degraer et al. 2020).
Similar effects have been seen at offshore oil rigs where ocean communities develop and resemble
those found at natural and artificial reef structures (Chen et al. 2023; Hutchison et al. 2020a). Hutchison
et al. (2020a) found that attached fauna including mussels colonized the five turbine foundations and
jacket structures at the BIWF within 3 years of construction to the extent that the structures became
areas of high biotic diversity and began to proceed through habitat and community successional stages.
Although the SRWF is farther offshore and would use a monopole structure different from the BIWF, it is
reasonable to expect that similar habitat and community development would occur once construction is
completed. Chen et al. (2023) examined samples of sediment infauna and hard substrate epifauna from
seven European wind farms ranging in ages from three to 11 years and measured biodiversity at the
foundations and scour protection using species richness and abundance. They found that at these sites,
all in the North Sea at depths less than 50 m, that species richness increased where hard substrates
replace soft bottom areas (on new turbine foundations) and showed an increase over time since
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installation (Chen et al. 2023). They compared their monitoring results and model predictions to oil and
gas platforms used as a reference and found that the that the species richness and abundance values in
their “immediate-hard” category were within the range of those oil and gas platforms (Chen et al 2023).
The spacing of the SRWF WTGs is close enough to allow for dispersal of gametes and larval forms of
attached organisms which may facilitate the progressive colonization of the structures farther offshore.
However, the artificial habitat network of the structures provide does not discriminate between native
and invasive species in terms of its facilitation of dispersal and range extensions.

The increase in habitat heterogeneity and hard substrate may promote not only the growth of native
epibenthic species, as discussed above, but may potentially promote colonization by nonindigenous
species and/or range-expanding species. The potential effects of the colonization of non-native and
invasive species on the community assemblage and ecosystem function varies by species and
abundance. Chen et al. (2023) noted that the ecological effects of shifting the benthic community
require monitoring and research to assess whether these effects would be adverse, beneficial, or locally
variable. Additionally, epibenthic species from southern regions, such as the Mid-Atlantic, may utilize
this novel habitat as their populations move northward as suitable environmental conditions shift
northward in response to climatic drivers (i.e., range-expansion species).

Installation of up to 94 of WTGs would likely create individual localized hydrodynamic effects that could
have localized effects on food web productivity and pelagic gametes and larvae. Given their planktonic
nature, altered circulation patterns could transport pelagic gametes and larvae out of suitable habitat,
altering their survivability. These effects would apply to benthic species that produce or prey upon
pelagic gametes, eggs, and larvae. These localized hydrodynamic effects would persist throughout the
life of the projects until monopiles are decommissioned and removed.

Mobile or attached benthic species utilizing water column habitat could experience localized
hydrodynamic effects down current of each SRWF monopile. These effects may be limited to decreased
current speeds but could also include minor changes to seasonal stratification regimes. Mobile adults
and juveniles would be expected to elicit an avoidance behavioral response away from potential
unsuitable habitat due to hydrodynamic effects from monopiles. Sessile and attached species may
experience changes in recruitment or survival depending on how the currents affect thermal patterns.
Johnson et al. (2021) review of the 12 MW full build-out versus the baseline hydrodynamic model
temperature stratification results showed a relative deepening in the thermocline of approximately 1 to
2 m and a retention of colder water inside the offshore wind farm area through the summer months
compared to the situation where OSW structures were not present. These localized effects would persist
throughout the life of the Project.

Long-term disturbance of the areas required for the SRWEC and SRWF constitute a relatively small
percentage of the available habitat in the Lease Area and the OCS, and these impacts would be locally
focused and dispersed (Table G-6 in Appendix G). However, the presence of a network of hard surfaces
and their subsequent colonization would likely alter the benthic communities for the life of the project.
Therefore, the potential for effects to the benthic resources communities due to seafloor disturbance,
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including the presence of new structures, during Project O&M would include minor to moderate adverse
and minor to moderate beneficial impacts.

Sediment suspension and deposition: Increases in sediment suspension and deposition during O&M
would result from vessel anchoring and non-routine maintenance activities that require exposing the
IAC. Impacts on benthic resources and shellfish resulting from sediment suspension and deposition
during these activities are expected to be similar to those discussed for the construction phase but on a
more limited spatial scale. Additional organic matter deposition due to the colonization of the new hard
bottom habitats and monopiles is likely and may be another factor in the habitat succession in and
around these structures.

The reduced level of activities that would contribute to sediment suspension and deposition coupled
with the dispersed and intermittent nature of these disturbances suggest that the potential for adverse
effects to the benthic resources during O&M of the Project would be negligible.

Noise and vibration: Impacts on benthic and shellfish resources from vessel noise during O&M are
expected to be similar to those discussed for construction, though lesser in extent. The noise generated
by vessel would be similar to the range of noise from existing vessel traffic in the region and is not
expected to substantially affect the existing underwater noise environment. The WTGs would produce
low-level continuous underwater noise during operation. Low-frequency sounds are produced when the
blades spin, and Elliott et al. (2019) found that direct drive WTGs produced noise levels lower than the
older turbines (Kikuchi 2010, Betke et al. 2004). There are no conclusive studies on the impacts of WTG
operational noise on benthic species; however, the rapid colonization of underwater structures at
operational wind farms suggests that benthic and invertebrate communities would be unlikely to be
adversely affected. Noise levels from WTGs operation are not expected to result in injury or mortality of
benthic or shellfish species; therefore, impacts due to noise are expected to be negligible.

EMF: Once energized, the Project IAC would produce a magnetic field and an induced electric field that
would decrease in strength rapidly with distance. The IAC would be shielded to block the electric field
produced by the voltage impressed on the conductors and, where feasible, segments not meeting the
target burial depth (2 to 7 ft [0.6 to 2 m]) beneath the seafloor would be protected by additional cover.
Submarine transmission cables are sources of magnetic fields as well as induced electrical fields (Snyder
et al. 2019). Exposure of marine species to EMF could be short- or long-term, depending on the mobility
and behavior of the species/life stage (Woodruff et al. 2012; Love et al. 2015; Love et al. 2016; United
Kingdom Department for Business Enterprise and Regulatory Reform 2008).

As detailed in the COP, Appendix J1 (Exponent Engineering 2022), the AC magnetic fields and induced
electric fields from operational IAC would decrease quickly with increasing distance. At a height of 3.3 ft
(1 m) directly over the cables at peak loading, AC magnetic and induced electric field levels were
calculated to be 4.6 mG (0.00046 mT) and 0.09 millivolts per meter (mV/m), decreasing to 0.1 mG
(0.00001 MT) and less than 0.01 mV/m or less at a horizontal distance of 10 ft (3 m) from the cables.
Where the SRWEC cables are buried together to a depth of 3.3 ft (1 m), the change in DC magnetic field
from that of Earth’s geomagnetic field would be +104 mG (0.0104 mT) with induced electric fields (in an
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ocean current of 2 ft/sec [0.6 m/s]) of 0.37 mV/m. Based on these modeling results and recent research,
the EMF associated with the operation of the IAC, SRWF, and SRWEC would be below the detection
capability of most invertebrate species and are unlikely to result in measurable impacts on benthic
invertebrate species or populations.

While certain fish and crustacean species are known to detect EMF at static and low AC frequencies
(Taormina et al. 2018; Gill et al. 2014), the ability of soft-bodied benthic invertebrates to detect EMF is
not as well understood. The levels of EMF from AC subsea cables at the Virginia Offshore Wind
Technology Advancement Project site were found to not adversely affect benthic habitats (BOEM 2015).
Similarly, the EMFs from subsea cables associated with the BIWF were determined to have no effect on
sturgeon or their prey (NMFS 2015). The finding that neither sturgeon nor their prey would be affected
by EMF can be extrapolated to the dominant benthic species in the marine portions of the Project Area;
the Atlantic sturgeon is a bottom feeder reported to prefer polychaetes and arthropods (Johnson et al.
1997). Based on field data from operational wind projects in Europe and the United States Atlantic
coast, and modeling results of potential effects of EMF on managed species, the IAC would have minimal
direct long-term impact on benthic and shellfish resources.

Field surveys on the behavior of large crab species and lobster at AC and DC submarine cable sites (Love
et al. 2017; Hutchison et al. 2018) suggest that the Project’s calculated magnetic field levels (COP
Appendix J-1, Exponent Engineering 2022) are not likely to impact the distribution and movement of
large epibenthic crustaceans. Ancillary data and observations from these field studies suggest that
cephalopod behavior is similarly unaffected by the presence of 60-Hz AC cables. Hutchison (2018;
2020b) assessed the responses of American lobster to a DC cable under field conditions and concluded
that EMF resulted in small-scale changes in lobster distribution within the cages, although the cable was
not observed to present a barrier to movement. In contrast, two marine crab species on the Pacific coast
(Dungeness crab [Metacarcinus magister] and Cancer productus) were reported to be insensitive to EMF
from energized subsea cables (Love et al. 2017). A synthesis paper on the current understanding of
potential impacts of EMF on invertebrates concludes that while some studies have shown changes in
individuals during laboratory studies, not enough information is available to determine how those
changes may extend to the population or community level or ecological processes (Albert et al. 2020).
More recent studies including Jakubowska-Lehrmann et al. (2022) reviewed research on bivalves
including blue mussels, a species known to occur in the SRWF area, and exposed a cockle (Cerastoderma
glaucum) to EMF to assess potential effects on this species. The research Jakubowska-Lehrmann et al.
(2022) reviewed on blue mussels documented negative effects of EMF expressed as cellular stress
responses in blue mussels at EMF levels of 0.3-0.6 mT (3,000 — 6,000 mG). However, the experimental
EMF levels are several orders of magnitude higher than what would be experienced by benthic
macroinvertebrates living near the IAC (See description from the COP, above). Albert et al. (2022)
exposed adult blue mussels to a DC field of 300 uT (3,000 mG) magnetic field treatment using a similar
laboratory set up (Helmholtz coils) as Jakubowska-Lehrmann, and found that the mussels did not exhibit
observable differences in valve activity and filtration rate, thus suggesting that, at such an intensity,
artificial EMFs do not significantly impair their feeding behavior. Both researchers note that additional
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research is needed, particularly in situ trials, to understand better how EMF may affect different species
and life stages of organisms potentially exposed to EMF near wind farms.

A review of noise and EMF effects on crustaceans highlights the lack of consensus on how these
stressors affect species and notes the need for monitoring and research to better understand the
potential for cumulative and interactive effects to crustaceans and other benthic organisms (Scott et al.
2020). Horseshoe crabs, which are not a true crab, are a unique benthic species that occupies the
nearshore areas where the SRWEC would make landfall. Horseshoe crabs are one of the species selected
for acoustic telemetry monitoring which may provide information on how this species behaves in
relation to the presence of the SRWEC (see Sunrise Wind EFH Assessment, BOEM 2023).

Based on the modeling results and existing evidence, the EMF associated with the vast majority of the
cable routes (i.e., where cables are installed together) would be below the detection capability of most
invertebrate species and are unlikely to result in measurable impacts on benthic invertebrate species. In
a small area (approximately 1 percent at the total length of Project DC cables) at landfall, DC EMFs
would be higher than along the HVDC cable route. In this area, fields may be detectable by some
species; however, as this represents a small proportion of the total site and available coastal habitat,
population-level effects on key invertebrate species are not expected and adverse impacts are expected
to remain minor.

Discharges and releases: Impacts from accidental discharges and releases during O&M are expected to
be similar to, but of lesser likelihood than during construction, as there would be fewer Project-related
marine vessels during this phase, and regulatory requirements and preventative measures would still
apply. Unpermitted discharges or releases are considered accidental events, and in their unlikely
occurrence, these are expected to result in minimal, short-term impacts. Permitted discharges are not
expected to pose an adverse impact to marine resources as they would quickly disperse, dilute, and
biodegrade (BOEM 2013).

Operation of the OCS-DC would require the continuous withdrawal and discharge of non-contact cooling
water. The daily DIF for the OCS-DC would be 8.1 mgd, and the daily average intake flow would range
from 4.0 to 5.3 mgd. The maximum daily average discharge temperature would be 90°F, and the daily
average discharge temperature would be 86°F (TRC 2021). The vertical discharge pipe would be oriented
downward in the water column, and the thermal effluent would be discharged at a depth of 40 ft (12 m)
below local MSL. Hydrothermal modeling determined that this represented the optimal depth for
discharge of the heated effluent because rapid and complete mixing would occur and would prevent the
thermal plume from migrating to the surface or benthos (TRC 2021). The thermal plume would be
contained within 87 ft (26.5 m) of the discharge point and occupy a maximum area of 731 ft2 (68 m?)
under a worst-case scenario. Further, modeling demonstrated that discharge at this depth would not
impact water quality beyond the regulatory mixing zone of 330 ft (100 m) from the point of discharge.

The CWIS would contain an electrochlorination system that would produce chlorinated seawater to
prevent biofouling within the system (TRC 2021). The chlorinated seawater would be taken up with raw
seawater and directed through the Heat Exchange System and the Dump Caisson. The chlorine

3-54



concentration that would be added would range from 0.5 ppm up to 2 ppm during infrequent shock
dosing. The amount of chlorine added to the seawater would be automatically adjusted so that the
chlorine would be completely consumed by potential biofouling organisms within the system to
minimize or eliminate the release of hypochlorite through the Dump Caisson. Thus, the release of
hypochlorite to the seawater is unlikely to occur.

Sunrise Wind submitted an NPDES permit application to the USEPA in December 2021 for the discharge
of water from the OCS-DC (TRC 2021). Section 316(b) of the Clean Water Act requires that NPDES
permits for facilities with CWIS ensure that the location, design, capacity, and construction use the best
technology available to minimize effects on the environment. Water quality monitoring during operation
would occur as specified in the NPDES permit. Because of the restrictions and mitigation measures
designed to dissipate the thermal impacts from the cooling water, prevent spills and discharges, and the
implementation of spill response plans, the risk to benthic resources from discharges and releases is
negligible.

Trash and debris: Impacts from marine disposal of trash and debris during O&M are expected to be
similar to, but of lesser likelihood than during construction, as there would be fewer Project-related
marine vessels during this phase, and regulatory requirements and preventative measures would still
apply. The unanticipated marine disposal of trash and debris is considered an unpermitted, accidental
event, and containment and good housekeeping practices would be implemented similar to those
described under the construction activities previously. With proper waste management procedures, the
potential for trash or debris to be introduced into the marine environment and cause impacts to the
benthic resources is expected to be negligible.

3.7.5.3 Conceptual Decommissioning

WTGs and foundations (along with their associated transition pieces) now have an expected operating
life of at least 25 years, and substantially longer with prudent inspection and maintenance practices.
This timeframe is applicable to offshore wind facilities worldwide, including the SRWF. At the end of the
Project’s operational life, it would be decommissioned in accordance with a detailed Project
decommissioning plan developed in compliance with applicable laws, regulations, and BMPs at that
time. The Project is planned with the intent that all components would be removed, and disturbances
would be reclaimed at decommissioning. Sunrise Wind would develop a final decommissioning and
removal plan for the facility that complies with all relevant permitting requirements that account for
changing circumstances, evolving science, and any relevant legislation.

Removing offshore facilities including the SWREC, WTG foundations, and the IAC, would incur impacts
similar in extent and magnitude to those described for their construction. Some removal processes may
create less adverse impacts than construction; therefore, impacts from decommissioning are not
addressed separately in this section, with one exception. The Project’s introduction of complex habitat
in the offshore environment is expected to result in beneficial impacts, which would be reversed at the
time of decommissioning. This reversal of beneficial effects is discussed briefly below for each IPF.
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3.7.5.3.1  Onshore Activities and Facilities

As noted under the construction impacts analyses, there is little to no potential for onshore activities
and facilities to affect benthic resources. Once the ICW-HDD is completed, there would be no further
activity at the onshore construction site. Therefore, no direct or indirect impacts to benthic resources
from any of the IPFs are anticipated due to the decommissioning of onshore facilities.

3.7.5.3.2  Offshore Activities and Facilities

Seafloor disturbance: At the end of the Project’s operational life, Project structures would be
decommissioned in accordance with a detailed Project decommissioning plan that would be developed
in compliance with applicable laws, regulations, and BMPs at that time. All facilities would be removed
to a depth of 15 ft (4.6 m) below the mudline, unless otherwise authorized by BOEM (30 CFR
585.910(a)). This plan would account for changing circumstances during the operational phase of the
Project and would reflect new discoveries particularly in the areas of marine environment, technological
change, and any relevant amended legislation. Absent permission from BOEM, Sunrise Wind would
complete decommissioning within 2 years of termination of the lease.

If the human-made structures are to be removed at the end of the Project’s operational life, as currently
prescribed, this would reverse the expected beneficial impacts on benthic and shellfish resources
through the introduction of complex habitat. Over time, the disturbed area is expected to revert to pre-
construction conditions, which would result in a beneficial impact for species and life stages that inhabit
soft-bottom habitats which as previously noted often recover within 1 to 3 years of disturbance. Overall,
habitat alteration from decommissioning is expected to cause minimal impacts because similar soft and
hard bottom habitats are already present in and around the SRWF and SRWEC (COP, Appendices M-1
[Inspire 2022a], M-2 [Inspire 2022b], and M-3 [Inspire 2022c]); however, monitoring of the ocean
communities in and around the hard bottom habitat, cable protection areas, and monopoles should be
used to determine if the array of these habitats has ecological effects across the Lease Area that exceed
those expected form the conversion of a relatively small area of the OCS habitat.

A recent review on the impacts of decommissioning engineered structures provides the case for
considering alternatives to a mandated complete removal of all engineered structures. The paper
emphasizes the potential importance of man-made submerged structures as complex habitats
potentially supporting a rich localized food web (Fortune and Paterson 2020). Benthic habitat
monitoring at the foundations and the surrounding seabed would document the direct realized effects
of these novel hard surfaces on benthic and shellfish resources. Benthic monitoring survey
methodologies are outlined in the Fisheries and Benthic Research Monitoring Plan (Appendix AA1 of the
Sunrise Wind COP).

Documenting the established epifaunal community that would inhabit the foundations and the infaunal
community at the base of these structures would provide information on the habitat value, including its
value as refuge and food source for other marine species. The data gathered from these post-
construction benthic surveys would be used to inform decommissioning strategies in the future.
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Sediment suspension and deposition: Sediment deposition and increases in suspended sediment during
decommissioning are expected to be similar in extent, but lower in magnitude and duration for
decommissioning phase; however, removal requires excavation to a depth of 15 ft (4.6 m) below the
mudline, unless otherwise authorized by BOEM (30 CFR 585.910[a]), which may disturb some areas
more than was required in construction. Recontouring of the seafloor may be required to complete
reclamation of areas where structures displaced sediments. Even with these potential increases to
sediment disturbance in some aspects of decommissioning, the time for suspended materials to resettle
and the time for the benthic areas to recover would be expected to be similar to the 2.5 years estimated
for post-construction.

Noise and vibration: Impacts from noise and vibration including excavation and removal of structures
during decommissioning are expected to be similar to, but of shorter duration and lesser magnitude
than during construction.

EMF: No EMFs are anticipated to be generated by decommissioning activities; therefore, there is no
potential for impacts due to this IPF for this phase.

Discharges and releases including trash and debris: Impacts from accidental releases or discharges
including marine disposal of trash and debris during decommissioning are expected to be similar to, but
of lesser likelihood than during construction, as there would be fewer Project-related marine vessels
during this phase, and regulatory requirements and preventative measures would apply. The Project’s
permits would require a spill response plan, updated to comply with prevailing regulations at this phase
of the Project. The unanticipated marine disposal of trash and debris is considered an unpermitted,
accidental event, and containment and good housekeeping practices would be implemented similar to
those described under the construction activities above. With proper waste management procedures,
the potential for trash or debris to be introduced into the marine environment and cause impacts to the
benthic habitat is expected to be negligible.

Climate change: Globally, climate change is altering ocean water temperatures, circulation patterns, and
oceanic chemistry at local, regional, and continental scales. These changes could indirectly affect benthic
habitat and community composition through a variety of mechanisms. As an example, changes in
species distributions, migration timings, and general northward shifts in pelagic species evidenced by
changes in larval dispersal and adult populations have been documented across many ocean species
(Pinsky et al. 2020). These trends would be expected to continue under the Proposed Action alternative.
The severity of impacts on benthic habitat resulting from climate change are uncertain but are
anticipated to range from minor to moderate adverse and would be effectively permanent. The
Proposed Action could also contribute to a long-term net decrease in GHG emissions. This difference
may not be easily measurable but would be expected to help reduce climate change impacts.

3.7.5.4 Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned wind activities. Ongoing and planned non-offshore wind
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activities related to submarine cables and pipelines, oil and gas activities, marine minerals extraction,
onshore development, and port expansions would contribute to impacts on benthic resources through
the primary IPFs of seafloor disturbance, presence of structures, and changes to noise and EMF. The
proliferation of offshore wind farms and their associated offshore infrastructure have the potential to
change attributes of the seafloor environment within the multiple lease areas.

3.7.5.5 Impacts of Alternative B on ESA-Listed Species

There are no ESA-listed threatened or endangered invertebrate or coral species nor are there any
benthic species currently proposed for listing in the New England/Mid-Atlantic Region as reported by
NMFS (NOAA 2021).

3.7.5.6 Conclusions

Impacts of the Proposed Action

The construction and installation, 0&M, and decommissioning of the Proposed Action would impact
benthic habitat through several mechanisms, including short-term and long-term habitat disturbance,
permanent habitat conversion, and changes in substrate composition and nutrient cycling from reef
effects caused by colonization of structures by habitat-forming invertebrates. These effects would alter
the structure and function of benthic habitats within the maximum work area, including where cable
protection is used, and create new habitat structure that would benefit some fish and invertebrate
species. During Project construction, seafloor disturbance and sediment suspension/deposition are
expected to affect sessile species and organisms with limited mobility, including early life stages (e.g.,
larvae and eggs) more than mobile species; however, these impacts, as well as impacts associated with
construction noise, are expected to be short-term and cease when construction activity stops. During
O&M of the Project, impacts associated with seafloor disturbance, sediment suspension/deposition, and
noise are expected to be similar but lesser in extent compared to construction.

Seafloor disturbance activities that result in the conversion of soft sediment habitats to hard bottom
habitat associated with foundations, scour protection, and cable protection (e.g., concrete mattresses or
rock berms) along portions of the SWREC and IAC routes, are expected to have long-term, minor to
moderate adverse and minor to moderate beneficial impacts on benthic organisms, with the beneficial
impacts focused on species that rely on complex, hard bottom habitats. Benthic habitat recovery and
the recolonization by benthic infaunal and epifaunal species may take up to 1 to 3 years (e.g., Hutchison
2020a; AKRF 2012; Germano 1994; Carey 2020; Hirsch 1978; Kenny 1994). The change in character of
the more uniform, low complexity habitat within the Lease Area and the SWREC alignments to patchy,
higher complexity habitat would have localized effects on the distribution and number of benthic
species and the higher trophic levels such as fish and larger, mobile invertebrates. Because the SRWEC,
WTGs, and the IAC would be present for 25 years or longer, these effects may alter the ocean
community within the Project boundaries. When placed in soft-bottom habitat, these structures would
effectively change the habitat type. When placed in large-grained complex or complex habitat, these
structures would either alter the habitat type or modify benthic habitat structure through burial and
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damage to habitat-forming invertebrates. That habitat structure would recover and would evolve over
time into functional benthic habitat as reef effects mature. In all cases, the presence of structures would
constitute a long-term to permanent impact to benthic habitat. Decommissioning would remove these
hard structures and the organisms that would have attached to them. The removal of these dispersed,
higher complexity areas en masse would be a substantial disturbance to the localized benthic
communities and there would not be alternative sites of similar character available for recolonization;
however, in the context of the OCS and the Mid-Atlantic Bight, these changes would affect a negligible
portion of the available habitat.

Inadvertent discharges/releases, trash and debris, and EMF are expected to have negligible adverse
impacts on benthic and shellfish resources during construction, O&M, and decommissioning of the
Sunrise Wind Project.

None of the IPFs are expected to result in population-level effects on benthic species, due to the scale
and intensity of the Project activities, and the availability of similar habitat in the surrounding area. The
impacts discussed in this section would vary slightly by habitat composition within the Project Area, but
the intensity and duration of the impacts are not expected to exceed the significance criteria for minor
effects.

BOEM anticipates the adverse impacts resulting from the Proposed Action alone would range from
negligible to moderate. Therefore, BOEM expects the overall adverse impact on benthic resources from
the Proposed Action and ongoing activities to be moderate, as some of these impacts could persist after
the Project is decommissioned, but they would not prevent full recovery of ecosystem function.
Additionally, minor beneficial impacts may result due to the artificial reef effect (habitat conversion to
hard bottom).

Cumulative Impacts of the Proposed Action

In the context of other reasonably foreseeable environmental trends and planned actions, the
incremental adverse impacts under the Proposed Action resulting from individual IPFs would range from
negligible to moderate, depending on the species and habitat component. Considering all the IPFs
together, BOEM anticipates that the Proposed Action and future offshore wind activities in the GAA
combined with ongoing activities, reasonably foreseeable environmental trends, including climate
change, and reasonably foreseeable activities would result in moderate adverse cumulative impacts on
benthic habitat composition and could potentially include moderate beneficial cumulative impacts on
benthic resources due to the artificial reef effect (habitat conversion). Some of these impacts could
persist after the Project is decommissioned, but they would not prevent full recovery of ecosystem
function.

The Proposed Action is limited in scale compared to some of the offshore renewable energy projects
planned in the GAA. BOEM estimates the Proposed Action and other planned future projects would
result in the development of 1,056 WTG and OCS-DC foundations in the RI/MA analysis area as well as
up to 108 foundations within the benthic GAA. Some of these projects are larger in scale than the
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Proposed Action, and many projects could be developed in adjacent lease areas. Depending on how
they are located and distributed, the development of multiple large-scale projects could have broader
scale cumulative effects on biological communities than the Proposed Action considered in isolation.
More research and project monitoring are needed to determine the likelihood and potential significance
of broader cumulative effects on invertebrates and benthic habitats.

3.7.6 Alternative C-1 - Reduced Layout from Priority Areas via Exclusion of up to 8 WTG
Positions

Alternative C-1 would have the same number of turbine locations (94 WTGs) as the Proposed Action
that may be approved by BOEM; however, 8 WTG positions from Priority Area 1 would be excluded from
consideration for development (Figure 2.1-2). This alternative was determined to be infeasible following
additional geotechnical and geophysical surveys that were undertaken by SRW in 2022 on the eastern
portion of the lease area. Following the publication of the Draft EIS and analysis of Alternative C-1, the
additional geotechnical and geophysical survey data was analyzed and published, which informed the
infeasibility of Alternative C-1 due to glauconite sands (see COP Appendix G-3 Foundation Feasibility
Assessment dated June 30, 2023, Public Facing Version; @rsted Offshore North America 2023). Under
Alternative C-1, 94 WTGs were proposed for installation in 102 positions, excluding 8 positions from
Priority Area 1. However, due to glauconite sands, only 72 of the proposed positions are available for
installation under this alternative, which would only produce 792 MW (Table 2.1-6). This renders
Alternative C-1 infeasible and led to the development of Alternative C-3 (see Section 2.1.3.3).

There would be no changes to the onshore facilities, the SRWEC alignments, or the construction timeline
and activities. The changes proposed in Alternative C-1 would focus on the arrangement and generating
capacity of the WTGs and necessary rearrangement of the IAC to accommodate the new spatial
arrangements. Therefore, the discussion of impacts in these sections would focus on the attributes that
are substantively different from those under the Proposed Action. In addition, the changes in spatial
arrangement are unlikely to affect the duration, intensity, or magnitude of the effects described for the
following IPFs: noise and vibration, EMF, discharges and releases, or trash and debris. NEPA directs that
an EIS focus on the differences among the alternatives to allow evaluation of their comparative merits.
This focus does not disregard the impacts previously described, but the reader is directed to review the
direct and indirect impacts to benthic resources described under the Proposed Action. A comparison of
the alternatives and their potential impacts by IPF is provided in Section 3.7.7.

Under Alternative C-1, the same number of turbine locations (up to 94 WTGs) as under the Proposed
Action may be approved by BOEM; however, 8 WTG potential sites from Priority Area 1 along the
northern boundary of the Lease Area would be excluded from consideration for development

(Figure 2.1-7). NMFS identified four Priority Areas for habitat conservation based on proximity to known
Atlantic cod spawning aggregations, multi-beam backscatter data, and the presence of identified large
boulders (i.e., > 0.5-1.0 m in diameter) (Figure 2.1-7). NMFS considers these areas of contiguous
complex bottom habitat that should be excluded from development to avoid and/or minimize impacts
to complex fisheries habitats, while still meeting BOEM’s purpose and need for the Project. The Priority
Areas were identified based on recent, preliminary data suggesting limited Atlantic cod spawning
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activity in the area, assumed hard bottom complex substrate, and the presence of large boulders.
Priority Area 1 is considered the highest priority for conservation and includes 18 WTG positions as well
as the OCS-DC (Figure 2.1-7). With only eight positions to exclude for Alternative C-1, all 8 WTG positions
were eliminated from Priority Area 1. To identify which eight positions to remove, BOEM relied on the
locations and densities of boulders in areas of high backscatter returns. Boulders can be considered a
critical element of potential sensitive habitat (Gardline 2021). Gardline (2021) identified boulders as
objects that (1) returned a strong backscatter signal indicative of hard substrates; (2) were observed to
have a distinct shadow or measurable height; and (3) had diameters greater than 1.6 ft (0.5 m). The
density of boulders (number of boulders/155 square miles [mi%; 250 km?]) on the seafloor surrounding
each WTG position was calculated using the ESRI ArcGIS Pro Spatial Analyst Density function (Figure 3.7-
4 and Tables B-13 and B-14 in Appendix B [Supplemental Information and Additional Figures and
Tables]). Although the software calculates the density over a larger area (155 mi? [250 km?]), the project
would only clear an area with a radius of 721 ft (0.06 mi2) (220 m [0.15 km?]) around each WTG position.
Then, boulder densities within NMFS’s Priority Area 1 were ranked and the eight contiguous WTG
positions with the highest boulder densities within Priority Area 1 were identified for exclusion in
Alternative C (Figure 3.7-4).

Boulder densities were highest in WTG position Nos. 87 to 94, with the exception of WTG No. 91, and
were identified for exclusion from development (Figure 3.7-4). WTG No. 91 has a slightly lower boulder
density (15.6/155 mi? [250 km?]) when compared to WTG No. 96 (16.0/155 mi? [250 km?]); however,
WTG No. 91 was chosen for exclusion to provide contiguous fisheries habitat without disturbance. While
low densities of boulders occur within Priority Areas 2 and 4, Priority Area 1 was deemed the higher
priority due to adjacent proximity to Cox Ledge. The positions identified for exclusion within Alternative
C-1 were determined to be most optimal for minimizing fisheries habitat impacts.

This alternative would require a change of the outlay of IAC, which could result in an increase or
decrease of the total miles of IAC; however, since the actual locations and arrangement for the IAC have
not been defined, the potential change in disturbance acreage cannot be quantified definitively at this
time. Table 3.7-5 presents estimates of the different impact areas for Alternative C-1 based on the acres
of impact per monopole foundation and miles of IAC per WTG provided in the COP (Sunrise Wind
2023a).
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3.7.6.1 Construction and Installation

3.7.6.1.1 Onshore Activities and Facilities

No aspect of Alternative C-1 would alter the construction of the proposed onshore facilities as compared
to the Proposed Action (Alternative B). Therefore, there would be no direct or indirect impacts to
benthic resources due to the construction of the onshore activities or facilities other than what is
described under the Proposed Action.

3.7.6.1.2  Offshore Activities and Facilities

As noted above, Alternative C-1 would not change any aspect of the SRWEC alignments described under
the Proposed Action; therefore, the discussion of impacts for Alternative C-1 would focus on the SRWF
and the Lease Area. Table 3.7-5 summarizes the estimated seafloor disturbance areas under

Alternative C-1. These estimates are based on assumptions for disturbance areas for Project
components presented in Table 4-1 of the COP, Appendix M3 (Inspire 2022c).
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Table 3.7-5.

Maximum Potential Impacts to Benthic Habitats by NOAA Habitat Complexity
Category from Proposed Alternatives, C-1, C-2, and C-3 Project Design and
Associated Assumptions and Information from the COP Related to Areas of
Anticipated Impact

Proportional Disturbance

Maximum by Habitat Type
Construction | Large Grain Complex Complex Soft Bottom
Disturbance Acres Acres Acres
Impact Duration Acres (%) (%) (%)
Alt B: Proposed Action - Monopile Foundations (94 WTGs) and Scour Protection for WTGs and Cables
Short-term? 3,761.68 22.83 1546.82 2192.03
0.6% 41.1% 58.3%
Long-term? 108.13 0.11 40.49 67.53
0.1% 37.4% 62.5%
Alt-B: Proposed Action - Inter-array Cable and Protections
Short-term 1,620.93 0 627.82 993.11
0.0% 38.7% 61.3%
Long-term 760.75 0 297.68 463.07
0.0% 39.1% 60.9%
Alt C-1: Monopile Foundations (94 WTGs) and Scour Protection for WTGs and Cables
Short-term? 3,466.66 0 1,369.92 2,096.74
0.0% 39.5% 60.5%
Long-term?3 200.41 35.53 64.67 100.21
17.7% 32.3% 50.0%
Alt C-1: Inter-array Cable and Protections
Short-term® 1,561.20 0 590.62 970.58
0.0% 37.8% 62.2%
Long-term?® 728.31 0 276.51 451.8
0.0% 38.0% 62.0%
Alt C-2: Monopile Foundations (94 WTGs) and Scour Protection for WTGs and Cables
Short-term 3,466.63 0 1,374.46 2,092.17
0.0% 39.6% 60.4%
Long-term 99.51 0 35.09 64.42
0% 24% 76%
Alt C-2: Inter-array Cable and Protections
Short-term 1,671.38 0 663.06 1,008.32
0.0% 39.7% 60.3%
Long-term 773.58 0 306.52 467.06
0.0% 39.6% 60.4%
Alt C-3a: Monopile Foundations (87 WTGs) and Scour Protection for WTGs and Cables
Short-term 3,206.00 22.77 1,348.19 1,835.04
0.7% 42.1% 57.2%
Long-term 92.86 0.11 34.88 57.87
0.1% 37.6% 62.3%
Alt C-3a: Inter-array Cable and Protections
Short-term 1,394.56 0 616.8 776.76
0.0% 44.2% 55.7%
Long-term 652.24 0 285.76 366.48
0.0% 43.8% 56.2%
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Proportional Disturbance

Maximum by Habitat Type
Construction |Large Grain Complex Complex Soft Bottom
Disturbance Acres Acres Acres
Impact Duration Acres (%) (%) (%)
Alt C-3b: Monopile Foundations (84 WTGs) and Scour Protection for WTGs and Cables (924 MW)
Short-term 3,066.56 20.76 1,291.01 1,754.79
0.7% 41.7% 56.7%
Long-term 87.24 0 32.42 54.82
0% 36.1% 61.1%
Alt C-3b: Inter-array Cable and Protections
Short-term 1,339.64 0 566.84 772.8
0.0% 41.3% 56.2%
Long-term 627.93 0 263.82 364.11
0.0% 41.2% 56.8%
Alt C-3c: Monopile Foundations (80 WTGs) and Scour Protection for WTGs and Cables (880 MW)
Short-term 2,915.99 13.6 1,212.32 1,690.07
0.5% 41.1% 57.3%
Long-term 82.94 0.0001 30.38 52.56
0.0% 35.5% 61.4%
Alt C-3c: Inter-array Cable and Protections
Short-term 1,347.62 0 581.48 766.14
0.0% 42.3% 55.8%
Long-term 625.96 0 268.39 357.57
0.0% 42.2% 56.2%
Notes:

1 Table updated using Table B-2, B-4, and B-6 in the 2023 Essential Fish Habitat Assessment, Appendix B- Habitat and
Complexity Impact Calculations and Table 2 from the Updated Habitat Impacts Calculations, October 2023 (Inspire 2023).. The
current indicative geographic information system (GIS) layout was used to determine the distribution of benthic habitat types
crosswalked to NOAA Habitat Complexity Categories within the total maximum footprint of each Project element. This may
result in different total numbers from those presented in the COP; for example, the current indicative IAC network is 164.2 mi
(264.3 km) in GIS, whereas the Project Design Envelope (PDE) presented in the COP allows for a 10% increase on this value for
a total of 180.2 mi (290 km), allowing for some changes to the length of the IAC as Sunrise Wind further refines its design and
construction plans. The total allowable values presented in the COP have been used to calculate the values presented in the
"Total Area of Anticipated Impacts to the Seafloor" column.

Estimate uses a 722-ft (220-m) radius around each WTG foundation, which equates to 37.6 ac (15.2 ha) to include the area of
seafloor preparation only that surrounds the maximum long-term footprint of the foundation, scour protection, and CPS
stabilization is approximately 36.5 ac (14.8 ha) per WTG foundation and around the OCS-DC, for a total of approximately
3,759 ac (1,521 ha) inclusive of all 94 WTGs and the OCS-DC.

Estimates are based on 1.06 ac (0.43 ha) per monopile foundation (foundations + scour protection + CPS stabilization), plus
2.68 ac (1.08 ha) for the OCS-DC. The maximum total area that may be permanently impacted by foundations, scour
protection, and CPS stabilization totals 110.76 ac (44.82 ha).

The area of the full IAC corridor of seafloor disturbance represents a conservative assumption for maximum short-term
seafloor disturbance; it is anticipated that less than the full area would be temporarily disturbed by seafloor preparation and
cable installation activities.

Up to 15% of the entire up to 180-mi-long (290-km-long) IAC network, 27.0 mi (43.5 km), may require cable protection. Cable
protection would measure up to 39 ft (12 m) wide. Therefore, an area of up to 129.0 ac (52.2 ha) plus up to 10.36 ac (4.19 ha)
additional cable protection at seven of the IAC network crossings may require cable protection. If cable protection were
needed across the entire up to 180-mi-long (290-km-long) IAC network, a total of 859.9 ac (348.0 ha) would be needed.




Seafloor disturbance: The intent of the WTG arrangements proposed under Alternative C-1 is to reduce
seafloor disturbance in areas of higher habitat complexity and relocate those disturbances to less
sensitive habitat types. All other aspects of the impacts related to construction of the SRWF would
remain unchanged, and the Applicant Proposed Measures (APMs) and mitigation requirements from
state and federal permits would apply as well.

Alternative C-1 would retain the same number of WTGs as the Proposed Action but would remove 8
WTG locations in Priority Area 1 from consideration. These eight sites would be relocated to the
southeastern side of the Lease Area. Since the number of WTGs remains unchanged, the total area of
disturbance is likely to be unchanged as well; however, the avoidance of the long-term disturbance of
approximately 8.53 ac (3.43 ha) of large grain complex and complex habitats (Table 3.7-5) would reduce
the overall level of adverse impacts to benthic resources during construction. Relocating the 8 WTGs
would remove construction activities in these areas thereby reducing short-term disturbance in these
habitats by approximately 300.8 ac (121.7 ha).

Sediment suspension and deposition: The proposed WTG arrangements under Alternative C-1 would
shift some of the seafloor disturbance away from more complex habitat areas (refer to short-term area
comparisons in Table 3.7-5). Other than this shift in location, there would be no substantive difference
in the level or duration of impacts to benthic resources from sediment suspension or deposition as
compared to that described under the Proposed Action.

Noise and vibration: Changing the number and location of the WTGs for the SRWF is not likely to
appreciably affect the noise or vibration generated during the construction phase of the Project as
compared to the Proposed Action. The areas of higher complexity habitat that would be avoided would
experience less noise and vibration, but otherwise the mechanisms and levels of impact would be
expected to be the same as the Proposed Action.

EMF: There would be no substantive difference in the potential for impacts to benthic resources from
EMF under Alternative C-1 as compared to the Proposed Action.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases under Alternative C-1 as compared to the Proposed
Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris under Alternative C-1 as compared to the Proposed Action.

3.7.6.2 Operations and Maintenance

3.7.6.2.1 Onshore Activities and Facilities

No aspect of Alternative C-1 would alter the O&M of the proposed onshore facilities as compared to the
Proposed Action (Alternative B). Therefore, there would be no direct or indirect impacts to benthic
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resources due to the O&M of the onshore activities or facilities other than what is described under the
Proposed Action.

3.7.6.2.2  Offshore Activities and Facilities

Seafloor disturbance: The shift of WTGs out of the higher priority habitat areas on the northwestern
portion of the Lease Area would remove impacts to those areas. Otherwise, the expected changes from
introducing hard bottom habitat to areas of homogenous soft-bottom habitats would be similar to those
described under the Proposed Action. In addition, Alternative C-1 would have the same number of
WTGs as the Proposed Action; therefore, the extent of any beneficial impacts to benthic resources from
the WTG structures would remain unchanged.

Sediment suspension and deposition: The proposed WTG arrangements under Alternative C-1 would
shift some of the seafloor disturbance during O&M away from more complex habitat areas (refer to
long- term area comparisons in Table 3.7-5). Other than this shift in location, there would be no
substantive difference in the level or duration of impacts to benthic resources from sediment
suspension or deposition as compared to that described under the Proposed Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the O&M phase of the Project as compared to the Proposed
Action. The areas of higher complexity habitat that would be avoided would experience less noise and
vibration, but otherwise the mechanisms and levels of impact would be expected to be that same as the
Proposed Action.

EMF: There would be no substantive difference in the potential for impacts to benthic resources from
EMF during O&M under Alternative C-1 as compared to the Proposed Action.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases during O&M under Alternative C-1 as compared to the
Proposed Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris during O&M under Alternative C-1 as compared to the Proposed Action.

3.7.6.3 Conceptual Decommissioning

3.7.6.3.1 Onshore Activities and Facilities

No aspect of Alternative C-1 would alter the decommissioning processes for the proposed onshore
facilities as compared to the Proposed Action (Alternative B). Therefore, there would be no direct or
indirect impacts to benthic resources due to the decommissioning of the onshore activities or facilities
other than what is described under the Proposed Action.
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3.7.6.3.2  Offshore Activities and Facilities

Seafloor disturbance: The shift of WTGs out of the higher priority habitat areas on the northwestern
portion of the Lease Area would remove impacts to those areas. Otherwise, the expected changes from
removing hard bottom habitat associated with the WTG foundations and support structures and
returning those areas to areas of homogenous soft-bottom habitats would be similar to those described
under the Proposed Action.

Sediment suspension and deposition: The proposed WTG arrangement under Alternative C-1 would
shift some of the seafloor disturbance during decommissioning away from more complex habitat areas
(refer to long-term area comparisons in Table 3.7-5). Other than this shift in location, there would be no
substantive difference in the level or duration of impacts to benthic resources from sediment
suspension or deposition during decommissioning as compared to that described under the Proposed
Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the decommissioning phase of the Project as compared to the
Proposed Action. The areas of higher complexity habitat that would be avoided would experience less
noise and vibration, but otherwise the mechanisms and levels of impact would be expected to be the
same as the Proposed Action.

EMF: No EMFs are anticipated to be generated by decommissioning activities under any alternative;
therefore, there is no potential for impacts due to this IPF for this phase.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases during decommissioning under Alternative C-1 as
compared to the Proposed Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris during decommissioning under Alternative C-1 as compared to the
Proposed Action.

3.7.6.4 Cumulative Impacts of Alternative C-1

The cumulative impacts of Alternative C-1 considered the impacts of this alternative in combination with
other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities related to
submarine cables and pipelines, oil and gas activities, marine minerals extraction, onshore development,
and port expansions would contribute to impacts on benthic resources through the primary IPFs of
seafloor disturbance, presence of structures, and changes to noise and EMF. The proliferation of
offshore wind farms and their associated offshore infrastructure have the potential to change attributes
of the seafloor environment within the multiple lease areas.

Climate change: There would be no substantive difference in the potential for cumulative impacts to
benthic resources from climate change under Alternative C-1 as compared to the Proposed Action.
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3.7.6.5 Impacts of Alternative C-1 on ESA-Listed Species

There are no ESA-listed threatened or endangered invertebrate or coral species, nor are there any
benthic species currently proposed for listing in the New England/Mid-Atlantic region as reported by
NMFS (NOAA 2021).

3.7.6.6 Conclusions

Impacts of Alternative C-1

Relocating 8 WTGs from areas of higher complexity habitat to areas of soft-bottom, homogeneous
habitat would reduce the overall adverse impacts of the WTG array on benthic resources. Although this
shift may change the IAC array length, the total area of disturbance for WTGs and the IAC within areas of
high complexity habitat would be reduced. The magnitude of this reduction would be minor, but in the
context of the overall offshore wind development planned in this region, incremental decreases in
impacts may have moderate adverse and minor beneficial impacts to the OCS habitat overall. BOEM
expects the overall impacts to be similar to the Proposed Action.

Cumulative Impacts of Alternative C-1

Alternative C-1 does not differ substantially in size or extent from the Proposed Action, and both are
limited in scale compared to some of the offshore renewable energy projects planned in the GAA. Most
of the offshore wind projects under consideration or development are larger in scale than this
alternative, and many projects could be developed in adjacent lease areas. Depending on how they are
located and distributed, the development of multiple large-scale projects could have broader scale
cumulative effects on biological communities than an individual project considered in isolation.
Considering all the IPFs together, BOEM anticipates that the overall impacts associated with
Alternative C-1 and future offshore wind activities in the GAA combined with ongoing activities,
reasonably foreseeable environmental trends, including climate change, and reasonably foreseeable
activities would result in moderate adverse impacts and could potentially include moderate

beneficial impacts on benthic resources due to the artificial reef effect (habitat conversion).

3.7.7 Alternative C-2 - Reduced Layout from Priority Areas via Exclusion of up to 8 WTG
Positions and Relocation of up to 12 WTG Positions to the Eastern Side of the
Lease Area

Under the Fisheries Habitat Impact Minimization Alternative C-2, the construction, O&M, and eventual
decommissioning of the 11-MW WTGs and an OCS within the proposed Project Area and associated
inter-array and export cables would occur within the range of design parameters outlined in the COP,
subject to applicable mitigation measures. However, to reduce impacts to complex fisheries habitats
that are the most vulnerable to long-term impacts as compared to the Proposed Action, certain WTG
positions would be excluded from development. Under this alternative, the same number of installed
WTGs as described for the Proposed Action may be approved by BOEM.
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Alternative C-2 was determined to be infeasible following additional geotechnical and geophysical
surveys. Following the publication of the DEIS and analysis of Alternative C-2, the additional geotechnical
and geophysical survey data was analyzed and published, which informed the infeasibility of Alternative
C-2 due to glauconite sands (see COP Appendix G-3 Foundation Feasibility Assessment, June 30, 2023,
Public Facing Version; @rsted Offshore North America 2023). Under Alternative C-2, 94 WTGs were
proposed for installation, with the removal of 8 and relocation of 12 WTGs (see Section 3.7.7 for
Alternative C-2a-d layouts). Out of the 12 WTG positions identified for relocation, due to glauconite
sands, only 3 are feasible for development. Additionally, 22 positions that were part of the original
layout were determined to be infeasible for development, resulting in a total of 31 infeasible WTG
positions under this alternative. Therefore, only 63 of the proposed positions are available for
installation, resulting in only 693 MW, which does not meet the OREC agreement (Table 2.1-6). This
renders Alternative C-2 infeasible and led to the development of Alternative C-3 (see Section 2.1.3.3).

This alternative considered and prioritized areas of complex habitat to be excluded from development
to avoid and minimize impacts to complex fisheries habitats, while still meeting the purpose and need
for the Project. Areas for prioritization were identified by NMFS based on recent, preliminary data
suggesting limited Atlantic cod spawning activity in the vicinity of the Project Area, assumed hard
bottom complex substrate, and the presence of large boulders (Figure 2.1-7). Priority Area 1 is
considered the highest priority for conservation by NMFS and includes 18 WTG positions as well as the
OCS-DC. In Alternative C-1, up to 8 WTG positions were identified for relocation to sites outside of this
area. For Alternative C-2, this analysis was expanded upon to relocate up to 12 additional WTG positions
from the Priority Areas to the eastern side of the Lease Area, in addition to removing up to 8 WTG
positions identified in Alternative C-1. This alternative assumes that habitat is more suitable for
development on the eastern side of the Lease Area, but surveys conducted in this area in the summer of
2022 found that the southeastern side of the Lease Area contains glauconite substrate that is unsuitable
for WTG installation (see Section 2.1.3).

Alternative C-2 considers 4 WTG position configurations (C-2a, C-2b, C-2c, and C-2d) to address NMFS
Priority Areas, provide continuous habitat, and avoid boulder fields. All eight positions identified in
Alternative C-1 would remain excluded for development in all alternate configurations. An additional 12
WTG positions were selected for relocation based on a similar analysis for Alternative C-1. To identify
which 12 positions to relocate, BOEM relied on the locations and densities of boulders in NMFS Priority
Areas; boulders can be considered a critical element of potential sensitive habitat (Gardline 2021).
Gardline (2021) identified boulders as objects that (1) returned a strong backscatter signal indicative of
hard substrates; (2) were observed to have a distinct shadow or measurable height; and (3) had
diameters greater than 1.6 ft (0.5 m). The density of boulders (number of boulders/155 mi? [250 km?])
on the seafloor surrounding each WTG position was calculated using the ESRI ArcGIS Pro Spatial Analyst
Density function (Table B-2.2 in Appendix B). Then, boulder densities within ranked and multiple
configurations were developed to provide options of ideal WTG position configurations. NMFS Priority
Areas, highest boulder densities, and maintaining contiguous habitat informed how these alternative
choices were developed.
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3.7.7.1 Alternative C-2a

Alternative C-2a prioritized excluding up to 8 WTG positions and relocating up to 3 WTG positions along
the northern section of Priority Area 1 to maintain continuous habitat, and then excluded up to 9 WTG
positions from areas with the highest boulder densities in Priority Area 2 (Figure 3.7-6). The results of
this analysis provided continuous habitat but did not remove WTG positions from the lower section of
Priority Area 1. Based on available data, lower Priority Area 1 has few to no boulders and non-complex
habitat (Table B-2.2 in Appendix B). Habitat within the lower section of Priority Area 1 is soft-bottom
habitat consisting of sand and muddy sand, with the exception of WTG positions 122, 123, and 124
which have complex habitat and coarse, mobile sediments but not boulders (Figure 3.7-4). Boulder
density at the WTG positions identified for removal/relocation ranged from 0 boulders/155 mi?

[250 km?] (WTG No. 97) to 4,665.5 boulders/155 mi? [250 km?] (WTG No. 92).
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* This alternative is no longer feasible, see Section 2.1.3.2 for details.
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3.7.7.2 Alternative C-2b

In Alternative C-2b, WTG positions were excluded within Priority Area 1 if boulders were present.
Additional WTG positions were then identified across all the Priority Areas based on boulder density and
those WTG positions with the highest densities of boulders were excluded. This resulted in up to 8 WTG
positions excluded and up to 2 WTG positions relocated from Priority Area 1, up to 8 WTG positions
relocated from Priority Area 2, and then 1 WTG position was relocated from Priority Area 4. Additionally,
1 WTG position was relocated that was not located in a Priority Area (Figure 3.7-7). This alternative does
not maintain contiguous habitat but identifies the highest densities of boulders. WTG position Nos. 85
and 203 are isolated from other removal locations. WTG No. 203 is within Priority Area 4 and has a
boulder density of 12.4 boulders/155 mi? [250 km?]; WTG No. 85 is not located within a Priority Area
and has a boulder density of 15 boulders/155 mi? [250 km?].
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3-75

Alternative C-2b WTG Position Exclusion and Relocation Analysis*

PN: 4493005.01

Date Printed: 10/16/2023



3.7.7.3 Alternative C-2c

Alternative C-2c excluded/relocated up to 16 WTG positions from Priority Area 1 and then relocated up
to an additional 4 WTG positions with the highest boulder densities in Priority Area 2 (Figure 3.7-8). This
alternative provides continuous habitat with the exception of WTG No. 172 (479 boulders/155 mi?

[250 km?]) and WTG No. 173 (204.6 boulders/155 mi? [250 km?]) which are located near the southern
portion of Priority Area 2. Initially this alternative was designed to remove all WTG’s from Priority

Area 1, on September 1, 2023 NMFS recommended adding WTGs 123 and 124 to Priority Area 1. Since
this alternative is considered no longer feasible (see Section 2.1.3.2), these new WTG positions were not
considered for relocation.
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3.7.7.4 Alternative C-2d

Alternative C-2d identified the WTG positions with the highest boulder density within Priority Area 1 and
excluded/relocated them. Once all WTG positions with boulders in Priority Area 1 were identified for
removal/relocation, the analysis moved to Priority Area 2. The remaining up to 9 WTG positions that had
the highest boulder densities were identified for removal (Figure 3.7-9). This alternative provides
contiguous habitat but excludes WTG No. 97 in the northwestern corner of the Lease Area and Priority
Area 1. This alternative provided results similar to Alternative C-2a, the only difference in results was
excluding WTG No. 97 from relocation. WTG No. 97 is located in mobile coarse sediment with ripples
and complex habitat (Table B-2.2 in Appendix B).
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* This alternative is no longer feasible, see Section 2.1.3.2 for details.
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3.7.7.5 Construction and Installation

3.7.7.5.1 Onshore Activities and Facilities

No aspect of Alternative C-2 would alter the construction of the proposed onshore facilities as compared
to the Proposed Action (Alternative B). Therefore, there would be no direct or indirect impacts to
benthic resources due to the construction of the onshore activities or facilities other than what is
described under the Proposed Action.

3.7.7.5.2  Offshore Activities and Facilities

As noted above, Alternative C-2 would not change any aspect of the SRWEC alignments described under
the Proposed Action; therefore, the discussion of impacts for these alternatives would focus on the
SRWF and the Lease Area. Table 3.7-5 summarizes the estimated seafloor disturbance areas for each of
the options under Alternative C (C-1 and four variations of C-2). These estimates are based on
assumptions for disturbance areas for Project components presented in Table 4-1 of the COP,

Appendix M3 (Inspire 2022c).

Seafloor disturbance: The intent of the WTG arrangement proposed under Alternatives C-2 is to reduce
seafloor disturbance in areas of higher habitat complexity and relocate those disturbances to less
sensitive habitat types. All other aspects of the impacts related to construction of the SRWF would
remain unchanged, and the same APMs and mitigation requirements from state and federal permits
would apply as well.

Alternative C-2 would exclude the 8 WTG positions described in Alternative C-1 and would shift up to an
additional 12 positions to the eastern side of the Lease Area. The avoidance of the approximately 23 ac
(9 ha) of large grain complex habitat (Table 3.7-5) for the WTG foundations would reduce the overall
level of adverse impacts to benthic resources during construction.

Sediment suspension and deposition: The proposed WTG arrangements under Alternative C-2 would
shift some of the seafloor disturbance away from more complex habitat areas (Table 3.7-5). Other than
this shift in location, there would be no substantive difference in the level or duration of impacts to
benthic resources from sediment suspension or deposition as compared to that described under the
Proposed Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the construction phase of the proposed Project as compared to
the Proposed Action. The areas of higher complexity habitat that would be avoided would experience
less noise and vibration, but otherwise the mechanisms and levels of impact would be expected to be
the same as the Proposed Action.

EMF: There would be no substantive difference in the potential for impacts to benthic resources from
EMFs under Alternative C-2 as compared to the Proposed Action.
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Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases under Alternative C-2 as compared to the Proposed
Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris under Alternative C-2 as compared to the Proposed Action.

3.7.7.6 Operations and Maintenance

3.7.7.6.1 Onshore Activities and Facilities

No aspect of Alternative C-2 would alter the O&M of the proposed onshore facilities as compared to the
Proposed Action (Alternative B). Therefore, there would be no direct or indirect impacts to benthic
resources due to the O&M of the onshore activities or facilities other than what is described under the
Proposed Action.

3.7.7.6.2  Offshore Activities and Facilities

Seafloor disturbance: The shift of WTGs and associated IAC out of the higher priority habitat areas on
the northwestern portion of the Lease Area would remove impacts to those areas. The Priority Areas
have higher levels of boulder density; therefore, it is likely that fewer boulder relocations would be
necessary under this alternative which would reduce the adverse impacts to those epifaunal and
associated communities. Otherwise, the expected changes from introducing hard bottom habitat to
areas of homogenous soft-bottom habitats would be similar to those described under the Proposed
Action.

Sediment suspension and deposition: The proposed WTG arrangements under Alternative C-2 would
shift some of the seafloor disturbance impacts during O&M from the more complex habitat areas (Table
3.7-5) to the eastern portion of the Lease Area. It is unlikely that this would cause a substantive
difference in the level or duration of impacts to benthic resources from sediment suspension or
deposition as compared to that described under the Proposed Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the O&M phase of the Project as compared to the Proposed
Action. The areas of higher complexity habitat that would be avoided would experience less noise and
vibration, but otherwise the mechanisms and levels of impact would be expected to be the same as the
Proposed Action.

EMF: There would be no substantive difference in the potential for impacts to benthic resources from
EMFs during O&M under Alternative C-2 as compared to the Proposed Action.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases during O&M under Alternative C-2 as compared to the
Proposed Action.
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Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris during O&M under Alternative C-2 as compared to the Proposed Action.

3.7.7.7 Conceptual Decommissioning

3.7.7.7.1  Onshore Activities and Facilities

No aspect of Alternative C-2 would alter the decommissioning processes for the proposed onshore
facilities as compared to the Proposed Action (Alternative B). Therefore, there would be no direct or
indirect impacts to benthic resources due to the decommissioning of the onshore activities or facilities
other than what is described under the Proposed Action.

3.7.7.7.2  Offshore Activities and Facilities

Seafloor disturbance: The shift of WTGs out of the higher priority habitat areas on the northwestern
portion of the Lease Area would remove impacts to those areas. As noted under the construction
section, some boulders would be avoided and these areas would not need to recover after
decommissioning. Otherwise, the expected changes from removing hard bottom habitat associated with
the WTG foundations and support structures and returning those areas to homogenous soft-bottom
habitats would be similar to those described under the Proposed Action.

Sediment suspension and deposition: The proposed WTG arrangement under Alternative C-2 would
shift some of the seafloor disturbance during decommissioning away from more complex habitat areas
(Table 3.7-5). Other than this shift in location, there would be no substantive difference in the level or
duration of impacts to benthic resources from sediment suspension or deposition during
decommissioning as compared to that described under the Proposed Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the decommissioning phase of the proposed Project as
compared to the Proposed Action. The areas of higher complexity habitat that would be avoided would
experience less noise and vibration, but otherwise the mechanisms and levels of impact would be
expected to be that same as the Proposed Action.

EMF: During the decommissioning phase, turbines would cease to be operated and EMFs effects
associated with the IAC and SRWEC would be eliminated; therefore, there is the potential for minor
beneficial impacts due to the elimination of EMF impacts as a result of decommissioning.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases during decommissioning under Alternative C-2 as
compared to the Proposed Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris during decommissioning under Alternative C-2 as compared to the
Proposed Action.
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3.7.7.8 Cumulative Impacts of Alternative C-2

The cumulative impacts of the variations proposed under Alternative C-2 considered the impacts of this
alternative in combination with other ongoing and planned wind activities. Ongoing and planned non-
offshore wind activities related to submarine cables and pipelines, oil and gas activities, marine minerals
extraction, onshore development, and port expansions would contribute to impacts on benthic
resources through the primary IPFs of seafloor disturbance, presence of structures, and changes to noise
and EMF. The proliferation of offshore wind farms and their associated offshore infrastructure have the
potential to change attributes of the seafloor environment within the multiple lease areas.

Climate change: There would be no substantive difference in the potential for cumulative impacts to
benthic resources from climate change under Alternative C-2 as compared to the Proposed Action.

3.7.7.9 Impacts of Alternative C-2 on ESA-Listed Species

There are no ESA-listed threatened or endangered invertebrate or coral species, nor are there any
benthic species currently proposed for listing in the New England/Mid-Atlantic region as reported by
NMFS (NOAA 2021).

3.7.7.10 Conclusions

Impacts of Alternative C-2

Relocating up to 20 WTG positions from areas of higher complexity habitat to areas of soft-bottom,
homogeneous habitat could reduce the overall adverse impacts of the WTG array on benthic resources.
The magnitude of this reduction would likely be minor, but in the context of the overall offshore wind
development planned in this region, impacts would be moderate adverse with minor beneficial impacts
to the OCS habitat overall. BOEM expects the overall impacts to be similar to the Proposed Action.

Cumulative Impacts of Alternative C-2

Alternative C-2 does not differ substantially in size or extent from the Proposed Action, and both are
limited in scale compared to some of the offshore renewable energy projects planned in the GAA. Most
of the offshore wind projects under consideration or development are larger in scale than this
alternative, and many projects could be developed in adjacent lease areas. Depending on how they are
located and distributed, the development of multiple large-scale projects could have broader scale
cumulative effects on biological communities than an individual project considered in isolation.
Considering all the IPFs together, BOEM anticipates that the overall impacts associated with
Alternative C-2 and future offshore wind activities in the GAA combined with ongoing activities,
reasonably foreseeable environmental trends, including climate change, and reasonably foreseeable
activities would result in moderate adverse impacts and could potentially include moderate

beneficial impacts on benthic resources due to the artificial reef effect (habitat conversion).
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3.7.8 Alternative C-3 - Reduced Layout from Priority Areas Considering Feasibility due
to Glauconite Sands

Under the Fisheries Habitat Impact Minimization Alternative C-3, the construction, O&M, and eventual
decommissioning of the 11-MW WTGs and an OCS within the proposed Project Area and associated
inter-array and export cables would occur within the range of design parameters outlined in the COP,
subject to applicable mitigation measures. Areas for prioritization were identified by NMFS based on
backscatter data, preliminary data suggesting limited Atlantic cod spawning activity in the area (Figure
3.7-10), assumed hard bottom complex substrate, and the presence of large boulders (Figure 3.7-3)
(BOEM 2023). However, Alternative C-3 was developed to address concerns regarding pile refusal due to
glauconite sands in the southeastern portion of the Lease Area while still minimizing impacts to benthic
and fisheries resources. Based on the pile drivability analyses information, up to 22 WTG positions in the
southeastern and three of the six positions in the eastern portions of the Lease Area are likely not
installable due to glauconite-rich sediment presence. Alternative C-3a, C-3b, and C-3c consider different
WTG configurations to avoid sensitive habitats and engineering constraints while still meeting the
NYSERDA OREC. This alternative only considered removal of WTGs from Priority Area 1 based on
consultation with NMFS. Areas with high density of boulder, complex habitat, and data suggesting
Atlantic cod aggregation and spawning were considered when determining which WTGs to remove.

BOEM obijectively ranked the WTGs within NMFS Priority Area 1 using a multi-criteria decision algorithm
(MCDA). The MCDA ranked alternatives according to a number of decision criteria that included
minimizing the standard deviation of backscatter observations within the micrositing buffer and
minimizing boulder density (BOEM 2023). The algorithm selected was The Technique for Order
Preference by Similarity of Ideal Solution (TOPSIS) for its simplicity, ability to compare criteria with
incongruous units (i.e., boulder locations), and a flexibility that allows for tradeoffs. TOPSIS ranks
alternatives based on their geometric distance from an ideal solution (i.e., how close the alternative is to
the perfect solution). Prior to computing distances, utility scores for each objective are normalized along
the same 0 — 1 scale. This way the method can incorporate objective scores with different units (i.e.,
backscatter and densities). Another advantage of TOPSIS is that not all criteria have to be maximized.
Geometric distance is the square root of the difference squared; therefore, preference can be in either
direction (positive or negative). TOPSIS allows tradeoffs between criteria, where a poor result in one
criterion can be negated by a good result in another.

Observations of the criteria are provided in Table 3.7-6. Boulder density varied within the Project Area
(Figure 3.7-4), with densities highest adjacent to Cox Ledge. WTGs that showed higher standard
deviations (SD) in backscatter data within the micro-siting area consist of more complex habitat.

Table 3.7-6 contains the TOPSIS analysis of WTGs to be removed, where the distance metric represents
the distance to the best solution. WTG No. 92 ranked highest for removal/exclusion, while
removal/exclusion of WTG No. 120 would be least beneficial for minimizing habitat impacts.
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Table 3.7-6. TOPSIS Analysis for WTGs in Priority Area 1 and Ranking Results, and Status
for Each of the Proposed C-3 Arrangements. An X Indicates Locations where
WTGs would be Installed.

Backscatter Boulder
Turbine (#/km?) Distance to Best Rank C-3a C-3b C-3c
92 1 0.919786 1.385563583 1 X Remove | Remove
89 0.13604 1 1.065851623 2 X X X
93 0.156502 0.680459 0.914855718 3 X Remove | Remove
124 0.747667065 0 0.864677434 4 X X X
150 0.627394 0 0.792082229 5 X X X
87 0.474531 0.014656 0.69941879 6 X X X
96 0.356503 7.33E-07 0.597079553 7 X X X
151 0.26316 0 0.512991154 8 X X X
121 0.252013 0 0.502009243 9 X X Remove
95 0.207951 1.07E-05 0.456027853 10 X X Remove
94 0.178996 0.001464 0.424805938 11 X Remove | Remove
122 0.162894 0 0.403601759 12 X X Remove
97 0.153288 0 0.391519511 13 X X X
90 0.102467 0.000931 0.321555827 14 X X X
88 0.083364 0.001067 0.290569492 15 X X X
123 0.018201017 0 0.134911144 16 X X X
91 0.006314 2.53E-05 0.079621089 17 X X Remove
120 0 0 0 18 X X X

Detections of Atlantic cod from telemetry and passive acoustic monitoring (PAM) were then overlaid on

the Sunrise Wind Alternative C-3 layout (Figure 3.7-10). Using the ranking data and the Atlantic cod data,
BOEM and NMFS collaborated to determine which WTGs would be most appropriate for removal. NMFS
guidance to prioritize contiguous habitat, the Atlantic cod observation data from BOEM surveys in 2018,

2019, 2021, and 2022 (Figure 3.7-10); and the TOPSIS analysis were used to develop the Alternative C-3c
WTG layout.

To meet the NYSERDA OREC, Alternative C-3a-c added 6 WTGs (WTG Nos. 77, 78, 107, 108, 136, and
137) on the northeast portion of the Lease Area and position 154 on the west side of the Lease Area for
further analysis. These positions are outside of the NMFS Priority Areas.

WTG positions were further ranked for priority of removal in the event that some positions are further
discovered to be infeasible for installation following further data analysis or during the construction

phase. Positions were ranked from 1 to 16, with 1 being the top priority for exclusion of installation.




Table 3.7-7 provides the ranking list for each WTG and the rationale for each removal. Rationale
included proximity to Atlantic cod detections and habitat suitability data.

Table 3.7-7. Ranking for WTG Removal and Rational
Rank for WTG
R YE] No. Rationale for Removal
1 93 Closest proximity and overlap with Atlantic cod detection cluster, habitat suitability
2 92 Proximity to cluster of Atlantic cod detections, habitat suitability
3 94 Proximity to cluster of Atlantic cod detections
4 91 Proximity to Atlantic cod detections
5 95 Proximity to Atlantic cod detections
6 123 Proximity to Atlantic cod detections
7 122 Proximity to Atlantic cod detections
8 124 Proximity to Atlantic cod detections, Habitat
9 121 Proximity to Atlantic cod detections, habitat
10 96 Proximity to detection of Atlantic cod in WTG exclusion area, habitat suitability
1 90 Proximity to detection of Atlantic cod just north of the Lease Area and of Atlantic cod
to the west of the Lease Area
12 89 High habitat suitability
13 150 High habitat suitability
14 87 High habitat suitability
15 151 Medium habitat suitability
16 97 Low habitat suitability
17 88 Low habitat suitability
18 120 Lowest habitat suitability
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Figure 3.7-10. Cod Detections near the Sunrise Wind Farm with WTG Layout in Alternative C-3

3.7.8.1 Alternative C-3a

Under Alternative C-3a, up to 87 11-MW WTGs would be installed in the 87 potential positions?. (Figure
3.7-11). The southeastern portion of the Lease Area would not be developed due to presence of

glauconite sands which may result in pile refusal. Two WTG positions would be eliminated due to the

glauconite sand presence in Priority Areas 2 and 11 would be eliminated from Priority Area 3. This

reduces the potential for habitat impacts in these Priority Areas. The reduction in WTGs reduces the
total IAC mileage to 141 mi (226 km). This alternative considers development of the northeastern
portion of the Lease Area and WTG No. 154, which is not considered in the Proposed Action. The

Date Printed: 8/3/2023

construction and installation, O&M, and eventual decommissioning of a wind energy facility would occur
within the design parameters outlined in the Sunrise Wind Project COP (Sunrise Wind 2023a) subject to
applicable mitigation measures. Appendix G-3 Foundation Feasibility Assessment (Public Facing Version;

20 Based on Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, only 84 WTGs out of the 87 WTG analyzed
are feasible for development. WTG positions No. 77, 107, and 137 were determined to be infeasible due to presence of
glauconitic sands (Public Facing Version; @rsted Offshore North America 2023).
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@rsted Offshore North America 2023) dated June 30, 2023, suggested that all 87 WTG positions might
not be installable due to glauconite feasibility issues. BOEM later confirmed WTG Positions 77, 107, and
137 were considered infeasible based on the Foundation Feasibility Assessment, leaving only 84 feasible

positions available for this alternative. Consequently, the feasible version of this alternative (with 84
WTGs) is the same as the preferred Alternative C-3(b).
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MA
NY o1 RI
> O
Alternative C-3a
- (957 MW Option)
@7 0% @95 @ @ 092 09 O @ @8 .57I 05 @5 @ @ @52 @31 @0 @79 O7s o77
123 120 13 107 Legend
9127 @126 @124 @ 02 @121 @ ®11° @1 @117 @116 @115 @114 @ @12 @111 @110 @102 Q18 O
Infeasible Positions Due to
152 141 136 ° i
~ | Glauconite
@55 @155 05t @153 @ | @151 @150 ——| @15 @147 @us @115 @14t @14 @132 @ @160 @139 @138 0137 O
. o ; ® Proposed Positions Later
170 1 16! 5
0 @12 @1 @1 @170 @173 @177 @175 @ . @174 @173 @172 @171 @ @169 @ @167 @155 @ Deemed Infeasible
Proposed New WTG
A 204 200 195 o
3 @210 @200 @208 @206 @205 @ 0203 @202 @ (J @190 @19 @157 @196 @ Positions
g 20 219 ® Proposed Turbine Layout
& 02 @223 @222 @221 ® @ |
A =i— 0OCS-DC
E 238 233 . v
= ® 07 025 025 @2 © [ ocs-A 0487, Sunrise Wind
H PP
o — Priority Areas
ud PSR
E [ Priority Area 1
= .
E Priority Area 2
4 Priority Area 3
j Priority Area 4
=
[z
i . .
E: Sunrise Wind Farm
= Atlantic Outer Continental Shelf
E Dravwn By: | Date Drawn: Checked By Date Checked:
2 ADY 11-03-2023 | KPN 11-03-2023
3 BOEM  facsurnae
= | - Washington, D.C. 20240
g .
410 2 4 8 Nautical Miles
1L + + + + + + + !
Source: Esn, NaturalVue, GEBCO, BOEM

Figure 3.7-11.

3.7.8.2

Alternative C-3a WTG Layout with Priority Areas

Alternative C-3b

PN: 4493005.01

Under Alternative C-3b, up to 84 WTGs would be installed in the up to 87 potential positions?! (Figure
3.7-12). The southeastern portion of the Lease Area would not be developed due to presence of
glauconite sands which may result in pile refusal. Two WTG positions would be eliminated due to the
glauconite sand presence in Priority Areas 2 and 11 would be eliminated from Priority Area 3. This
reduces the potential for habitat impacts in these Priority Areas. The reduction in WTGs reduces the

21 Based on Appendix G-3 Foundation Feasibility Assessment dated June 30, 2023, only 84 WTGs out of the 87 WTG analyzed
are feasible for development. WTG positions No. 77, 107, and 137 were determined to be infeasible due to presence of

glauconitic sands (Public Facing Version; @rsted Offshore North America 2023).
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2023a) subject to applicable mitigation measures.

total IAC mileage to 135 mi (217 km) (Figure 3.7-13). This alternative considers development of the
northeastern portion of the Lease Area and WTG No. 154, which is not considered in the Proposed

Action. The construction and installation, O&M, and eventual decommissioning of a wind energy facility
would occur within the design parameters outlined in the Sunrise Wind Project COP (Sunrise Wind
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Figure 3.7-13. Indicative IAC Cable Layout for Alternative C-3b (84 WTGs)

3.7.8.3 Alternative C-3c

Under Alternative C-3c, 80 WTGs would be installed in the 87 potential positions (Figure 3.7-14). The
southeastern portion of the Lease Area would not be developed due to presence of glauconite sands
which may result in pile refusal. Two WTG positions would be eliminated due to the glauconite sand
presence in Priority Areas 2 and 11 would be eliminated from Priority Area 3. This reduces the potential
for habitat impacts in these Priority Areas. The reduction in WTGs reduces the total IAC mileage to 134
mi (216 km) (Figure 3.7-15). This alternative considers development of the northeastern portion of the
Lease Area and WTG No. 154, which is not considered in the Proposed Action. The construction and
installation, O&M, and eventual decommissioning of a wind energy facility would occur within the design
parameters outlined in the Sunrise Wind Project COP (Sunrise Wind 2023a) subject to applicable
mitigation measures. Under Alternative C-3c, WTGs #91 to #94 are excluded from development (Figure
3.7-14). These WTGs were excluded due to proximity to Atlantic cod detections and benthic habitat
(Table 3.7-7).
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Figure 3.7-15. Indicative IAC Layout for Alternative C-3a (80 WTGs)

3.7.8.4 Construction and Installation

3.7.8.4.1 Onshore Activities and Facilities

No aspect of Alternative C-3 would alter the construction of the proposed onshore facilities as compared
to the Proposed Action (Alternative B). Therefore, there would be no direct or indirect impacts to
benthic resources due to the construction of the onshore activities or facilities other than what is
described under the Proposed Action.

3.7.8.4.2  Offshore Activities and Facilities

As noted above, Alternative C-3 would not change any aspect of the SRWEC alighnments described under
the Proposed Action; therefore, the discussion of impacts for these alternatives would focus on the
SRWF and the Lease Area. Table 3.7-5 summarizes the estimated seafloor disturbance areas for each of

the options under Alternative C (C-1, four variations of C-2, and three variations of C-3). These estimates
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are based on assumptions for disturbance areas for Project components presented in Table 4-1 of the
COP, Appendix M3 (Inspire 2022c).

Seafloor disturbance: The intent of the WTG arrangements proposed under Alternatives C-3 is to limit
seafloor disturbance in areas of higher habitat complexity and relocate those disturbances to less
sensitive habitat types where practicable given the limitations imposed by the presence of glauconite
sands in portions of the Lease Area. The C-3 alternatives would install fewer WTGs than the 94 included
in the Proposed Action, Alternative C-1, and each of the C-2 arrangements. Alternative C-3a would
install 87 WTGs, Alternative C-3b would install up to 84 WTGs, and Alternative C-3c would install 80
WTGs (7, 9, and 14 fewer than the Proposed Action, respectively). The resulting arrangements would
reduce temporary and permanent disturbance due to WTG foundations and the total miles of cable
needed for the IAC layouts. The IAC layouts for Alternative C-3a, b, and ¢ would completely avoid the
southeastern portion of the Lease Area. This would remove the potential for seafloor disturbance for
benthic organisms in this portion of the Lease Area. All other aspects of the impacts related to
construction of the SRWF would remain unchanged, and the same APMs and mitigation requirements
from state and federal permits would apply as well.

Alternative C-3a would install the 8 WTG positions excluded from Alternative C-2, would add up to 6
positions to the eastern side of the Lease Area and install WTG No. 154. The development of the
approximately 23 ac (9 ha) of large grain complex habitat (Table 3.7-5) for the WTG foundations would
be similar to the overall level of adverse impacts to benthic resources during construction for the
Proposed Action.

Sediment suspension and deposition: The proposed WTG arrangements under Alternative C-3 would
have similar areas of seafloor disturbance in priority habitat areas as the Proposed Action because 12 to
16 of the 18 WTG locations in Priority Area 1 would be installed (Table 3.7-5). Alternative C-3c removes 4
WTGs from Priority Area 1 and would each reduce the level of sediment suspension and deposition near
some of the higher ranked WTG sites (Table 3.7-6). Therefore, there would be some reduction in the
level or duration of impacts to benthic resources from sediment suspension or deposition from C-3c as
compared to that described under the Proposed Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the construction phase of the proposed Project as compared to
the Proposed Action. The areas of soft bottom habitat that would be avoided due to the presence of the
glauconite sands would experience less noise and vibration, but otherwise the mechanisms and levels of
impact would be expected to be the same as the Proposed Action.

EMF: The IAC layouts for Alternative C-3a, b, and ¢ would completely avoid the southeastern portion of
the Lease Area. This would remove the potential for EMF exposure for benthic organisms in this portion
of the Lease Area. This would constitute a substantive reduction in the potential for impacts to benthic
resources from EMFs under Alternative C-3, but only for this portion of the Lease Area as compared to
the Proposed Action.
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Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases under Alternative C-3 as compared to the Proposed
Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris under Alternative C-3 as compared to the Proposed Action.

3.7.8.5 Operations and Maintenance

3.7.8.5.1 Onshore Activities and Facilities

No aspect of Alternative C-3 would alter the O&M of the proposed onshore facilities as compared to the
Proposed Action (Alternative B). Therefore, there would be no direct or indirect impacts to benthic
resources due to the O&M of the onshore activities or facilities other than what is described under the
Proposed Action.

3.7.8.5.2  Offshore Activities and Facilities

Seafloor disturbance: The Alternative C-3 WTG layouts in Priority Area 1 are very similar to those under
the Proposed Action. Alternative C-3 adds up to 3 WTGs on the eastern edge of the Lease Area. The
WTGs and associated IAC in the higher priority habitat areas on the northwestern portion of the Lease
Area would introduce hard bottom habitats and convert some natural boulder habitat to constructed
hard surfaces through boulder relocation. These impacts would be extremely similar to the Proposed
Action. The expected changes from introducing hard bottom habitat to areas of homogenous soft-
bottom habitats across the Lease Area would be similar to those described under the Proposed Action.
As noted under construction, the southeastern area of soft bottom habitat would be avoided and would
be expected to have negligible adverse impacts due to O&M activities.

Sediment suspension and deposition: The proposed WTG arrangements under Alternative C-3 would
shift some of the seafloor disturbance impacts during O&M from the soft bottom habitat areas in the
southeastern areas (Table 3.7-5) to the northwestern portion of the Lease Area. It is unlikely that this
would cause a substantive difference in the level or duration of impacts to benthic resources from
sediment suspension or deposition as compared to that described under the Proposed Action. As noted
under construction, the southeastern area of soft bottom habitat would be avoided and would be
expected to have negligible adverse impacts due to O&M activities.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the O&M phase of the Project as compared to the Proposed
Action. The areas of soft bottom habitat that would be avoided would experience less noise and
vibration, but otherwise the mechanisms and levels of impact would be expected to be the same as the
Proposed Action.

EMF: The IAC layouts for Alternative C-3a, C-3b, and C-3c would completely avoid the southeastern
portion of the Lease Area. This would remove the potential for EMF exposure for benthic organisms in
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this portion of the Lease Area. This would constitute a substantive reduction in the potential for impacts
to benthic resources from EMFs under Alternative C-3, but only for the southeastern portion of the
Lease Area as compared to the Proposed Action. There would be no substantive difference in the
potential for impacts to benthic resources from EMFs during O&M across the rest of the Lease Area
under Alternative C-3 as compared to the Proposed Action.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases during O&M under Alternative C-3 as compared to the
Proposed Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris during O&M under Alternative C-3 as compared to the Proposed Action.

3.7.8.6 Conceptual Decommissioning

3.7.8.6.1 Onshore Activities and Facilities

No aspect of Alternative C-3 would alter the decommissioning processes for the proposed onshore
facilities as compared to the Proposed Action (Alternative B). Therefore, there would be no direct or
indirect impacts to benthic resources due to the decommissioning of the onshore activities or facilities
other than what is described under the Proposed Action.

3.7.8.6.2  Offshore Activities and Facilities

Seafloor disturbance: The shift of WTGs out of the soft bottom habitat areas on the southeastern
portion of the Lease Area would remove impacts to those areas. Otherwise, the expected changes from
removing hard bottom habitat associated with the WTG foundations and support structures and
returning those areas to their original habitat characteristics would be similar to those described under
the Proposed Action.

Sediment suspension and deposition: The proposed WTG arrangement under Alternative C-3 would
shift some of the seafloor disturbance during decommissioning away from soft bottom habitat areas
(Table 3.7-5). Other than this shift in location, there would be no substantive difference in the level or
duration of impacts to benthic resources from sediment suspension or deposition during
decommissioning as compared to that described under the Proposed Action.

Noise and vibration: Changing the location of the WTGs for the SRWF is not likely to appreciably affect
the noise or vibration generated during the decommissioning phase of the proposed Project as
compared to the Proposed Action. The areas of soft bottom habitat that would be avoided would
experience less noise and vibration, but otherwise the mechanisms and levels of impact would be
expected to be that same as the Proposed Action.
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EMF: During the decommissioning phase, turbines would cease to be operated and EMFs effects
associated with the IAC and SRWEC would be eliminated; therefore, there is the potential for minor
beneficial impacts due to the elimination of EMF impacts as a result of decommissioning.

Discharges and releases: There would be no substantive difference in the potential for impacts to
benthic resources from discharges or releases during decommissioning under Alternative C-3 as
compared to the Proposed Action.

Trash and debris: There would be no substantive difference in the potential for impacts to benthic
resources from trash or debris during decommissioning under Alternative C-3 as compared to the
Proposed Action.

3.7.8.7 Cumulative Impacts of Alternative C-3

The cumulative impacts of the variations proposed under Alternative C-3 considered the impacts of this
alternative in combination with other ongoing and planned wind activities. Ongoing and planned non-
offshore wind activities related to submarine cables and pipelines, oil and gas activities, marine minerals
extraction, onshore development, and port expansions would contribute to impacts on benthic
resources through the primary IPFs of seafloor disturbance, presence of structures, and changes to noise
and EMF. The proliferation of offshore wind farms and their associated offshore infrastructure have the
potential to change attributes of the seafloor environment within the multiple lease areas.

Climate change: There would be no substantive difference in the potential for cumulative impacts to
benthic resources from climate change under Alternative C-3 as compared to the Proposed Action.

3.7.8.8 Impacts of Alternative C-3 on ESA-Listed Species

There are no ESA-listed threatened or endangered invertebrate or coral species, nor are there any
benthic species currently proposed for listing in the New England/Mid-Atlantic region as reported by
NMFS (NOAA 2021).

3.7.8.9 Conclusions

Impacts of Alternative C-3

Reducing the total WTGs proposed for the Lease Area from 94 to between 80 and 87 locations would
have a commensurate reduction in the total area disturbed for construction as well as the total acres of
habitat that would be converted from native habitat conditions to engineered hard surface and armored
areas. Permanent impacts (in acres) to large grained complex habitat from each of the C-3 arrangements
would be slightly less the Proposed Action (Table 3.7-10.). Temporary and permanent impacts from
WTGs to habitat for all Alternatives can be found Table 3.7-10. and Table 3.7-11. The largest reductions
in disturbance and impacts would be seen in soft bottom habitats, stemming from the need to avoid the
southeastern portion of the Lease Area due to the glauconite sands. Under Alternative C-3c, relocating
up to 6 WTG positions from areas of higher complexity habitat to areas of soft-bottom, homogeneous
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habitat on the eastern edge of the Lease Area could reduce the overall adverse impacts of the WTG
array on benthic resources. The magnitude of this reduction would likely be minor, but in the context of
the overall offshore wind development planned in this region, incremental decreases in impacts may
have moderate adverse and minor beneficial impacts to the OCS habitat overall. BOEM expects the
overall impacts to be similar to the Proposed Action.

Cumulative Impacts of Alternative C-3

Alternative C-3 does reduce the total number of WTGs by as much as 14 locations; however, the
reduction does not differ substantially in size or extent of impacts to the more complex and sensitive
habitats from the Proposed Action. The Sunrise Wind Project is limited in scale compared to some of the
offshore renewable energy projects planned in the GAA. Most of the offshore wind projects under
consideration or development are larger in scale than this alternative, and many projects could be
developed in adjacent lease areas. Depending on how they are located and distributed, the
development of multiple large-scale projects could have broader scale cumulative effects on biological
communities than an individual project considered in isolation. Considering all the IPFs together, BOEM
anticipates that the overall impacts associated with Alternative C-3 and future offshore wind activities in
the GAA combined with ongoing activities, reasonably foreseeable environmental trends, including
climate change, and reasonably foreseeable activities would result in moderate adverse impacts and
could potentially include moderate beneficial impacts on benthic resources due to the artificial reef
effect (habitat conversion).

3.7.9 Comparison of Alternatives

The three action alternatives differ primarily in the locations of the WTGs with respect to complex
habitat. The focus of the fisheries habitat minimization alternatives to the Proposed Action
(Alternative B) is on reducing short- and long-term disturbance in the Priority Areas by removing up to
8 WTG positions from the areas with complex habitat features and shifting 8 to 20 WTGs from the
northwestern side of the Lease Area where complex habitat is more common to the eastern side where
benthic habitat is assumed to be predominately soft-bottom and homogeneous. Alternatives C-1 and
C-2 assume that fewer WTGs would be located in higher-value habitat and would reduce the overall
impacts to this resource compared to the Proposed Action (Table 3.7-8). Similarly, the 8 and 20 WTG
positions proposed to be relocated under Alternatives C-1 and C-2, respectively, would shift impacts
from higher-value habitat areas to more homogeneous areas, but the actual locations are not yet
finalized.

The arrangements proposed under Alternative C-3 would reduce the total WTGs proposed for the Lease
Area from 94 to between 80 and 87 locations and would have a commensurate reduction in the total
area disturbed for construction as well as the total acres of habitat that would be converted from native
habitat conditions to engineered hard surface and armored areas. Temporary and permanent impacts
from WTGs to habitat for all Alternatives can be found in Table 3.7-10. and Table 3.7-11. The largest
reductions in disturbance and impacts would be seen in soft bottom habitats, stemming from the need
to avoid the southeastern portion of the Lease Area due to the glauconite sands.
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Preliminary estimates of the reductions in impacts to higher complexity habitat based on the planned

relocations described for Alternatives C-1, C-2, and C-3 are presented in Table 3.7-9. Under Alternative
C-3b, 81 (891 MW) to 84 WTGs (924 MW) could be developed. Table 3.7-9 and Table 3.7-10. shows the
habitat impacts for each of these scenarios based on the WTG ranking for removal in Table 3.7-7.

Table 3.7-8.

No Action
Alternative
Alternative A)

No Action
Alternative:
Construction and
long-term addition of
up to 944 new WTGs
and associated
foundations in the
MA/RI WEA could
result in artificial reef
effects that influence
benthic community
structure within and
in proximity to the
project footprints.
Impacts to benthic
resources could range
from minor
beneficial for
organisms associated
with hard surfaces to
moderate adverse for
organisms associated
with soft bottom
habitat, which would
experience losses in
total area.
Construction
activities including
cable placement and
WTG development
would disturb the sea
floor, creating plumes
of fine sediment that
would disperse and
resettle in the
vicinity. Generally
effects would be
short term and

Proposed Action
(Alternative B)

Proposed Action:
BOEM anticipates the
impacts resulting
from the IPFs
associated with
Proposed Action
alone would range
from negligible to
moderate. Therefore,
BOEM expects the
impact on benthic
resources from the
Proposed Action and
ongoing activities to
be moderate
adverse, as the
overall effect would
be notable, but
would not prevent
full recovery of
ecosystem function.
The primary
components with
potential to affect
benthic resources
include seafloor
disturbance, the
addition of hard
surfaces and
structures, and
sediment suspension
and deposition.
Additionally, minor
beneficial impacts
may result due to the
artificial reef effect
from the addition of
hard surface habitat

Fisheries Habitat
Minimization

(Alternative C-1)
Alternative C-1:
Impacts resulting
from the relocation
of the 8 WTGs would
be minor, but in the
context of the overall
offshore wind
development
planned in this
region, incremental
decreases in impacts
may have minor
beneficial impacts to
the OCS habitat
overall. BOEM
expects the overall
impact on benthic
resources to be
similar to the
Proposed Action,
moderate adverse.

Cumulative Impacts
of Alternative C-1:
Considering all the
IPFs together, BOEM
anticipates that the
overall impacts
associated with
Alternative C-1 and
future offshore wind
activities in the GAA
combined with
ongoing activities,
reasonably
foreseeable
environmental
trends, including

Comparison of Alternative Impacts Benthic Habitat Impacts

Fisheries Habitat
Minimization

(Alternative C-2)
Alternative C-2:
Impacts resulting
from the relocation
of the 20 WTGs
would be minor, but
in the context of the
overall offshore wind
development
planned in this
region, incremental
decreases in impacts
may have minor
beneficial impacts to
the OCS habitat
overall. BOEM
expects the overall
impact on benthic
resources to be
similar to the
Proposed Action,
moderate adverse.

Cumulative Impacts
of Alternative C-2:
Considering all the
IPFs together, BOEM
anticipates that the
overall impacts
associated with
Alternative C-2 and
future offshore wind
activities in the GAA
combined with
ongoing activities,
reasonably
foreseeable
environmental
trends, including

Fisheries Habitat
Minimization
Considering

Feasibility due to

Glauconite Sands

(Alternative C-3)
Alternative C-3:
Reducing the total
WTGs for the project
would reduce
temporary impacts
due to sea floor
disturbance.
Permanent impacts
to sea floor habitats
would be reduced by
similar percentages.
Most of these
reductions would
occur in soft bottom
habitats.

These incremental
decreases in impacts
may have minor
beneficial impacts to
the OCS habitat
overall. BOEM
expects the overall
impact on benthic
resources to be
similar to the
Proposed Action,
moderate adverse.

Cumulative Impacts
of Alternative C-3:
Considering all the
IPFs together, BOEM
anticipates that the
overall impacts
associated with
Alternative C-3 and
future offshore wind




No Action
Alternative
Alternative A)

duration, but could
have intense effects
on the organisms in
close proximity to the
disturbances.
Suspended sediment
concentrations close
to disturbances could
exceed levels
associated with
behavioral and
physiological effects
for benthic organisms
but would dissipate
with distance and
would generally
return to baseline
conditions within a
few hours. Therefore,
there may be short
term moderate
adverse effects on
benthic organisms
but long-term effects
would be less likely.

Cumulative impacts
of the No Action
Alternative:

BOEM expects the
combination of
ongoing activities and
reasonably
foreseeable activities
other than offshore
wind to result in
moderate adverse
cumulative impacts
on benthic resources,
primarily driven by
ongoing dredging and
fishing activities.
BOEM anticipates
that the overall
impacts associated
with future offshore

Proposed Action
(Alternative B)
(habitat conversion to

hard bottom).

Cumulative Impacts
of the Proposed
Action:

In the context of
other reasonably
foreseeable
environmental trends
and planned actions,
the incremental
impacts under the
Proposed Action
resulting from
individual IPFs would
range from negligible
to moderate,
depending on the
species and habitat
component.
Considering all the
IPFs together, BOEM
anticipates that the
overall impacts
associated with the
Proposed Action and
future offshore wind
activities in the GAA
combined with
ongoing activities,
reasonably
foreseeable
environmental
trends, including
climate change, and
reasonably
foreseeable activities
would result in
moderate adverse
impacts and could
potentially include
moderate beneficial
impacts on benthic
resources due to the

Fisheries Habitat
Minimization
(Alternative C-1)
climate change, and

reasonably
foreseeable activities
would result in
moderate adverse
impacts and could
potentially include
moderate beneficial
impacts on benthic
resources due to the
artificial reef effect
(habitat conversion to
hard bottom).

Fisheries Habitat
Minimization
(Alternative C-2)
climate change, and

reasonably
foreseeable activities
would result in
moderate adverse
impacts and could
potentially include
moderate beneficial
impacts on benthic
resources due to the
artificial reef effect
(habitat conversion to
hard bottom).

Fisheries Habitat
Minimization
Considering

Feasibility due to

Glauconite Sands

(Alternative C-3)
activities in the GAA
combined with
ongoing activities,
reasonably
foreseeable
environmental
trends, including
climate change, and
reasonably
foreseeable activities
would result in
moderate adverse
impacts and could
potentially include
moderate beneficial
impacts on benthic
resources due to the
artificial reef effect
(habitat conversion to
hard bottom).
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No Action
Alternative
Alternative A)
wind activities in the
GAA combined with

ongoing activities,
reasonably
foreseeable
environmental
trends, and
reasonably
foreseeable activities
other than offshore
wind would result in
moderate adverse
cumulative impacts
and could potentially
include moderate
beneficial impacts on
benthic resources
due to the artificial
reef effect (habitat
conversion).

Proposed Action
(Alternative B)
artificial reef effect

(habitat conversion).

Fisheries Habitat

Minimization
(Alternative C-1)

Fisheries Habitat

Minimization
(Alternative C-2)

Fisheries Habitat
Minimization
Considering
Feasibility due to
Glauconite Sands
(Alternative C-3)
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Table 3.7-9. Comparison of Preliminary Estimate of the Changes in Impacts from WTGs to
Higher Complexity Habitat Based on the Planned Relocations Described for

Alternatives B, C-1, C-2, and C-3 (BOEM 2023)

NOAA Complexity Category
Sunrise Offshore Wind Large-
Farm Proposed Project Unit of ECEILEL
Design Measure €] ][5 Complex Soft Bottom Total
Alternative B, Proposed Action
Total Permanent Impacts of Acres 0.11 40.49 67.53 108.13
WTGs % 0% 37.4% 62.5% 100%
Total Temporary Impacts of Acres 22.83 1546.82 2192.03 3,761.68
WTGs % 0.6% 41.1% 58.3% 100%
Alternative C-1, Fisheries Habitat Impact Minimization,
Exclusion of 8 WTGs from Priority Area 1
Total Permanent Impacts of Acres 35.53 64.67 100.21 200.41
WTGs % 17.7% 32.3% 50.0% 100%
Total Temporary Impacts of Acres - 1,369.92 2,096.74 3,466.66
WTGs % 0% 39.5% 60.5% 100%
Alternative C-2a, Fisheries Habitat Impact Minimization,
Exclusion of 8 WTGs from Priority Area 1, Relocate 12 to Eastern Side of Lease Area
Total Permanent Impacts of Acres - 33.59 64.01 97.60
WTGs % 0% 34% 66% 100%
Total Temporary Impacts of Acres - 1,368.18 2,063.51 3,431.70
WTGs % 0% 40% 60% 100%
Alternative C-2b, Fisheries Habitat Impact Minimization,
Exclusion of 8 WTGs from Priority Area 1, Relocate 12 to Eastern Side of Lease Area
Total Permanent Impacts of Acres - 35.64 61.95 97.59
WTGs % 0% 37% 63% 100%
Total Temporary Impacts of Acres - 1,413.78 2,017.91 3,431.70
WTGs % 0% 41% 59% 100%
Alternative C-2c, Fisheries Habitat Impact Minimization,
Exclusion of 8 WTGs from Priority Area 1, Relocate 12 to Eastern Side of Lease Area
Total Permanent Impacts of Acres - 35.51 62.09 97.60
WTGs % 0% 36% 64% 100%
Total Temporary Impacts of Acres - 1,439.02 1,992.70 3,431.73
WTGs % 0% 42% 58% 100%
Alternative C-2d, Fisheries Habitat Impact Minimization,
Exclusion of 8 WTGs from Priority Area 1, Relocate 12 to Eastern Side of Lease Area
Total Permanent Impacts of Acres - 34.61 62.98 97.59
WTGs % 0% 35% 65% 100%
Total Temporary Impacts of Acres - 1,390.68 2,041.02 3,431.70
WTGs % 0% 41% 59% 100%
Alternative C-3a, Reduced Layout from Priority Areas Considering Feasibility due to Glauconite Sands
with 87 WTG positions (957 MW)
Total Permanent Impacts of Acres 0.11 34.88 57.87 92.86
WTGs % 0% 37.6% 62.3% 100%
Total Temporary Impacts of Acres 22.77 1,348.19 1,835.04 3,206.00
WTGs % 0.7% 42.1% 57.2% 100%
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Sunrise Offshore Wind
Farm Proposed Project
Design

Unit of

Measure [el]1]¢][9%

Large-

Grained

NOAA Complexity Category

Complex
Alternative C-3b, Reduced Layout from Priority Areas Considering Feasibility due to Glauconite Sands
with 84 WTG positions (924 MW)

Soft Bottom

Total

Total Permanent Impacts of Acres 0.0001 32.42 54.82 87.24
WTGs % 0% 37.2% 62.8% 100%
Total Temporary Impacts of Acres 20.76 1,288.43 1,752.51 3,061.70
WTGs % 0.7% 42% 57% 100%

Alternative C-3b, Reduced Layout from Priority Areas Considering Feasib
with 83 WTG positions (913 MW)

ility due to Glauconite Sands

Total Permanent Impacts of Acres - 32.47 53.61 86.08
WTGs % 0% 38% 62% 100%
Total Temporary Impacts of Acres 20.76 1,288.11 1,716.45 3,025.33
WTGs % 0.7% 43% 57% 100%

Alternative C-3b, Reduced Layout from Priority Areas Considering Feasib
with 82 WTG positions (902 MW)

ility due to Glauconite Sands

Total Permanent Impacts of Acres - 31.42 53.61 85.02
WTGs % 0% 37% 63% 100%
Total Temporary Impacts of Acres 20.21 1,255.49 1,713.19 2,988.89
WTGs % 0.7% 42% 57% 100%

Alternative C-3b, Reduced Layout from Priority Areas Considering Feasib
with 81 WTG positions (891 MW)

ility due to Glauconite Sands

Total Permanent Impacts of Acres - 31.42 52.57 83.98
WTGs % 0% 37% 63% 100%
Total Temporary Impacts of Acres 13.60 1,248.77 1,690.07 2,952.44
WTGs % 0.5% 42% 57% 100%
Alternative C-3c, Reduced Layout from Priority Areas Considering Feasibility due to Glauconite Sands

with 80 WTG positions (880 MW)

Total Permanent Impacts of Acres - 30.38 52.57 82.94
WTGs % 0% 37% 63% 100%
Total Temporary Impacts of Acres 13.60 1,212.32 1,690.07 2,916.00
WTGs % 0.5% 42% 58% 100%

Source: Acreage estimates are from Table B-2 in the BOEM. 2023. Essential Fish Habitat Assessment for the Sunrise Wind
Project, Appendix B. Acreages for Alternatives C-3b and C-3c were updated in the October 2023 Inspire report on Benthic

habitat mapping to support the EFH assessment.
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Table 3.7-10. Total Acres of Permanent Impacts from WTGs in each NOAA Complexity class
under each Alternative as Compared to the Proposed Action. Negative Values
Indicate a Decrease in Acres Impacted (BOEM 2023)

NOAA Complexity Category

Large
Total Grained Soft
Alternative WTGs Complex Complex Bottom

Alternative B: Proposed Action 94 0.00 0.00 0.00 0.00

Alternative C1: Fisheries Habitat Impact
Minimization, Exclusion of 8 WTGs from 94 -0.11 -4.96 -2.86 -7.93
Priority Area 1

Alternative C-2a: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side 94 -0.11 -5.40 -2.39 -7.90
of Lease Area

Alternative C-2b: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side 94 -0.11 -3.35 -4.45 -7.91
of Lease Area

Alternative C-2c: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side 94 -0.11 -3.48 -4.31 -7.90
of Lease Area

Alternative C-2d: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side 94 -0.11 -4.38 -3.42 -7.91
of Lease Area

Alternative C-3a: Reduced Layout from
Priority Areas Considering Feasibility due to 87 0.00 -5.61 -9.66 -15.27
Glauconite Sands with 87 WTG positions

Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 84 -0.11 -8.07 -12.71 -20.89
Glauconite Sands with 84 WTG positions

Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 83 -0.11 -6.52 -12.79 -19.42
Glauconite Sands with 83 WTG positions

Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 82 -0.11 -7.57 -12.79 -20.48
Glauconite Sands with 83 WTG positions

Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 81 -0.11 -7.57 -13.83 -21.52
Glauconite Sands with 81 WTG positions

Alternative C-3c: Reduced Layout from
Priority Areas Considering Feasibility due to 80 -0.1099 -10.11 -14.97 -25.19
Glauconite Sands with 80 WTG positions

Source: Acreage estimates used for the calculations are from the BOEM (2023) Essential Fish Habitat Assessment for the
Sunrise Wind Project, Appendix B.
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Table 3.7-11. Total Acres of Temporary Impacts from WTGs in each NOAA Complexity class
under each Alternative as Compared to the Proposed Action. Negative Values

Indicate a Decrease in Acres Impacted (BOEM 2023)

NOAA Complexity Category

Large
Total Grained Soft
Alternative WTGs Complex Complex Bottom Total
Alternative B: Proposed Action 94 0.00 0.00 0.00 0.00
Alternative C1: Fisheries Habitat Impact
Minimization, Exclusion of 8 WTGs from 94 -22.83 -176.90 -95.29 -295.02
Priority Area 1
Alternative C-2a: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side of 94 -22.83 -172.36 -99.86 -295.04
Lease Area
Alternative C-2b: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side of 94 -22.83 -126.76 -145.46 -295.04
Lease Area
Alternative C-2c: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side of 94 -22.83 -101.52 -170.67 -295.01
Lease Area
Alternative C-2d: Exclusion of 8 WTGs from
Priority Area 1, Relocate 12 to Eastern Side of 94 -22.83 -149.86 -122.35 -295.04
Lease Area
Alternative C-3a: Reduced Layout from
Priority Areas Considering Feasibility due to 87 -0.06 -196.63 -356.99 -555.68
Glauconite Sands with 87 WTG positions
Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 84 -2.07 -255.81 -437.24 -695.12
Glauconite Sands with 84 WTG positions
Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 83 -2.07 -252.43 -446.92 -701.41
Glauconite Sands with 83 WTG positions
Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 82 -2.62 -285.05 -450.18 -737.85
Glauconite Sands with 83 WTG positions
Alternative C-3b: Reduced Layout from
Priority Areas Considering Feasibility due to 81 -9.23 -291.77 -473.30 -774.30
Glauconite Sands with 81 WTG positions
Alternative C-3c: Reduced Layout from
Priority Areas Considering Feasibility due to 80 -9.23 -334.50 -501.96 -845.69

Glauconite Sands with 80 WTG positions

Source: Acreage estimates used for the calculations are from the BOEM (2023) Essential Fish Habitat Assessment for the

Sunrise Wind Project, Appendix B.
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3.7.10 Summary of Impacts of the Preferred Alternative

BOEM has identified Alternative C-3b as the Preferred Alternative as depicted in Figure 2.1-10.
Alternative C-3b would include installation of up to 84 WTGs, which is 10 fewer WTGs than the
maximum WTGs proposed under the PDE of the Proposed Action. Under Alternative C-3b, impacts on
benthic resources from onshore construction would be the same as those described for the Proposed
Action. Impacts on benthic resources from offshore activities including construction, O&M, and
decommissioning would be slightly less under Alternative C-3b compared to the impacts described
above for the Proposed Action, Alternative C-1, and Alternative C-2 because of fewer WTGs and
reductions in cable length on the sea floor. Reducing the total WTGs for the project would reduce
temporary impacts due to sea floor disturbance by up to 18 percent (976.41 ac [395.1 ha]) for
Alternative C-3b and would reduce large grained complex habitat temporary impacts by approximately
2 ac (0.84 ha). The total acres of sea floor habitats impacted permanently would be reduced by a similar
percentage (18 percent). The reduction in impacts would be distributed proportionally across the
benthic habitat types in the Project Area; therefore, most of these reductions would occur in soft
bottom habitats. Alternative C-3 would have permanent impacts to large-grained complex habitat at
levels nearly identical to the Proposed Action.

These incremental decreases in impacts from Alternative C-3b may have minor beneficial impacts to the
OCS habitat overall as compared to the Proposed Action. BOEM expects the overall impact on benthic
resources to be similar to the Proposed Action and has characterized them as moderate adverse.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with Alternative
C-3b and future offshore wind activities in the GAA combined with ongoing activities, reasonably
foreseeable environmental trends, including climate change, and reasonably foreseeable activities
would cumulatively result in moderate adverse impacts and could potentially include moderate
beneficial impacts on benthic resources due to the artificial reef effect (habitat conversion to hard
bottom).

3.7.11 Proposed Mitigation Measures

The mitigation measures listed in Table 3.7-12 are recommended for inclusion in the Preferred

Alternative.
Table 3.7-12. Proposed Mitigation Measures: Benthic Resources
Measure ‘ Description Effect
Prior to inter-array cable corridor preparation and cable
installation (e.g., boulder relocation, pre-cut trenching, cable
Proposed crossing installation, cable lay and burial) and foundation site Plan includes placing boulders
Boulder preparation (e.g., scour protection installation), Sunrise Wind close to where they were
Relocation would provide BOEM with a boulder relocation plan for extracted to reduce change of
Plan Measure |implementation. The plan would include the following: benthic habitat.
1. Identification of areas of active (within last 5 years)
bottom trawl fishing, areas where boulders >2 m in
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Measure ‘ Description

diameter are anticipated to occur, and areas where
boulders are expected to be relocated for project
purposes.

2. Methods to minimize the quantity of seafloor
obstructions from relocated boulders in areas of active
bottom trawl fishing, as identified in #1, as technically
or economically feasible.

3. Identification of locations of boulders that would be
moved and approximately where they would be place,
method(s) for moving boulders, and measures to
minimize impacts as technically and economically
feasible.

Outreach conducted regarding the boulder relocation plan (e.g.,
notifications to mariners).

This measure would reduce
impacts on benthic habitat
Cable protection measures should reflect the pre-existing composition and structural
conditions at the site. This mitigation measure chiefly ensures complexity and, in the case of
Mobile gear |that seafloor cable protection does not introduce new hangs for | cable protection, reduce the
friendly cable | mobile fishing gear. Thus, the cable protection measures should |time required for colonization

protection be trawl-friendly with tapered/sloped edges. If cable protection | by habitat-forming organisms.
measures is necessary in “non-trawlable” habitat, such as rocky habitat, While long-term impacts from
then the Lessee should consider using materials that mirror the |these structures would remain,
benthic environment. the time required to achieve
beneficial effects would
decrease.
3.7.11.1 Effect of Measures Incorporated into the Preferred Alternative

The mitigation measures listed in Table 3.7-12. Proposed Mitigation Measures: Benthic Resourcesare
recommended for inclusion in the Preferred Alternative. The Boulder Relocation Plan and Cable
Protection Measures would reduce changes to benthic habitat composition and structural complexity,
this would reduce impacts on benthic resources, including sensitive habitats, but would not reduce the
impact level of the Preferred Alternative from what is described in Section 3.7.10.

In addition to the mitigation listed above, NMFS issued EFH conservation recommendations for the
Sunrise Wind Project on September 14, 2023, in support of BOEM’s consultation with NMFS under the
Magnuson-Stevens Fishery Conservation and Management Act (see Table H-3 in Appendix H). BOEM is
reviewing the conservation recommendations and would provide a written response to NMFS that
identifies the conservation recommendations that have been adopted or partially adopted. If the
Sunrise Wind COP is approved, conservation recommendations that have been adopted or partially
adopted would be reflected in the ROD.
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3.8 Birds

Please see Appendix Q, Section 3.8 for the analysis of the Birds resource.
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3.9 Coastal Habitat and Fauna

Please see Appendix Q, Section 3.9 for the analysis of the Coastal Habitat and Fauna resource.
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3.10 Finfish, Invertebrates, and Essential Fish Habitat

This section discusses potential impacts on the existing finfish, invertebrate resources, and designated
EFH in the geographical analysis area (see Figure D-7, Appendix D) of the proposed SRWF, the SRWEC,
and the onshore transmission cable Project components. It provides a qualitative assessment of the
impacts associated with each alternative on finfish, invertebrates, and EFH. This section is closely aligned
with Section 3.7, Benthic Resources, which discusses benthic invertebrates and habitat resources within
the Project. This section is also supported by COP Appendix M1 (Inspire 2022a), Appendix M2 (Inspire
2022b), Appendix N1 (Inspire 2022d), and Appendix N2 (TRC 2023).

The GAA for finfish, invertebrates, and EFH encompasses the Scotian Shelf, Northeast Shelf, and
Southeast Shelf large marine ecosystems, which captures most of the movement range within United
States (U.S.) marine waters for most species in this group (Appendix D, Figure D-7). Since the EFH,
invertebrates, and finfish GAA encompasses the Gulf of Maine down to Cape Hatteras, North Carolina,
for the purposes of Project-specific analysis in this Final EIS, the focus is on EFH, invertebrates, and
finfish that would be likely to have regular or common occurrences in the SRWF and SRWEC and could
be impacted by Project activities. The finfish GAA encompasses the extent of potential effects on finfish
and their habitats. Thus, while Project-related impacts to finfish habitat are restricted to a relatively
small footprint, the GAA for Project impacts to finfish is necessarily large because marine populations
and their dispersal patterns range over broad areas exposed to potential cumulative effects from
offshore wind energy development.

3.10.1 Description of the Affected Environment and Future Baseline Conditions

The WEA would be in the offshore waters of Rhode Island and Massachusetts on the northeastern
Atlantic Continental Shelf in the Rhode Island Sound. This area represents a transitional area separating
Narragansett Bay and the Long Island Sound from the OCS (BOEM 2013). This is a dynamic oceanic
environment, known to inhabit a wide variety of fish and invertebrate species. These waters straddle
the New England and Mid-Atlantic regions and serve as the southern boundary for some New England
species and the northern boundary for some Mid-Atlantic species. Summer flounder HAPC occurs
anywhere in this area where SAV or macroalgae occurs.

The SRWF is adjacent to Cox Ledge, an area of concern for fishery managers because it provides
important habitat for several commercially and recreationally important species—notably, spawning
habitat for Atlantic cod. A portion of Cox Ledge was designated by the NEFMC as a habitat management
area to protect EFH for a number of managed fish species. NOAA acknowledged the importance of Cox
Ledge but disapproved the designation because it concluded the proposed gear restrictions approved by
the NEFMC would likely be ineffective at minimizing impacts on habitat function (NEFMC 2022). The
NEFMC (NEFMC 2022) is currently finalizing a new EFH Habitat Area of Particular Concern (HAPC)
designation that include complex habitats on Cox Ledge and surroundings used by spawning Atlantic cod
and other EFH species. BOEM is currently funding a 3-year study examining movement patterns of
Atlantic cod, black sea bass, and other species in the southern New England region, including the Lease
Area. The study is being conducted by NMFS and a team comprising a state resource agency, a

3-109



university, and a nonprofit organization (BOEM 2019). Given concern raised about potential impacts on
Cox Ledge and Atlantic cod, available results from the BOEM funded Atlantic cod study are incorporated
below. Discussions of potential effects presented in the following sections places emphasis on this and
other species of particular concern.

3.10.1.1 Finfish

Finfish off the coasts of NY, MA, and Rl include sharks, demersal, and pelagic finfish assemblages (BOEM
2013). These include numerous EFH species and five federally listed species that are known or may
occur in the SRWF or SRWEC. There are also important anadromous species, demersal species
(groundfish), and highly migratory pelagic finfish found throughout the region. The finfish resources of
the region support diverse and highly valued commercial and recreational fisheries with more
information provided in Section 3.14, Commercial Fisheries and For-Hire Recreational Fishing. BOEM has
funded several surveys of finfish species occurrence in the Rhode Island/Massachusetts WEA and
Massachusetts WEA, where the Project is located, with findings described by Guida et al. (2017). Guida
et al. (2017) noted that there was considerable overlap between the dominant cold and warm season
species between the two adjacent WEAs, but a greater number of overall taxa (101) were found in the
Massachusetts WEA. The EFH assessment prepared for the Project provides additional detail on
federally managed fish species that occur in the geographic area.

Finfish species in southern New England generally have broad distributions, with many ranging from
Cape Hatteras, North Carolina to Georges Bank and beyond. The WEA supports finfish species that are
typical of the region, with a wide range of diversity of fishes and squid present in the area (Guida et al.
2017). Some species are present in the area in both warm and cold seasons, but the relative abundance
varies greatly for most species by season (Guida et al. 2017). Data from the most recent 14-year
summary of Northeast Fisheries Science Center (NEFSC) seasonal trawls (2003-2016) in the Rhode
Island/Massachusetts WEA demonstrates a diversity of fishes and squid in the area, with 45 taxa
collected in the cold months, 45 taxa collected in the warm months, and 59 species collected in total
(Guida et al. 2017). In cold months, seasonal trawl samples were dominated by Atlantic herring (Clupea
harengus), winter skate (Leucoraja ocellata), and little skate (Leucoraja erinacea), and in warm months,
seasonal trawl samples were dominated by longfin squid (Doryteuthis pealeii), Atlantic butterfish
(Peprilus triacanthus), and scup (Stenotomus chrysops). Little skate was the only species to dominate
catch in both seasons (Guida et al. 2017).

Based on their primary habitat association, finfish can be divided into two general groupings, demersal
and pelagic. Demersal species (groundfish) spend at least part of their adult life state on or close to the
ocean bottom. Habitat preferences vary between species and life stages. Flatfish and skates spend the
majority of their lives directly on the seabed, whereas species like Atlantic cod, haddock
(Melanogrammus aeglefinus), and black sea bass (Centropristis striata) live on or near hard bottom
seabed during one or more life stage. Table 4.4.3.-2 of the COP (Sunrise Wind 2023) provides a summary
of common habitat types for finfish species known to occur in the region. Demersal fish are important to
the ecosystem within the SRWF and have an important economic role in the Project Area.
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Pelagic fish are generally schooling fish that occupy the mid- to upper water column as juveniles and
adults and are distributed from the nearshore to the continental slope and beyond. Pelagic species
occupy the surface to midwater depths (0 to 3,281 ft [0 to 1,000 m]) from the shoreline to the
Continental Shelf and beyond. Some species are highly migratory and may be present in the near-coastal
and shelf surface waters of the Mid-Atlantic Bight in the summer, taking advantage of the abundant
prey in the warm surface waters. Highly migratory finfish travel long distances and often across
domestic and international boundaries. Examples of these species include tunas (Scombridae spp.),
billfishes (Istiophoridae spp. and Xiphias gladius), and many sharks (Elasmobranchii spp.). Coastal
migratory pelagic species include fast-swimming schooling fishes that range from shore to the
Continental Shelf. These fish use the highly productive coastal waters of the more expansive Mid-
Atlantic Bight during the summer months and migrate to deeper and/or distant waters during the
remainder of the year (BOEM 2013). Examples of coastal pelagic species that could occur enter the
Project Area include forage fish such as anchovy (Engraulidae spp.), shad (Alosa spp.), and menhaden
(Clupeidae spp.), and the predatory fish that prey upon them.

Demersal and pelagic finfish encompass a diversity of species that associate with the full range of
environment types that occur in the geographic area. Estuarine species are commonly found in
nearshore areas where freshwater inputs from large rivers mix with the ocean. Some species are purely
marine and are primarily found in offshore environments. Anadromous species migrate between the
ocean and lower-salinity riverine environments for spawning. Demersal species of anadromous fish that
could potentially be present in the Project Area include striped bass (Morone saxatilis) and Atlantic
sturgeon (Acipenser oxyrhynchus) and pelagic anadromous species that could occur within the Project
Area including American shad (Alosa sapidissima), alewife (Alosa pseudoharengus), blueback herring
(Alosa aestivalis), Atlantic menhaden (Brevoortia tyrannus), and Atlantic sea herring (Clupea harengus)
(BOEM 2013; Scotti et al. 2010). Table 4.4.3.-1 of the COP (Sunrise Wind 2023) summarizes information
on species of economic or ecological importance that are potentially present in the SRWF and
surrounding region. These species were selected based on literature review, agency correspondence,
fish sampling results from the Block Island Wind Farm, and EFH source document review. This list does
not include every species that has the potential to occur in the SRWF.

Additionally, nearshore and onshore Project features could impact riverine systems. The Carmans River
is located in the Town of Brookhaven, Long Island, and extends approximately 10 mi (16 km) from
central Long Island to Bellport Bay (part of Great South Bay) (NYSDEC 2008). Carmans River is identified
as one of only four major riverine systems on Long Island and it contains extensive undeveloped lands.
The tidal river begins approximately 2 mi (3 km) north of Bellport Bay and is primarily within the
Wertheim National Wildlife Refuge (NYSDEC 2008), which is to the south of the onshore transmission
cable. The onshore transmission cable crosses the Carmans River where it is classified as freshwater. The
tidal portion of the river supplies important nursey habitat for striped bass and bluefish (Pomatomus
saltatrix), as well as spawning and nursey habitats for alewife, Atlantic menhaden, white perch (Morone
americana), and Atlantic silverside (Menidia menidia) (NYSDEC 2008). Many freshwater fish species
occur in the river including a naturally reproducing population of brook trout (Salvelinus fontinalis),
yellow perch (Perca flavescens), white perch, largemouth bass (Micropterus salmoides), black crappie
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(Pomoxis nigromaculatus), and unusually abundant concentrations of eastern pirate perch
(Aphredoderus sayanus) (NYSDEC 2008). American eel (Anguilla rostrata) juveniles and adults can be
found in both the tidal and freshwater portions of the river (NYSDEC 2008.) The Carmans River is also
identified as one of the few streams on Long Island that supports concentrations of sea-run brown trout
(Salmo trutta) and wild brook trout (NYSDEC 2008).

Finfish often consume prey across multiple trophic levels, and their diet may change depending on their
life stage. Both demersal and pelagic finfish species may consume fish, invertebrates, planktonic
organisms, and detritus, with shellfish, worms, copepods, and other invertebrates being significant types
of prey in New England waters. The most common vertebrate finfish prey species include herring,
menhaden, northern sand lance (Ammodytidae spp.), and silver hake (Merluccius bilinearis) (COP
Section 4.4.3; Sunrise Wind 2023).

Five federally listed species may occur in the vicinity of the Project Area: Atlantic salmon (Sa/mo salar),
Atlantic sturgeon, shortnose sturgeon (Acipenser brevirostrum), giant manta ray (Manta birostris), and
oceanic whitetip shark (Carcharhinus longimanus). However, the SRWF does not overlap with critical
habitat for any of these species. Of these species, the Atlantic sturgeon is the only one whose
occurrence is common enough that they may be exposed to impacts of the Project (COP Section 4.4.3;
Sunrise Wind 2023). Atlantic salmon are not known to occur within or near the Project Area, with the
only potential for overlap with their distribution being their migration route in the Gulf of Maine. This
area may be transited by vessels, but there is no evidence of interactions between vessels and Atlantic
salmon, and vessel strikes are not identified as a threat in the listing determination (74 Federal Register
29344) or the recent recovery plan (USFWS and NMFS 2018).

Five Distinct Population Segments (DPS)s of Atlantic sturgeon are listed under the ESA: Chesapeake Bay
(endangered), Carolina (endangered), New York Bight (NYB) (endangered), South Atlantic
(endangered), and Gulf of Maine (threatened) (NMFS 2019). Critical habitat has been designated for
all five DPSs of Atlantic sturgeon and includes 31 units within rivers from Maine to Florida (NMFS
2017). No critical habitat for this species extends into the marine environment. The transit routes for
project vessels moving between the Project Area and ports travers critical habitat. Port facilities
supporting this project that overlap with critical habitat include the Paulsboro Marine Terminal in
Paulsboro, New Jersey, on the Delaware River (NYB DPS Unit 4 Delaware River) and the Port of Albany-
Rensselaer on the Hudson River (NYB DPS Unit 3 Hudson River).

Atlantic sturgeon spawn in freshwater but spend most of their adult life in the marine environment.
Subadult and adult Atlantic sturgeons emigrate from rivers into coastal waters where they may
undertake long range migrations. The marine range of Atlantic sturgeon extends from St. Lawrence,
Canada, to Cape Canaveral, Florida (NMFS 2012b). Results from genetic analyses indicate that adults
intermix with populations from other rivers. For example, Atlantic sturgeon found in the NYB have been
matched to not only the NYB DPS but also the Chesapeake Bay and Gulf of Maine DPSs (NMFS 2012b).

Juvenile habitat and migrations are limited to narrow corridors in shallow waters less than 20 m (Dunton
et al. 2010). Migratory subadult and adult sturgeon are typically found in shallow (10 to 50 m) nearshore
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waters with gravel and sand substrates (Erickson et al. 2011; Ingram et al. 2019; Stein et al. 2004b).
Depth distribution is known to be seasonal with fish inhabiting deepest waters during winter and
shallowest waters during summer and early fall (Erickson et al. 2011). Although extensive mixing occurs
in coastal waters, Atlantic sturgeons return to their natal river to spawn (ASSRT 2007). Spawning
adults generally migrate upriver in the spring/early summer (Smith and Clugston 1997). Spawning is
believed to occur in flowing water between the salt front and fall line of large rivers. Male Atlantic
sturgeon have been observing spawning more frequently than females, though females can spawn
annually, and they have a greater level of variation in their spawning timings (NMFS 2022). Post-
larval juvenile sturgeon move to estuarine waters where they reside for a period of months or years
(Moser and Ross 1995). Examination of young fish in the Connecticut River showed evidence that it
was recolonized by Atlantic sturgeon from the Hudson River, and once they were post- larval, they
remained in the low salinity water of their natal river for one year before transiting into more
brackish water; this was supported by a genetic analysis which showed a high number of siblings,
which indicated that there was a low number of breeding adults contributing to this cohort (NMFS
2022).

Atlantic sturgeon may occur in the riverine, estuarine, and nearshore portions of the Project Area;
however, there are not abundance estimates for the various DPSs (NMFS 2022). In the Hudson and
Delaware River and their associated estuaries, Atlantic sturgeon are likely to be present throughout the
year as juveniles, and from spring to fall as subadults, adults, and when migrating to spawning areas in
those watersheds. Atlantic sturgeon are known to aggregate off southwest Long Island (Erickson et al.
2011) which is part of the known overwintering habitat for juvenile Atlantic sturgeon between the NYB
and Virginia (Dunton et al. 2010). Given their anticipated distribution in depths primarily 50 m and less
(Stein et al. 2004b), Atlantic sturgeon may occur in the Project Area and the coastal nearshore and
river vessel transit routes. Adult and subadult Atlantic sturgeon are expected to occur in the Project
Area throughout the year based on tagging and capture data (Dunton et al. 2010; Ingram et al. 2019;
Stein et al. 2004a; 2004b). Peak occurrence is expected during the fall and winter based on tagging
data which detected a peak in occurrence in Atlantic sturgeon in the New York WEA from November
through January and lower numbers of sturgeon in the area during July through September (Ingram et al.
2019).

Atlantic sturgeon are benthic predators (ASSRT 2007). They feed on a variety of prey, including
polychaete worms, crustaceans, mollusks, and fish such as sand lance (Johnson et al. 1997; Novak et al.
2017). While no studies have been conducted on Atlantic sturgeon hearing abilities, there are a few
studies that document hearing abilities of other species of sturgeon (Hastings and Popper 2005; Lovell et
al. 2005; Popper et al. 2014). The primary hearing range of sturgeons is generally described as a lower
frequency (under approximately 1 kHz), and swim bladders are not utilized for hearing as with some
other fish species (Popper et al. 2014). Atlantic sturgeon hearing may range from 100 to 500 Hz based
on data collected from lake sturgeon (Lovell et al. 2005). Regional effects of climate change are
influencing finfish. In response to ocean warming, the distribution of both demersal and pelagic finfish
resources is undergoing marked changes in the Project Area and across all of southern New England
(Hare et al. 2016). In response to increasing water temperatures, the distributional ranges of many
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groundfish species in New England waters have shifted northward and into deeper waters, and it is
predicted that more fish species will follow (Nye et al. 2009; Pinsky et al. 2013). For example, black sea
bass has been increasing in abundance over the past several years in New England as water
temperatures increase (Kuffner 2018; McBride et al. 2018). Additionally, several pelagic forage species,
including Atlantic butterfish, scup, and Atlantic mackerel (Scomber scombrus) have been increasing in
the waters in and surrounding the SRWF (McManus et al. 2018). Shifts in distribution could possibly be
mediated by changes in spawning locations and shifts in spawning time (Walsh et al. 2015). It is
expected that further water temperature increases in southern New England are expected to exceed the
global ocean average by at least a factor of two, with ocean circulation patterns also projected to
change (Saba et al. 2016). The finfish community structure of the Mid-Atlantic and southern New
England OCS is also shifting due to fishing pressure and modification of coastal and estuarine habitats
(NOAA 2022b).

3.10.1.2 Invertebrates

Invertebrate resources assessed in this section include pelagic invertebrates, specifically squid and
pelagic invertebrate eggs and larvae; benthic invertebrates associated with soft sediments; and benthic
invertebrates associated with hard surfaces.

Within the analysis area, numerous benthic invertebrate species have pelagic eggs and larvae that utilize
currents to disperse offspring. These pelagic eggs and larvae are the prey base for a variety of species
during one or more life stages and are a component of EFH. Additionally, squid, specifically longfin
inshore squid (Doryteuthis pealeii) and northern shortfin squid (/llex illecebrosus), are pelagic
invertebrate species that could also potentially occur within the analysis area.

The benthic environment of the Rhode Island/Massachusetts and Massachusetts WEA is dominated by
sandy sediments, with coarser sediments including gravels, found in shallower areas (Bay State Wind LLC
2019; Deepwater Wind South Fork LLC 2019, Stokesbury 2014; LaFrance et al. 2010). In the Northwest
Atlantic OCS, the Soft Sediment Fauna Subclass typically includes deep-burrowing polychaetes, tube-
building amphipods and polychaetes, as well as epifaunal species including sand shrimp (Crangon
septemspinosa), sand dollars (Clypeasteroida), and sea stars (Asteroidea) (Guida et al. 2017; Stokesbury
2012, 2014; Deepwater Wind South Fork LLC 2019; DWW Rev | LLC 2020). Soft-bottom habitats,
including those documented during the site-specific benthic surveys (e.g., sand and mud, sand with
ripples, and sand with pebbles/granules) are suitable for the following ecologically and economically
important shellfish species: Atlantic sea scallop (Placopecten magellanicus), Jonah crab (Cancer
borealis), Atlantic rock crab (Cancer irroratus), channeled whelk, (Busycotypus canaliculatus), ocean
quahog clam (Artica islandica), Atlantic surf clam (Spisula soliddissima), and horseshoe crab (Limulus
polyphemus). Additionally, longfin squid (Doryteuthis (Amerigo) pealeii) may utilize sand with
pebbles/granules habitats (COP Appendix M1; Inspire 2022a). Sea scallops (Placopecten magellanicus),
ocean quahogs (Arctica islandica), and surf clams (Spisula solidissima) are all commercially harvested
bivalves that inhabit soft-bottom habitats in the Northwest Atlantic OCS. EFH for sea scallop overlaps
with the planned SRWEC corridor as well as the western portion of the SRWF and EFH for Atlantic surf
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clam occurs around the nearshore portions of the SRWEC corridor (NMFS 2020). Additional information
on the distribution of commercially fished bivalve species can be found in the EFH assessment.

Hard bottom habitats are limited in regional distribution in the Northwest Atlantic OCS compared to
sandy and soft-bottom habitats (CoastalVision and Germano and Associates 2010; Greene et al. 2010;
Popper et al. 2014). Hard-surface invertebrates prefer substrates such as boulders and cobbles as
complex habitat. Hard-surface invertebrates include a diversity of species, with some that firmly attach
to surface and some that crawl, rest, cling to the surface of, and/or shelter in the spaces between hard
substrates. These species have adaptations that allow for them to stay in contact with the hard
substrate. Examples of mobile hard-substrate invertebrates include American lobster (Homarus
americanus), crabs, starfish, sea urchins, and amphipods. Examples of attached hard-substrate
invertebrates include barnacles, anemones, and tunicates (COP Section 4.4.2; Sunrise Wind 2023).

Several commercially important invertebrate species, such as lobster, Atlantic sea scallop, longfin and
shortfin squid, and ocean quahog, occur within the geographical analysis area of the SRWF, the SRWEC,
and the onshore transmission cable. The affected environment for invertebrates and many fish species
is influenced by commercial and recreational harvest of certain species, habitat modification, benthic
habitat disturbance by fishing activities such as vessel anchoring and bottom-disturbing methods, and
regional shifts in biological community structure caused by climate change. Some commercial fishing
methods, specifically dredges and bottom trawling, are a source of chronic disturbance of seabed
habitats. Depending on the frequency of disturbance, this type of fishing activity can impact community
structure and diversity and limit recovery (Nilsson and Rosenberg 2003; Rosenberg et al. 2003). The
severity and rate of recovery from fishing-related disturbance is variable and dependent on the type of
gear used and the nature of the affected habitat. This threat is ongoing and would impact aquatic
species in the proposed Project Area regardless of Proposed Action alternatives or other future offshore
construction activities.

3.10.1.3 Essential Fish Habitat

The MSFCMA requires federal agencies to consult with NMFS on activities that could adversely affect
EFH. NOAA defines EFH as “those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity” (NOAA 2022a). EFH has been defined for various species in the
northeastern United States offshore and nearshore coastal waters by NMFS, NEFMC, and the Mid-
Atlantic Fishery Management Council (MAFMC). Together, these agencies maintain Fishery
Management Plans (FMPs) for specific species or species groups to regulate commercial and
recreational fishing and define EFH within their geographic regions. NMFS’s Highly Migratory Species
Division is responsible for the management of tunas, sharks, swordfish, and billfish in the proposed
Project Area. Within state waters associated with the proposed Project Area, commercial and
recreational fisheries are further managed by several state regulatory agencies, including the Atlantic
States Marine Fisheries Commission (ASMFC), as well as ocean management plans of various types.
Additionally, unmanaged forage species such as anchovies, silversides, and sand lances may be found
throughout state and federal waters within the proposed Project Area. Many of these species have not
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been assessed and abundance of most forage species varies annually based on environmental factors
independent of the stock biomass (MAFMC 2017).

BOEM has prepared an EFH assessment for the Project under consultation with NMFS. The EFH
assessment provides detailed descriptions of preferred habitat and life history information of species
with EFH habitat within the Project Area. EFH has been designated for the species or management
groups that occur within the Project Area.

e Atlantic herring (Clupea harengus)
e Bluefish (Pomatomus saltatrix)

e Highly migratory species (e.g., tunas [Thunnini], swordfish [Xiphias gladius], and sharks
[Selachimorphal])

e Mackerel (Scomber scombrus), squids (Decapodiformes), and butterfish (Peprilus triacanthus)
e Monkfish (Lophius americanus)

e Northeast multispecies (large mesh) (e.g., Atlantic cod [Gadus morhua], Atlantic pollock
[Pollachius virens], haddock [Melanogrammus aeglefinus] and windowpane flounder
[Scophthalmus aquosus])

e Northeast multispecies (small-mesh) (e.g., red hake [Urophycis chuss] and silver hake
[Merluccius bilinearis])

e Shellfish, Atlantic seascallop (Placopecten magellanicus), Atlantic surfclam (Spisula solidissima),
and ocean quahog (Arctica islandica)

e Skates (Rajidae)
e Spiny dogfish (Squalus acanthias)

e Summer founder (Paralichthys dentatus), scup (Stenotomus chrysops) and black sea bass
(Centropiristis striata)

Within the SRWF, 42 species of fish and invertebrates have life stages with designated EFH, including 26
with demersal life stages and 27 with pelagic life stages (COP Appendix N1; Inspire 2022d). Within a 0.5-
mi (800-m) corridor around the SRWEC-NYS centerline, 32 species of fish and invertebrates have life
stages within designated EFH, including 20 with demersal life stages and 21 with pelagic life stages (COP
Appendix N1; Inspire 2022d). Within Great South Bay, 17 species of fish and invertebrates have life
stages with designated EFH (COP Appendix N1; Inspire 2022d).

Southern New England, including Cox Ledge, is known to support Atlantic cod spawning aggregations
(Clucas et al. 2019) during the winter months, but the status of Atlantic cod populations and
spatiotemporal distribution of spawning in this region is not as well understood as other regions in the
northwestern Atlantic (e.g., Gulf of Maine and Georges Bank). The infrequency of Atlantic cod observed
in fishery-independent trawl surveys contributes to the poor understanding of stocks in this region
(Langan et al. 2020). However, there is information indicating that, unlike other spawning stocks,
Atlantic cod in southern New England have increased in abundance during the last 20 years (Langan et
al. 2020) and Atlantic cod in this region have shown a tendency to be distributed over larger areas
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(Loehrke 2014). Existing (DeCelles et al. 2017) and emerging (BOEM pers. comm. 2022) data also
indicate that Atlantic cod spawning occurs throughout the Southern New England region.

The spawning Atlantic cod life stage is considered sensitive and vulnerable for the purpose of the SRWF
EFH assessment. While juvenile and adult Atlantic cod are highly mobile, this species has demonstrated
high fidelity to specific spawning sites in some studies, meaning they may return to the same location
year after year (Dean et al. 2022). Atlantic cod exhibit courtship and spawning behavior, including
vocalizations, primarily at night (Dean et al. 2014, Zemeckis et al. 2019), with peak spawning
communication occurring approximately 4 — 6 hours after sunset (Zemeckis et al. 2019), although recent
studies conducted in 2021 and 2022 found most of the Atlantic cod vocalization in the area occurring
during the day around noon (Van Hoeck et al. 2023).

BOEM and other researchers have been conducting monitoring surveys in Southern New England,
including within and around the SRWF to document Atlantic cod spawning activity using acoustic
telemetry, grunts detected using PAM at fixed stations and on gliders, and hook and line sampling to
assess reproductive condition of adults. Recent unpublished results, including acoustic telemetry
detections, spawning Atlantic cod detections using PAM, and hook and line sampling and supporting
information sources, are presented in Figure 3.10-1. During the studies, Atlantic cod have been detected
in the northwest corner of the SRWF where fixed station telemetry receivers have been installed.

The presence of spawning Atlantic cod has been documented near the SRWF from October through
March (Van Hoeck et al. 2023). Van Hoeck et al. (2023) recorded peaks in grunt detections from an
inferred spawning aggregation in November through between 2013 and 2015. Spawning maturation
data from Atlantic cod captured via hook and line both within and outside the SRWF have found
spawning-condition Atlantic cod (both males and females) from December through March. These data
indicate that pile driving could occur when maturing and mature spawning Atlantic cod are present near
the maximum work area during a portion of their spawning season. However, the proportion of Atlantic
cod spawning sites in southern New England that occur within the SRWF remains unknown (Van Hoeck
et al. 2023).
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Figure 3.10-1. Preliminary Results from Atlantic Cod Monitoring Surveys Conducted in 2021
and 2022 in the Cox Ledge Area

Atlantic cod continue to be managed in U.S. waters as two units: the Gulf of Maine and the Georges
Bank management units. An Atlantic cod Stock Structure Working Group formed in 2018 recently carried
out a multidisciplinary evaluation of Atlantic cod structure in U.S. waters and identified a number of
mismatches between the current management units and biological stock structure. Using evidence from
an evaluation of early life history characteristics, an examination of genetic analyses, fishermen’s
ecological knowledge, and tagging studies, the Atlantic cod Stock Structure Working Group concluded
that Atlantic cod in Southern New England represent a unique biological stock, with demographics that
are largely independent of neighboring populations (McBride and Smedbol 2022). In general, tagging
studies have indicated that spawning groups in southern New England exhibit a high degree of
residency; however, some tagging efforts have indicated extensive movements of Atlantic cod from the
Great South Channel to the western Gulf of Maine, with some movement into Southern New England
(Wise 1963; Tallack 2009; 2011; McBride and Smedbol 2022). A subsequent working group convened by
the NEFMC is currently reviewing the available data and evaluating whether Atlantic cod in Southern
New England should be managed as a discrete stock. A decision to recognize Atlantic cod in Southern
New England (and other regions in the northeast) as a unique biological stock will have fisheries
management implications, including the development of new stock/population assessments, that would
allow managers to better work towards rebuilding Atlantic cod populations.
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Recent findings from NEFMC concluded, "... insufficient information is available to determine the source
populations of Atlantic cod larvae and juveniles occurring in Southern New England waters and it is
uncertain if the area is fully supported by self-recruitment”(NEFMC 2022). Further, Atlantic cod
spawning appears to occur throughout the Southern New England region (DeCelles et al. 2017; BOEM
pers. comm. 2022), which could help buffer against any potential impacts to planktonic eggs and larval
transport. While hydrodynamic effects on these species could potentially be more significant, the
available information does not suggest that such effects are likely.

Pile driving is considered a short-term temporary impact in which the effects (i.e., sound) would end
when the activity ceases. Underwater sound from pile driving could impact Atlantic cod, hake, and black
sea bass, which belong to the hearing specialist group and rely on sound for communication and other
important behaviors (Rowe and Hutchings 2006; Stanley et al. 2020). Stanley et al. (2020) determined
that impulsive underwater noise from activities like impact pile driving could interfere with black sea
bass communication during spawning but concluded that they would likely return to normal spawning
behavior once the impact ceased. In a separate study, Stanley et al. (2022) found that in a controlled
environment, the effect of replayed pile-driving sound resulted in decreased swimming and increased
resting behavior in non-spawning black sea bass; however, opportunistic observations of the same
sampled black sea bass revealed spawning within 1 month of exposure to pile-driving sounds. Other
species, such as Atlantic cod, may be more sensitive to noise impacts. Some researchers have observed
or speculated that Atlantic cod could suspend spawning and even abandon preferred spawning habitats
when exposed to intense disturbance associated with commercial fishing activity or sound associated
with seismic surveys (Andersson et al. 2016; Dean et al. 2012). In contrast, other research on the effects
of impulsive seismic survey sound that can last weeks to months has indicated that this level of
behavioral response is unlikely (McQueen et al. 2022; Meeken et al. 2021). For example, Meekan et al.
(2021) observed no short-term (days) or long-term (months) effects of exposure to the composition,
abundance, size structure, behavior, or movement to assemblages of tropical demersal fishes, including
hearing specialist species (e.g., Lutjanidae sp.), in Western Australia exposed to noise from a
commercial-scale seismic air gun survey with received SELs of up to approximately 180 dB re 1 uPa2:s.
McQueen et al. (2022) examined the responses of spawning Atlantic cod in the North Sea exposed to
seismic air gun noise over two 1-week periods, with fluctuating SELs of up to 145 dB re 1 uPa2-s,
comparable to a full-scale industrial survey 3 to 25 mi (5 to 40 km) away. Tagged Atlantic cod in this
study were found not to be displaced from spawning grounds (McQueen et al. 2022). McQueen et al.
(2022) speculated that strong affinity to selected spawning sites overcame the behavioral effects of
stressor exposure. Although the sound source (i.e., seismic air guns) is not analogous to pile driving, they
both produce high-intensity, impulsive sound primarily in the approximately 100-Hz or lower frequency
bands that overlap the spectral range of Atlantic cod communication and hearing sensitivity and are
informative in the absence of studies assessing the impacts of pile driving to Atlantic cod.

Overall, these findings suggest that, although noise exposure during sensitive life stages is a potential
concern, disturbances resulting from impulsive sound sources, such as pile driving or seismic air guns,
may not necessarily result in adverse effects, such as the complete abandonment of an area for the

duration of a spawning season versus temporary displacement or disturbance of Atlantic cod or other
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hearing specialist species. It is expected that sound attenuation systems, such as bubble curtains, would
be used to reduce received SELs from pile-driving noise. However, even with sound attenuation systems,
monopile installation is still the largest acoustic impact from the Proposed Action. Van Hoeck et al (2023)
found that, based on temporal patterns of Atlantic cod grunts, spawning in southern New England
waters is concentrated in November and December, which may overlap the timeline of construction.
Although there remain some data gaps regarding spawning Atlantic cod response to pile driving,
empirical studies with Atlantic cod and seismic surveys and recent work with black sea bass and pile
driving suggest that any responses are likely temporary.

In the northeast region, NMFS and the regional management councils have identified subsets of EFH as
HAPC. These are habitat types and/or geographic areas identified by regional fishery management
councils and NMFS as priorities for habitat conservation, management, and research, but the HAPC
designation does not confer any specific habitat protection (MAFMC 2016). These areas are identified
based on one or more of the following considerations: (1) the importance of the ecological function
provided by the habitat, (2) the extent to which the habitat is sensitive to human-induced
environmental degradation, (3) whether, and to what extent, development activities are, or would be,
stressing the habitat type, and (4) the rarity of the habitat type (MAFMC 2016). The MAFMC identifying
HAPC for summer flounder as “All native species of macroalgae, seagrasses, and freshwater and tidal
macrophytes in any size bed, as well as loose aggregations, within adult and juvenile summer flounder
EFH” (MAFMC 2016). Additionally, HAPC for juvenile Atlantic cod, defined as occurring between the
mean high water line and a depth of 66 ft (20 m) in rocky habitats, in SAV, or in sandy habitats adjacent
to rocky and SAV habitats for foraging from Maine through Rhode Island, can be found in the region, but
it does not occur within the footprint of the SRWF, nor its immediate vicinity (COP Section 4.4.3; Sunrise
Wind 2023). However, video surveillance confirmed that SAV and benthic macroalgae covered a very
small area (1.7 ac [0.7 ha]) within the assessment area surrounding the ICW-HDD route (COP Appendix
N1, Inspire 2022d)

On July 30, 2022, the NEFMC approved a new HAPC designation to address concerns over potential
adverse impacts from offshore wind development on sensitive hard-bottom habitats and Atlantic cod
spawning activity. The Southern New England HAPC comprises all large-grained complex and complex
benthic habitats wherever present within the area bounded by a 6.2-mi (10-km) buffer around the
Rhode Island/Massachusetts and Massachusetts WEAs (Plante 2022). The designation is intended to
protect high value complex habitats within this area, emphasizing currently known and potentially
suitable areas used by Atlantic cod for spawning (Bachman and Couture 2022; NEFMC 2022). This EFH
designation was informed by the findings of a three-year, BOEM-funded study investigating the use of
Cox Ledge and surroundings by spawning Atlantic cod (#AT-19-08) (BOEM pers. comm. 2021).

The designation would also apply to large-grained complex and complex benthic habitats used by
Atlantic herring, Atlantic sea scallop, little skate, monkfish, ocean pout, red hake, silver hake,
windowpane flounder, winter flounder, winter skate, and yellowtail flounder. This new HAPC
designation has not yet been implemented and is pending final approval by NMFS.
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3.10.2 Impact Level Definitions for Finfish, Invertebrates, and Essential Fish Habitat

This Final EIS uses a four-level classification scheme to analyze potential impact levels on finfish,
invertebrates, and EFH from the alternatives, including the Proposed Action Table 3.10-1 lists the
definitions for both the potential adverse impact levels and potential beneficial impact levels for finfish,
invertebrates, and EFH. Table G-9 in Appendix G identifies potential IPFs, Issues, and Indicators to assess
impacts to finfish, invertebrates, and EFH. Impacts are categorized as beneficial or adverse and may be
short-term or long-term in duration. Short-term impacts may occur over a period of a year or less. Long-
term impacts may occur throughout the duration of a project.

Table 3.10-1. Definition of Potential Adverse and Beneficial Impact Levels for Finfish,

Invertebrates, and Essential Fish Habitat

Impact Level Adverse

Beneficial

. . Impacts on species or habitat would be so | Impacts on species or habitat would be so small
Negligible
small as to be unmeasurable. as to be unmeasurable.
Most impacts on species would be avoided; | Impacts on species and their habitat are
if impacts occur, they may result in the loss |detectable and measurable. The effects are likely
Minor of a few individuals. Impacts on sensitive to benefit individuals, be localized and/or be
habitats would be avoided; impacts that do | short-term and unlikely to lead to population-
occur would be short-term in nature. level effects.
. . Impacts on species and/or their habitat are
Impacts on species would be unavoidable o . / .
. . detectable and measurable. These benefits may
but would not result in population-level .
. affect large areas of habitat, be long-term,
effects. Impacts on habitat may be short- .
and/or affect a large number of individuals and
Moderate term, long-term, or permanent and may . . .
. . o . may lead to a detectable increase in populations
include impacts on sensitive habitats but . .
. . but is not expected to improve the overall
would not result in population-level effects | ~.", .. .
. viability or recovery of affected species or
on species that rely on them. .
population.
— Impacts on species and/or their habitat are
Impacts would affect the viability of the P P / .
. detectable and measurable. These impacts on
population and would not be fully .
. habitat may be short-term, long-term, or
Major recoverable or permanent. Impacts on L
. . . permanent and would promote the viability of
habitats would result in population-level . . .
. . the affected species/population and/or increase
impacts on species that rely on them. . .
the affected species/population levels.

3.10.3 Impacts of Alternative A - No Action on Finfish, Invertebrates, and Essential Fish
Habitat

When analyzing the impacts of the No Action Alternative on finfish, invertebrates, and EFH, BOEM
considered the impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore
wind activities on the baseline conditions. 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, as described in Appendix E (Planned Activities Scenario).
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3.10.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for finfish, invertebrates, and EFH described in
Section 3.10.1, Description of the Affected Environment and Future Baseline Conditions, would continue
to follow current regional trends and respond to IPFs introduced by other ongoing non-offshore wind
and offshore wind activities. Ongoing offshore wind activities within the GAA that contribute to impacts
on finfish, invertebrates, and EFH are generally associated with pile-driving noise, new cable
emplacement, and the presence of structures and climate change. These impacts are expected to
continue at current trends and have the potential to affect finfish, invertebrates, and EFH species
through short-term and permanent habitat removal and noise impacts, which could cause avoidance
behavior and displacement. Mortality of individual species could occur, but population-level effects
would not be anticipated. Impacts associated with climate change have the potential to reduce
reproductive output and increase individual mortality and disease occurrence.

Ongoing offshore wind activities within the GAA that contribute to impacts on finfish, invertebrates, and
EFH include:

e Continued O&M of the Block Island project (5 WTGs) installed in State waters,
e Continued O&M of the CVOW project (2 WTGs) installed in OCS-A 0497, and

e Ongoing construction of two offshore wind projects, the Vineyard Wind 1 project (62 WTGs and
1 OSS) in OCS-A 0501 and the South Fork project (12 WTGs and 1 OSS) in OCS-A 0517.

Ongoing O&M of Block Island and CVOW projects and ongoing construction of the Vineyard Wind 1 and
South Fork projects would affect finfish, invertebrates, and EFH through the primary IPFs of with pile-
driving noise, new cable emplacement, and the presence of structures. Ongoing offshore wind activities
would have the same type of impacts from noise, presence of structures, and land disturbance that are
described in detail in the following section for planned offshore wind activities, but the impacts would
be of lower intensity.

3.10.3.2 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).

Baseline conditions for finfish, invertebrates, and EFH would continue to follow current regional trends
and respond to IPFs introduced by other ongoing activities. Ongoing activities within the GAA that
contribute to impacts on finfish, invertebrates, and EFH are generally associated with commercial
harvesting and fishing activities, fisheries bycatch, water quality degradation and pollution, effects on
benthic habitat from dredging and bottom trawling, accidental fuel leaks or spills, and climate change.
Some mobile invertebrates can migrate long distances and encounter a wide range of stressors over
broad geographical scales (e.g., longfin and shortfin squid). Their mobility and broad range of habitat
requirements may also mean that limited disturbance may not have measurable effects on their stocks
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(populations). However, longfin and shortfin squid may be more negatively impacted as sand wave
leveling may affect their spawning grounds. Finfish populations are composed largely of long-range
migratory species; it would be expected that their mobility and broad ranges would preclude many
short-term impacts associated with ongoing offshore impacts throughout the GAA. However, as more
wind farms are installed the construction impacts become additive and species may not be able to
entirely avoid effects. Invertebrates with more restricted geographical ranges or sessile invertebrates or
life stages can be subject to the above stressors over time and can be more sensitive (Guida et al. 2017).

Accidental releases and discharges: As future offshore wind energy activities continue, there is the
potential for accidental releases during construction activities, operations, and any decommissioning of
offshore facilities. Accidental releases include things such as contaminants to water quality, trash, and
debris. The typical hazardous materials that are accidentally released from marine construction activities
include fuels, lubricating oils, and petroleum products. These releases have the potential to cause
localized increases in water pollution.

Regulations from BOEM currently prohibit any discharge or dumping of solid debris into offshore waters
during activities associated with construction and operation of offshore energy facilities (30 CFR
250.300). The United States Coast Guard (USCG) also prohibits any dumping of trash or debris that may
pose entanglement or ingestion risk (MARPOL, Annex V, Public Law 100-220 (101 Stat. 1458)). The
ability to comply with these regulations would minimize release of trash and other debris into the
associated waters.

Offshore wind construction projects would cause an increase in vessel traffic that may lead to the
introduction of invasive species during ballast and bilge water discharges. The impacts from the release
of invasive species on finfish, invertebrates, and EFH can have the potential to be adverse, widespread,
and potentially permanent if the species were to become established and outcompete native species
(Piet et al. 2021). All offshore wind related construction vessels would be required by BOEM to adhere to
state and federal regulations for ballast and bilge water discharges which include the USCG ballast
discharge regulations (33 CFR 151.2025) and the USEPA NPDES Vessel General Permit standards. Water
quality trends are likely to continue with little to no change in the future with the consideration of
projects following these requirements. Accidental releases due to future offshore wind energy activities
are likely to be localized and the impacts would be short-term, and minor on finfish, invertebrates, and
EFH.

Anchoring: In the future offshore wind scenario, there would be increased vessel anchoring during
survey activities and during the construction, installation, maintenance, and decommissioning of
offshore components. In addition, anchoring/mooring of meteorological towers or buoys could be
increased. Anchoring causes short-term disturbance to seafloor, which would be considered short-term
impacts that occur regularly throughout the GAA. These activities would increase turbidity and could
result in direct mortality of benthic, finfish, and invertebrate resources or degradation of sensitive hard-
bottom habitats, including EFH. Anchoring would cause increased turbidity levels and would have the
potential for physical contact to cause lethal or sublethal effects on invertebrates. The construction,
operation, and maintenance of future offshore wind projects would disturb seafloor habitat, increasing
turbidity and potentially disturbing, displacing, or injuring benthic habitat, finfish, and invertebrates. This
disturbance would be localized and short-term, representing considerably less than 1 percent of the total
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available benthic habitat within the GAA. Potential impacts would be minimized by the implementation
of mitigation measures. For finfish specifically, it is unlikely that adult fish would be directly affected by
anchoring and impacts would be negligible. However, less-mobile life stages such as eggs and larvae
could experience direct mortality or smothering from turbidity with impacts occurring at a local, small
scale, not at population or species level, and they would be short-term, minor, and localized. It would be
expected that recovery of any affected species would occur in the short term, although degradation of
sensitive habitats could persist in the long term.

Physical seabed disturbance due to anchoring would generally result in localized and short-term impacts
on invertebrate resources, with recovery in the short term. Mobile invertebrates would be temporarily
displaced, whereas sessile and slow-moving invertebrates could be subject to localized lethal and
sublethal impacts. Demersal eggs and larvae would be particularly vulnerable to sediment disturbance
and resettlement. High rates of mortality can occur in longfin squid egg masses if exposed to abrasion. In
contrast, if the anchoring activity leads to the restructuring of patchy cobble boulder habitat into more
linear, continuous cobble habitat, the change may provide juvenile lobsters with higher-value small-scale
habitat, where predation rates would be expected to be lower (Guarinello and Carey 2020).

Impacts would be expected to be localized, turbidity would be short-term, and mortality of sessile
invertebrate and life stages from contact would be recovered in the short term. Degradation of sensitive
habitats, such as eelgrass beds and hard-bottom habitats, if it occurs, could be long-term to permanent.
The overall impacts of anchoring on finfish, invertebrates, and EFH are likely to be minor, localized, and
short-term.

Cable emplacement/maintenance: Cable emplacement and maintenance activities (including dredging)
would disturb sediments and cause sediment suspension, which could disturb, displace, and directly
injure finfish species and EFH. Short-term disturbance of seafloor habitats could disturb, displace, and
directly injure or result in mortality of invertebrates in the immediate vicinity of the cable-emplacement
activities. Sediment disturbance and resettlement could also affect eggs and larvae, particularly
demersal eggs such as winter flounder, ocean pout, and longfin squid eggs as well as skate egg cases,
which have high rates of mortality if egg masses are exposed to abrasion. When new cable emplacement
and maintenance cause resuspension of sediments, increased turbidity could have an adverse impact on
filter-feeding fauna such as bivalves. Depending on the substrate being disturbed, invertebrates could be
exposed to contaminants via the water column or resuspended sediments, but effects would depend on
the degree of exposure.

Cable emplacement and maintenance activities could result in short-term impacts and over time may
result in long-term habitat alterations. The intensity of impacts would depend on multiple factors,
including time of year, sediment type, and habitat type being affected where activities occur with
recovery time increasing with increased complexity. For example, in areas where sand is the
predominant sediment type, disturbed sediments would be expected to settle out of the water column
relatively quickly and travel shorter distances than if the seabed was dominated by finer sediments
(mud). The impact of increased turbidity on invertebrates depends on both the concentration of
suspended sediment and the duration of exposure. Plume modeling completed for other wind
development projects within the region and with similar sediment characteristics (Vineyard Wind 1,
Block Island Wind Farm, and Virginia Offshore Wind Technology Advancement) predict that suspended
sediment would usually settle well before 12 hours have elapsed (Ocean Wind 2021). Sediment
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transport modeling for the SRWF estimated that elevated levels of TSS due to jet plow methods for
installation of the SRWEC and IAC would return to ambient levels within 0.3 hours (COP Appendix H;
Woods Hole Group 2022). BOEM, therefore, expects relatively little impact from increased turbidity
(separate from the impact of direct sediment deposition) due to cable-emplacement and maintenance
activities. The cable routes for future projects are under discussion and have not been fully determined
at this time. This IPF could cause impacts during construction and maintenance activities. Assuming
future projects use installation procedures similar to those proposed in Appendix E, the extent of
impacts would be limited to approximately 6 ft (0.9 m) to either side of each cable. Therefore, the
duration and extent of impacts would be limited and short-term, and it would be expected that finfish
and invertebrates would recover following this disturbance; however, EFH and other habitats such as
eelgrass or hard-bottom habitats may remain permanently altered (Hemery 2020), as eelgrass would be
expected to require a greater amount of time to recover. Affected hard-bottom habitats would not be
expected to recover.

Based on the assumptions provided in Appendix E, impacts associated with offshore cables of future
wind projects would be similar to those of the Project, including inter-array cables, substation/converter
interconnection cables, and offshore export cables. The GAA for finfish and invertebrates is over
16,000,000 ac (64,750 km?) in size. The total seafloor disturbance would represent less than 0.1 percent
of the GAA, and suspended sediment should settle well before 12 hours. Cable routes that intersect
sensitive EFH such as eelgrass beds or rocky bottom and other more complex habitats may cause long-
term or permanent impacts; otherwise, impacts of habitat disturbance and mortality from physical
contact with finfish and invertebrates would be recovered in the short term, and overall impacts would
be expected to be minor to moderate.

EMF: Several submarine power and communication cables exist in the Mid-Atlantic, the Southern OCS
and surrounding coastal locations that emit an EMF due to electric charges and the movement of electric
charges. EMFs are present in the marine environment naturally and from anthropogenic sources. Under
the no action alternative, BOEM is anticipating several proposed offshore energy projects throughout
the next decade in the vicinity of SRW that would generate EMFs. EMF effects from these future projects
on finfish, invertebrates, and EFH would vary in extent and significance 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). EMF strength diminishes rapidly with distance, and EMF that
could elicit a behavioral response in an organism would likely extend less than 50 ft (15.2 m) from each
cable. When submarine cables are laid, installers typically maintain a minimum separation distance of at
least 330 ft (100 m) from other known cables to avoid inadvertent damage during installation, which also
precludes any additive EMF effects from adjacent cables.

Population-level impacts on finfish have not been documented for EMF from alternating current cables
(CSA Ocean Sciences Inc. and Exponent 2019). There is no evidence to indicate that EMF from undersea
alternating current power cables adversely affects commercially and recreationally important fish
species within the southern New England area (CSA Ocean Sciences Inc. and Exponent 2019). A more
recent review by Gill and Desender (2020) supports these findings, where fish were found to be affected
by EMF at high intensity for a small number of individual finfish species; however, response in finfish was
not found to occur at the EMF intensities associated with marine renewable energy projects. For
example, behavioral impacts have been documented for benthic species such as skates near operating
direct current cables (Hutchison et al. 2018, 2020b). Skates exhibited changes in behavior in the form of
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increased exploratory searching and slower movement speeds near the EMF source, but EMFs did not
appear to present a barrier to animal movement.

The effects of EMF on invertebrate species have not been extensively studied, and studies of the effects
of EMF on marine animals have mostly been limited to commercially important species such as lobster
and crab (e.g., Love et al. 2017; Hutchison et al. 2020b). Burrowing infauna may be exposed to stronger
EMFs, but scientific data are limited. Recent reviews by Gill and Desender (2020), Albert et al. (2020),
and CSA Ocean Sciences Inc. and Exponent (2019) of the effects of EMF on marine invertebrates in field
and laboratory studies concluded that measurable effects could occur for some species, but not at the
relatively low EMF intensities representative of marine renewable energy projects. For example,
behavioral impacts were documented for lobsters near a direct current cable (Hutchison et al. 2018) and
a domestic electrical power cable (Hutchison et al. 2020b), including subtle changes in activity (e.g.,
broader search areas, subtle effects on positioning, and a tendency to cluster near the EMF source), and
only when the lobsters were within the EMF. There was no evidence of the cable acting as a barrier to
lobster movement and no effects were observed for lobster movement speed or distance traveled.
Additionally, faunal responses to EMF by marine invertebrates, including crustaceans and mollusks
(Hutchison et al. 2018; Taormina et al. 2018; Normandeau et al. 2011), include interfering with
navigation that relies on natural magnetic fields, predator/prey interactions, avoidance or attraction
behaviors, and physiological and developmental effects (Taormina et al. 2018).

EMF levels would be highest at the seabed and in the water column above cable segments that cannot
be fully buried and are laid on the bed surface under protective rock or concrete blankets. Invertebrates
in proximity to these areas could experience detectable EMF levels and minimal associated behavioral
effects. These unburied cable segments would be short and widely dispersed. CSA Ocean Sciences, Inc.
and Exponent (2019) found that offshore wind energy development as currently proposed would have
negligible effects, if any, on bottom-dwelling finfish and invertebrates residing within the southern New
England area. For pelagic species within the same area, no negative effects were expected from offshore
wind energy development as currently proposed because of their preference for habitats located at a
distance from the seabed.

Cable routes that intersect sensitive EFH such as eelgrass beds or rocky bottom and other more complex
habitats may cause long-term or permanent impacts; otherwise, impacts of habitat disturbance and
mortality from physical contact with finfish and invertebrates would be recovered in the short term, and
overall impacts would be expected to be minor to moderate.

Light: Light can be an attraction source to finfish and invertebrates and can sometimes influence
biological cycles such as spawning. Future offshore wind project activities would produce additional light
from vessels and from offshore structures. Vessels that are lit during construction, maintenance, or
decommissioning would follow the lighting guidelines from BOEM. The guidelines issued by BOEM for
construction vessels to avoid and minimize artificial lighting impacts from offshore energy facilities
should minimize any adverse effects to fish and other aquatic organisms (Orr et al. 2016). Future
activities would be required to adhere to these guidelines and because many of the navigation and
vessel lights are not downward facing, the amount of light penetrating the water is anticipated to be
minimal. Impacts from vessel lighting would likely be insignificant relative to activities not related to
offshore wind that occur throughout the GAA. Furthermore, potential impacts from lighting would be
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anticipated to have little impact on finfish and invertebrates during daylight hours and would be limited
by the depth of the water in the offshore wind lease areas.

The overall impacts of light on finfish, invertebrates, and EFH are likely to be negligible, localized, and
short-term, resulting in little change to these resources. As such, light from future offshore wind
development would not be expected to appreciably contribute to overall impacts on these resources and
impacts would be negligible.

Noise: Under the No Action Alternative, human activities would continue to generate underwater noise
with the potential to affect finfish, invertebrates, and EFH. Existing and future sources of anthropogenic
underwater noise include commercial, government and military, research, and recreational vessel
activity, and the development and operation of other wind energy projects on the OCS. Several offshore
wind project construction periods would overlap between 2022 to 2030 (see Appendix E). Construction
from these projects, most notably pile driving, would create airborne and underwater noise with
moderate potential to affect marine organisms, including finfish and invertebrates, as well as EFH. These
effects range from low-level behavioral effects, foraging, mating, predator avoidance, and navigation to
short-term hearing impairment (Madsen 2006; Weilgart 2007). Permanent sublethal hearing injuries,
although possible, are unlikely to occur based on current and anticipated future impact avoidance and
minimization requirements. Other sources of noise from wind projects include helicopters and aircraft
used for transportation and facility monitoring, G&G surveys, WTG operation, and vessel traffic
associated with these activities.

The noise associated with offshore wind project construction and operation generally falls into two
categories: (1) impulsive noise sources, such as impact pile driving, which generate sharp instantaneous
changes in sound pressure and (2) intermittent non-impulsive noise sources, such as vessel engine noise,
vibratory pile driving, and WTG operation, which remain relatively constant and stable over a given time
period. Impulsive and non-impulsive noise sources associated with offshore wind projects and other
activities likely to occur on the OCS in the future are discussed below.

Noise impacts from G&G activities are anticipated to occur annually for the foreseeable future but would
be localized. Seismic surveys that are used for oil and gas exploration create high intensity impulsive
noise that penetrate into the seabed and could potentially cause injury or behavioral impacts on finfish
and invertebrates (BOEM 2012). It is important to note that seismic surveys for the purposes of offshore
wind are generally used to investigate shallow hazards and hard bottom areas for the purposes of
evaluating the feasibility of turbine installation; as such, seismic surveys for offshore wind do not require
use of seismic air guns (used for oil and gas exploration), which penetrate miles into the seabed.
Consequently, seismic surveys for offshore wind have far fewer impacts than those for oil and gas
exploration. Oil and gas exploration on the Atlantic OCS is currently unlikely. These impacts would be
highly localized around the sound source and would be short-term in duration. Finfish and invertebrates
in the general area but not in the immediate vicinity of the sound source could experience short-term
stress and short-term behavioral changes in a larger area affected by the sound.

The most significant impulsive noise source associated with offshore wind projects is pile-driving noise
during the construction phase. WTG foundation installation involves impact pile driving, which produces
high SPLs in both the surrounding in-air and underwater environments. Pile-driving noise is produced
intermittently during construction for a period of 4 to 6 hours per day. Potential noise exposure events
would occur intermittently over several weeks during the allowable construction window (which may
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vary and would be determined through consultation with NMFS) in the GAA. Under the No Action
Alternative, construction of potentially 3,027 WTGs would generate short-term and intermittent
impulsive underwater noise with the potential to impact finfish and invertebrates. These effects would
be limited to specific construction windows beginning in 2022 and continuing through 2030.

Depending on their distribution in relation to construction activities and the timing of that construction,
the duration and frequency of any exposure of finfish and invertebrates to construction noise would be
variable. An individual may be exposed to anywhere from a single pile-driving event (lasting no more
than a few hours on a single day) to intermittent noise over a period of weeks if an individual travels over
the larger GAA where pile-driving may be occurring. The potential effects of exposure to pile-driving
noise would range from minor, short-term behavioral with no biological consequences to injury or
mortality. Highly mobile finfish likely would be displaced from the area, most likely showing a behavioral
response; however, fish in the immediate area of pile-driving activities could suffer injury or mortality.
Affected areas would likely be recolonized by finfish in the short term following completion of pile-
driving activity. Early life stages of finfish, including eggs and larvae, could experience mortality or
developmental issues because of noise; however, thresholds of exposure for these life stages are not
well studied (Weilgart 2018). As explained above, the use of measures to mitigate exposure is expected
to reduce the potential for injury. The probability and extent of potential impacts are situational and
dependent on several factors including pile size, impact energy, duration, site characteristics (i.e., water
depth, sediment type), time of year, and species, among others that have been considered in the
acoustic exposure modeling (COP, Appendix |1, Kisel et al 2022).

Impacts from pile-driving noise on finfish would also depend on other factors that affect local fish
populations, including time of year. Impacts from noise would be greater if occurring during spawning
periods or in spawning habitat, particularly for species that are known to aggregate in specific locations
to spawn, use sound to communicate, or spawn once in their lifetime. Prolonged localized behavioral
impacts on specific finfish populations over the course of years could reduce reproductive success for
multiple spawning seasons for those populations, which could result in long-term decline in local
populations. However, based on behavioral studies of black sea bass (Jones et al. 2020), fish behavior
returns to a pre-exposure state following completion of noise impacts. Additionally, as acoustic impacts
decline with distance, it is unlikely that impacts of pile-driving from offshore wind farms outside of a
certain threshold distance would result in any local population being subject to multiple years of acoustic
impacts that would result in long-term impacts on the population. Therefore, impacts on finfish from pile
driving are anticipated to be short-term and intermittent during periods when pile driving is actively
occurring. It is important to note that no future non-offshore wind pile-driving activities have been
identified within the GAA for this resource other than current ongoing activities.

Marine invertebrates lack internal air spaces and gas-filled organs needed to detect sound pressure and
so are considered less likely to experience injury from over-expansion or rupturing of internal organs, the
typical cause of lethal noise-related injury in vertebrates (Popper et al. 2001). Noise thresholds for adult
invertebrates have not been developed because of a lack of available data, but some invertebrates are
responsive to particle motion and are therefore capable of vibration reception (e.g., crustaceans, squid)
(Mooney et al. 2020). This is supported by other studies that found American lobster and shore crabs
(Carcinus maenas) to have some capability to detect and respond to sound (Jézéquel et al. 2021; Aimon
et al. 2021).
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The longfin squid has been found to exhibit an initial startle response, comparable to that of a predation
threat, to pile-driving impulses recorded from a wind farm installation, but upon exposure to additional
impulses, the squid’s startle response diminished quickly, indicating potential habituation to the noise
stimulus (Jones et al. 2020). After a 24-hour period, the squid seem to re-sensitize to the noise, which is
an expected response to natural stimuli, as well. Squid schooling and shoaling behavior could be
interrupted when exposed to pile-driving impulse noises, which could affect predation risk. Feeding
behavior in longfin squid was disrupted by exposure to playbacks of pile-driving noise, resulting in
increased failure of predation attempts on killifish (Fundulus heteroclitus). Regardless of whether they
were hunting, squids exhibited comparable alarm responses to noise. Hearing measurements confirmed
the noise was detected by the squid (Jones et al. 2021).

Noise transmitted through water and through the seabed can cause a disturbance response in
invertebrates within a limited area around each pile and short-term stress and behavioral changes in
individuals over a greater area (e.g., discontinuation of feeding activity). The extent depends on pile size,
hammer energy, and local acoustic conditions, with the affected areas recolonized in the short term.
These impacts are therefore anticipated to be short-term and intermittent, occurring only during active
impact and vibratory pile driving.

The majority of anthropogenic underwater noise in the marine environment is continuous noise from
large vessel engines, specifically ocean-going cargo, tanker, and container vessels. Other sources of noise
like small vessels, wind farm operations, and other activities are likely to account for a small percentage
of the total anthropogenic sound energy in the future ocean environment. Virtually all of the long-term
noise effects associated with offshore wind energy projects during operations would be intermittent and
non-impulsive in nature. Non-impulsive noise sources include helicopters and fixed-wing aircraft used for
facility monitoring, vibratory pile driving, construction and O&M vessel noise, and operational noise
from WTGs.

Helicopters and fixed-wing aircraft, and vessels may be used during initial site surveys, protected species
monitoring prior to and during construction, crew transportation, and facility monitoring; however, little
noise from aircrafts propagates through the water column. Therefore, impacts on finfish from aircraft
use are not likely to occur. Future activities related to offshore wind presumably would be related to
increased vessel traffic associated with both construction and maintenance of WTGs and associated
facilities. Vessels associated with construction were found to be loud enough at a distance of up to 10 ft
(3 m) to induce avoidance of finfish and invertebrates but not cause physical harm to the fish (MMS
2009). The behavioral avoidance impacts would be short-term.

WTG operation is another source of continuous noise but is not expected to result in biologically
significant effects on marine organisms. According to measurements at the Block Island Wind Farm, low-
frequency noise generated by turbines reach ambient levels at 164 ft (50 m) (Miller and Potty 2017).
Other studies have observed noise levels ranging from 109 to 127 dB re 1 pPa at 46 and 65.6 ft (14 and
20 m), respectively, at operational wind farms (Tougaard et al. 2009). Operational noise and ambient
noise both increase in conjunction with wind speed, meaning that WTG noise is only audible within a
short distance from the source (Kraus et al. 2016; Thomsen et al. 2015). The overall impacts of noise on
finfish, invertebrates, and EFH are likely to be moderate.

Port utilization: Port expansion and upgrades along the east coast would be likely throughout the next
decade to support the construction of offshore wind developments. The general trend along the east
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coast of the United States from Virginia to Maine indicates that port activity would increase modestly in
the foreseeable future. These increases in port activity may require port modifications that could cause
localized, minor impacts on finfish and EFH, likely resulting in short-term displacement of finfish. Existing
ports within the GAA have already affected finfish, invertebrates, and EFH. It is anticipated that
modifications of ports would cause short-term and localized impacts on finfish, invertebrates, and EFH,
likely resulting in behavioral responses, such as avoiding the area during port modification activities.
These impacts would be limited to the short term and would not be expected to affect finfish and
invertebrate species at a population level; however, mortality at less-mobile life stages such as eggs and
larvae could occur if individuals were present in the immediate vicinity of port modification activity. The
overall impacts of port utilization on finfish, invertebrates, and EFH are likely to be negligible to minor,
localized, and short-term. As such, the impacts from future offshore wind development would be
expected to be minor.

Presence of structures: Presence of structures could lead to impacts on finfish, invertebrates, and EFH
through entanglement, gear loss or damage, hydrodynamic disturbance, fish aggregation, habitat
conversion, and migration disturbances. These impacts could occur through addition of buoys,
meteorological towers, WTG foundations, scour/cable protection, and transmission cable infrastructure.
Over the next 35 years, development is expected to continue within the GAA, providing additional
structures on the seafloor. Based on assumptions of development for future offshore wind projects, an
estimated 3,096 foundations would be developed in the GAA (Appendix E). BOEM assumes that
proposed future wind projects would include similar components for construction, i.e., WTGs, offshore
and onshore cable systems, OSS, onshore O&M facilities, and onshore interconnection facilities, all of
which would increase the total number of structures within the GAA over the next 35 years. In the GAA,
structures are anticipated predominantly on sandy bottom, except for cable protection, which is more
likely to be needed where cables pass through hard-bottom habitats. The potential locations of cable
protection for planned activities have not been fully determined at this time; however, any addition of
scour protection/hard-bottom habitat would represent substantial new hard-bottom habitat, as the GAA
is predominantly composed of sand, mud, and gravel substrates.

No future activities were specifically identified within the GAA specific to entanglement and gear loss
and damage; however, it is reasonable to assume that fishing activities (both commercial and
recreational) may increase over time in the vicinity of structures due to the likelihood of fish and
crustacean aggregation. Damaged and lost fishing gear caught on structures may result in ghost fishing
or other disturbances, potentially leading to finfish mortality. Impacts from fishing gear would be
localized; however, the risk of occurrence would remain if the structures were present. The presence of
structures in an otherwise primarily sandy benthic environment would provide a more complex
environment, likely to attract finfish and invertebrates such as mobile crustaceans of commercial value.
As such, entanglement and gear loss may cause increased impacts on finfish, including mortality and
alteration of habitats. These impacts would be localized and short-term; however, they would likely
persist intermittently if structures remained in place.

The addition of future structures and underwater foundations associated with future offshore wind
projects would influence benthic habitats during construction. Once in place, these structures could
provide the addition of artificial reefs that can influence benthic habitats and change the abundance and
distribution of fish and invertebrate community structures. These effects would most likely be localized
to the areas adjacent to the structures underwater, but as more structures are installed, they could
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produce more overall effects due to habitat loss and habitat conversion favoring structure-oriented
species in the future. It is likely that the abundance of some fish species may increase with the new
structures in place. The ecological response to new underwater structures would be an increase in
diversity and biomass of flora and fauna that colonize the structural habitat. The long-term impacts of
these structures would need to be studied in more detail to understand the lasting effects these
structures may have on ecological communities (Degraer et al. 2020).

In light of the above information, BOEM anticipates that the impacts associated with the presence of
structures may be negligible to moderate and long-term. The impacts on finfish, invertebrates, and EFH
resulting from the presence of structures would persist for the duration for which the structures remain.

Seafloor disturbance: Seafloor habitat is routinely disturbed through dredging (for navigation, marine
minerals extraction, and military purposes) and commercial fishing use of bottom trawls and dredge
fishing methods. While fishing occurs over a large geographic area, bottom-tending gears have much
shallower penetration depths into the sediment than most offshore construction techniques or
excavation tools. Abandoned or lost fishing gear remains in the aquatic environment for extended time
periods, often entangling or trapping mobile invertebrate and fish species. Based on data from NOAA,
bycatch affects many species throughout the GAA—most notably, windowpane flounder, blueback
herring, shark species, and hake species; the majority of bycatch is a result of open area scallop trawls,
large-mesh otter trawls, conch pots, and fish traps (NOAA 2019). Water quality impacts from ongoing
onshore and offshore activities affect nearshore habitats, and accidental spills can occur from pipeline or
marine shipping. Invasive species can be accidentally released in the discharge of ballast water and bilge
water from marine vessels. The resulting impacts on invertebrates and finfish depend on many factors
but can be widespread and permanent, especially if the invasive species becomes established and
outcompetes native species.

Ongoing dredging for the purposes of navigation results in short-term, localized impacts, such as habitat
alteration and change in complexity, on finfish, invertebrates, and EFH. Dredging would be expected to
occur most often in areas of sand waves where jet plowing would not be sufficient to meet target burial
depths for cables, pipelines, etc. It would be expected that plumes of sediment resulting from dredging
activities would redeposit to areas composed of similar sediments, due to the sandy nature of the
seafloor throughout much of the GAA. Sandy or silty habitats, which are abundant in the GAA, are quick
to recover from dredging disturbance. Newcombe and MacDonald (1991) suggest impacts from
settlement of resuspended sediment plumes increase with the concentration of resuspension and the
duration over which invertebrates are exposed to that plume. When studying the dredge plume
dynamics of New York/New Jersey Harbor, USACE (2015) noted that sediment concentrations decreased
exponentially with time and distance in the down-current direction (within 15 minutes of release,
concentrations were noted to be less than 50 mg/L). Resuspension of coarse-grained sands within the
offshore wind lease areas is expected to be limited in duration, resulting in a relatively short exposure of
finfish and invertebrates to the plume. Seabed profile alterations could cause long-term or permanent
impacts on EFH. Mechanical trenching, used in more resistant sediments (e.g., gravel, cobble), causes
seabed profile alterations during use, although the seabed is typically restored to its original profile after
utility line installation in the trench. Habitat function in these areas would be expected to recover in the
short term following dredging activities.
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Habitat alterations resulting from dredging would have minor impacts on finfish and invertebrates that
would be short-term; however, long-term or permanent impacts on EFH could be possible.

Sediment deposition: Under the No Action Alternative, future offshore wind projects could disturb over
20,276 ac (8,205 ha) of seabed while installing associated undersea export cables, and 48,395 ac (19,584
ha) of seabed disturbance for IAC installation, causing an increase in suspended sediment. This
disturbance would result in short-term plumes of suspended sediments in the immediate construction
areas. Research from the Block Island Wind Farm concluded that suspended sediment levels due to
construction were found to be 100 times lower than model predictions completed before construction
(Elliot et al. 2017) and dissipated to baseline levels less than 50 ft (15.2 m) from the disturbance. Both
the modeled TSS effects, which are conservatively high, and the observed TSS effects were short-term
and within the range of baseline variability. These effects would be short-term (lasting only a few tide
cycles) due to the low mobility of sediments (primarily sand) in the proposed cable lay down area
(Stantec 2020).

Finfish are unlikely to be affected by sediment deposition or burial; however, sessile life stages of some
finfish such as eggs and larvae could be smothered by sediments, causing mortality. Impacts would be
expected to vary by time of year, based on when any finfish species may spawn. Overall impacts due to
sediment deposition and burial would be considered negligible to minor, localized, and short-term.

Dredging and mechanical trenching used during cable installation could cause localized, short-term
impacts (habitat alteration, lethal and sublethal effects) on invertebrates through sediment deposition
and seabed profile alterations. Sediment deposition could result in adverse impacts on invertebrates,
including smothering. The tolerance of invertebrates to being covered by sediment (sedimentation)
varies among species and life stage. Some sessile shellfish may only tolerate 0.4 to 0.8 in (10 to 20 mm),
while other benthic organisms can survive burial in upward of 7.9 in (200 mm) (Essink 1999). Demersal
eggs and larvae would be particularly vulnerable to sediment disturbance and resettlement. For
example, high rates of mortality can occur in winter flounder, ocean pout eggs, longfin squid egg masses,
and skate egg cases if exposed to abrasion. For migratory invertebrate species, impacts would be
expected to vary by time of year, based on the species’ presence in the vicinity of the cable lay down
area. Overall impacts from sediment deposition would be short-term and minor. Disturbance of sand
waves that may impact finfish and invertebrate use may take a longer time to recover than other
habitats.

Regulated fishing effort: Regulated fishing is an ongoing activity that impacts finfish, invertebrates, and
EFH. Fishing can modify the distribution, bottom disturbance, and mortality of fisheries in the area.
Ongoing offshore wind activities and construction developments can influence the management
measures chosen to support fisheries management goals, altering the nature, distribution, and intensity
of fishing-related impacts on fish, invertebrates, and EFH. Reduced fishing activity due to restrictions
associated with wind energy development may benefit some overfished finfish and invertebrate species
by reducing fishing pressure and allowing some recovery. Regulated fishing aims to achieve a sustainable
loss of biomass for commercially regulated finfish and invertebrate populations. Fishing activity also has
indirect impacts through bycatch and ghost fishing by abandoned and lost fishing gear. Changes to the
management of commercial fisheries enforced by states, municipalities, or NOAA (depending on
jurisdiction) could result in changes to the distribution and intensity of fishing-related impacts on finfish
and invertebrate populations. However, the commercial fisheries buffer zone regulations and
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recreational catch limits are not expected to change or result in any population decline. Overall, the
intensity of impacts resulting from regulated fishing effort is anticipated to be long-term and qualify as
minor to moderate.

Climate change: Future trends for climate change predict that fish, invertebrates, and EFH may
experience adverse effects going forward. Several factors of climate change impact the world’s oceans
including increasing water temperatures, ocean acidification, and changing weather patterns. These
factors are causing a shift in the distribution of many important fish species toward cooler or deeper
waters. These changes can and would have significant impacts on not only the commercial and
recreational fishing industry, but on the health of fish stocks in the North Atlantic (Alexander et al. 2020,
Sumaila et al. 2020). Ocean acidification is another process being accelerated by climate change that is
causing the oceans to become more acidic as more carbon dioxide enters the atmosphere. This
increased acidity can have adverse effects on invertebrate groups that rely on calcareous shells to thrive,
as well as fish that utilize reef systems for protection and habitat (Espinel-Velasco et al. 2018). Global
climate change has the potential to affect the distribution and abundance of invertebrates and their food
sources, primarily through increased water temperatures but also through changes to ocean currents
and increased acidity. The Northeast Shelf (including New England) has experienced increasingly
elevated temperatures in both surface and bottom depths (NOAA 2022c). Finfish and invertebrate
migration patterns can be influenced by warmer waters, as can the frequency or magnitude of disease
(Hare et al. 2016). Regional water temperatures that increasingly exceed the thermal stress threshold
may affect the recovery of the American lobster fishery off the east coast of the United States (Rheuban
et al. 2017). Ocean acidification driven by climate change is contributing to reduced growth and, in some
cases, decline of invertebrate species with calcareous shells. Increased freshwater input into nearshore
estuarine habitats can result in water quality changes and subsequent effects on invertebrate species
(Hare et al. 2016).

Based on a recent study, northeastern marine, estuarine, and riverine habitat types were found to be
moderately to highly vulnerable to stressors resulting from climate change (Farr et al. 2021). In general,
rocky and mud bottom, intertidal, SAV, kelp, coral, and sponge habitats were considered the most
vulnerable habitats to climate change in marine ecosystems (Farr et al. 2021). Similarly, estuarine
habitats considered most vulnerable to climate change include intertidal mud and rocky bottom,
shellfish, kelp, SAV, and native wetland habitats (Farr et al. 2021). Riverine habitats found to be most
vulnerable to climate change include native wetland, sandy bottom, water column, and SAV habitats
(Farr et al. 2021). As invertebrate habitat, finfish habitat, and EFH may overlap with these habitat types,
this study suggests that marine life and habitats could experience dramatic changes and decline over
time as impacts from climate change continue.

Planned non-offshore wind activities that may affect finfish, invertebrates, and EFH include new
submarine cables and pipelines, tidal energy projects, marine minerals extraction, dredging, military use,
marine transportation, fisheries use and management, global climate change, and oil and gas activities
These activities would result in the same types of impacts as described for ongoing non-offshore wind
activities. Appendix E, Attachment 1, provides additional information on finfish, invertebrates, and EFH
impacts associated with ongoing and planned activities.
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3.10.3.3 Impacts of Alternative A on ESA-Listed Species

Impacts to endangered species associated with ongoing offshore wind activities are likely to be
insignificant. Subadult and adult Atlantic sturgeon are known to occur in marine waters year-round and
many of the IPFs discussed in the above sections could apply. The most sensitive IPF to sturgeon would
most likely be the noise associated with construction, including pile driving; however, those activities are
most likely to occur from May to December. Atlantic sturgeon utilize more nearshore and riverine water
in the Summer, reducing their risk significantly during that time frame (Ingram et al. 2019). Under the No
Action Alternative, ESA listed fish species would likely continue to be affected by existing environmental
trends in the region. Ongoing activities are expected to have continued short-term and permanent
impacts (disturbance, displacement, injury, mortality, and habitat conversion) on ESA listed species.
Continuation of existing environmental trends and activities under the No Action Alternative would
result in moderate impacts on ESA listed species.

3.10.34 Conclusions

Impacts of the No Action Alternative

Under the No Action Alternative, finfish, invertebrates, and EFH would likely continue to be affected by
existing environmental trends in the region. Ongoing activities are expected to have continuing, short-
term, and permanent impacts (disturbance, displacement, injury, mortality, and habitat conversion) on
finfish, invertebrates, and EFH. The primary source of impact from ongoing activities would include
noise, seafloor disturbance, cable emplacement and maintenance, EMF, regulated fishing efforts and
climate change. Continuation of existing environmental trends and activities under the No Action
Alternative would result in moderate impacts on finfish, invertebrates, and EFH.

The overall impacts of light on finfish, invertebrates, and EFH are likely to be negligible, localized, and
short-term, resulting in little change to these resources. Impacts from accidental releases and discharges,
anchoring, and sediment deposition would be localized, short-term and minor. The impacts on finfish,
invertebrates, and EFH resulting from the presence of structures would be negligible to moderate and
persist for the duration for which the structures remain. Regulated fishing efforts and climate change are
anticipated to have a minor to moderate impact on finfish, invertebrates, and EFH.

Minor to moderate impacts are anticipated from new cable emplacement and EMF. Cable routes that
intersect sensitive EFH such as eelgrass beds or rocky bottom and other more complex habitats may
cause long-term or permanent impacts; otherwise, impacts of habitat disturbance and mortality
associated with cable emplacement would be recovered in the short term. EMF effects from future
projects would vary in extent and significance depending on overall cable length, the proportion of
buried versus exposed cable segments, and project-specific transmission design. Potential impacts of
EMF on finfish, invertebrates, and EFH would not be minimized or eliminated by installing transmission
cables with shielding or by burying them at sufficient depths. Cable burial depth could mitigate impacts
of heat emission from cables. Further research is needed to fully understand the scale of impacts of EMF
on finfish, invertebrates, and EFH.

Under the No Action Alternative, human activities, including commercial, government and military,
research, recreational vessel activity, and the development and operation of other wind energy projects
on the OCS, would continue to generate underwater noise. Underwater noise is anticipated to have a
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moderate impact on finfish, invertebrates, and EFH. Continued seafloor disturbance from dredging and
commercial fishing would also have a moderate impact. Future habitat conversion could influence fish
and invertebrate community structure, causing long term and moderate adverse impacts.

Cumulative Impacts of the No Action Alternative

Under the No Action Alternative, existing environmental trends and ongoing activities would continue,
and fish, invertebrates, and EFH would continue to be affected by natural and human-caused IPFs. Any
responses would be dependent on the continued anthropogenic activities. Even though the current
project would not be constructed under the No Action Alternative, BOEM anticipates several renewable
offshore projects to be constructed in the next decade that could have short-term or potentially
permanent impacts on fish, invertebrates, and EFH. Possible impacts could include benthic habitat
disturbance and degradation, displacement of species, injury, or mortality. Aside from renewable energy
construction activities, the trend of commercial fishing pressures and climate change would continue to
be a moderate threat to fish, invertebrates, and EFH.

Activities other than offshore wind developments have the potential to impact fish, invertebrates, and
EFH in the reasonably foreseeable future. These activities include increased vessel traffic, any new
submarine cable installations or pipelines, onshore construction activities, marine survey or
explorations, mineral extractions, port expansions, channel dredging activities, and the installation of
any new offshore structures, buoys, or piers (Appendix E). These reasonably foreseeable activities and
their cumulative impacts on fish, invertebrates and EFH are anticipated to be moderate. The sections
below describe the impact determinations for each IPF.

3.10.4 Relevant Design Parameters and Potential Variances in Impacts

This Final EIS analyzes the maximum-case scenario; any potential variances in the proposed Project
build-out as defined in the PDE would result in impacts similar to or less than described in the sections
below. The following proposed PDE parameters (Appendix C) would influence the magnitude of the
impacts on finfish, invertebrates, and EFH:

e The number, size, and locations of WTGs;

e Total length of the IAC;

e Number and locations of OCS-DC;

e Total length of interconnector cable; and

e Time of year during which construction occurs.
Variability of the proposed Project design exists as outlined in Appendix C. Below is a summary of
potential variances for impacts:

e WTG number, size, and locations: The level of hazard related to WTG is proportional to the
number of WTGs installed, with fewer WTGs requiring fewer foundations, resulting in less
construction-related impacts.

e Offshore cable route and OCS-DC footprint: The route of the cable and footprint of the OCS-DC
would determine that type and amount of seafloor habitat impacts.
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e Season of construction: Finfish vary in their migration movements, meaning that certain species
and lifestages may be present at during different seasons, and their chosen depth in the water
column may also be influenced by season and water temperature. Some mobile invertebrates
also vary in their migration movements, and sensitive life stages are present at certain times of
the year. Any construction window would affect finfish species, such as Atlantic sturgeon.

Although some variation is expected in the design parameters, the assessment of impacts to finfish,
invertebrates, and EFH in this section considers the maximum-case scenario.

3.10.5 Impacts of Alternative B - Proposed Action on Finfish, Invertebrates, and Essential
Fish Habitat

3.10.5.1 Construction and Installation

SRWF would be located within federal waters (Atlantic Ocean) on the OCS, specifically in the Lease Area,
approximately 16.4 nm (18.9 mi, 30.4 km) south of Martha’s Vineyard, Massachusetts; approximately
26.5 nm (30.5 mi, 48.1 km) east of Montauk, New York; and approximately 14.5 nm (16.7 mi, 26.8 km)
from Block Island, Rhode Island. A detailed map showing the locations of all proposed WTGs, IAC, and
the OCS-DC is provided in Figure 3.3.4-1 in the COP (Sunrise Wind 2023).

The Proposed Action would consist of up to 95 foundations for the WTGs and OCS-DC, with a maximum
embedment depth of up to 164 ft (50 m) for monopile foundations, and 295 ft (90 m) for OCS-DC piled
jacket foundations. The maximum area of seafloor footprint per foundation, inclusive of scour protection
and CPS stabilization is 1.06 ac (4,289.67 m?) for WTG monopile foundations and 2.64 ac (10,683.70 m?)
for the OCS-DC foundation structure.

The SRWEC would consist of one 320-kV DC export cable bundle buried to a target depth of 4 to 6 ft (1.2
to 1.8 m) with a maximum total corridor length of approximately 105 mi (169 km), a maximum individual
cable diameter of 7.8 in (200 mm), a maximum disturbance corridor width of 98 ft (30 m), a maximum
seafloor disturbance for HDD exit pits of 61.8 ac (25 ha), and a maximum disturbance for Landfall Work
Area (onshore) of up to 6.5 ac (2.6 ha).

The SRWF would include a stationary OCS-DC which would collect the medium voltage alternating
current (AC) power generated by the WTGs, convert it to direct current (DC), transform it to higher
voltage for transmission, and transport that power to the Project’s onshore electrical infrastructure via
the SRWEC. The OCS-DC would withdraw seawater for cooling and discharge the heated effluent to the
surrounding environment. The withdrawal of raw seawater would occur through a CWIS to dissipate
heat produced through the AC to DC conversion and then discharge this heated water as effluent to the
marine receiving waters. The DIF for the OCS-DC is 8.1 mgd; however, the average intake flow would
generally range from 4.0 mgd to 5.3 mgd.

3.10.5.1.1 Onshore Activities and Facilities

Seafloor and land disturbance: Onshore facilities would be expected to have minimal impacts on EFH,
including littoral zone habitats such as SAV and tidal wetlands, due to the majority of the facilities being
on land, as well as the use of HDD where the onshore transmission cable crosses the ICW between
Bellport Bay and Narrow Bay, just west of the Smith Point bridge. The proposed ICW-HDD route may
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cross under SAV or macroalgae, which is considered HAPC for summer flounder (Figure 2.1-3). Video
surveillance confirmed that SAV and benthic macroalgae covered a very small area (1.7 ac [0.7 ha])
within the assessment area surrounding the ICW-HDD route (COP Appendix N1, Inspire 2022d).

Installation of the cable via HDD would avoid direct impacts to marine vegetated habitats as this
methodology avoids disturbance to the seafloor; HDD exit pits and work areas would not overlap with
littoral zone habitats in the ICW-HDD Assessment Area (COP Appendix N1, Inspire 2022d). Similarly, the
extent of wetlands within the ICW-HDD Assessment Area were mapped using NYSDEC tidal wetlands
data (NYSDEC 1974); and no impacts would be anticipated to these habitats from the ICW HDD
installation as use of this methodology avoids disturbance to the seafloor; however, impacts could occur
in the unlikely event of an inadvertent release of drilling fluid (addressed below).

A Temporary Landing Structure that may be installed to aid in the transport of equipment and materials
for the Landfall HDD and ICW HDD could potentially impact EFH in its direct vicinity. The pile-supported
trestle would be located to the west of the existing fishing pier, and would be approximately 16 ft (5 m)
wide and extend 242 ft (74 m) offshore. The trestle structure would be comprised of a light aluminum
deck system (or a similar alternative) supported on steel or aluminum girders framed into driven steel
piles. The piles would be placed in the mudline by a barge-based crane. Sunrise Wind has estimated that
approximately 21 driven piles would be required. The Temporary Landing Structure would be secured to
the seabed with spuds. The tidal range in the ICW is approximately 2 ft (0.6 m) and depending on the
tides and water depths at the selected location, a portion of the Temporary Landing Structure may be
grounded at times, particularly closer to the shoreline. The temporary landing structure may need to
remain in place year-round but the use would be limited to fall and spring. The temporary landing
structure may be used during two construction periods since the Landfall HDD, ICW HDD, and SRWEC
pull-in may be done in different years.

The east and west pier assessment areas were examined for SAV and benthic macroalgae extent, as well
as wetland presence. No recent SAV or benthic macroalgae habitats were mapped in these areas (see
Table 3.4.1-1; Figure 3.4-1 of COP Appendix N1, Inspire 2022d). Historical data from 2018 and 2002
indicate the potential presence of 0.8 ac (3,237.5 m?) of SAV in the west area; however, the 2020 video
survey of this area did not document the presence of any SAV or benthic macroalgae. Historical data
from 2002 indicate the potential presence of 0.3 ac (1,214.1 m?) of SAV in the east area. A video survey
was completed in October 2022 to document the presence and extent of SAV beds within 100 m of the
ICW-HDD. There were six observations of SAV, specifically eelgrass, all located on the north side of the
channel. The density of the eelgrass was very low: a maximum of one to three shoots were observed
within a single video frame. All eelgrass observations were within dense macroalgal beds and often the
eelgrass shoots appeared to be uprooted and deposited within the macroalgal bed. SAV was not
observed on the south side of the channel, despite an SAV bed being documented in this area previously
(NYDOS 2020). Results from video transects completed in October 2022 confirmed the presence of some
seagrass but did not indicate any significant populations of eelgrass in the proposed temporary landing
site at Smith Point County Park. Most (four of six observations) of the observed eelgrass occurred as
single, unrooted shoots that were likely the result of drifting/rafted eelgrass flower shoots.

Should subtidal vegetated habitat (SAV and/or benthic macroalgae) be present in the area at the time of
construction and could not be avoided in siting the pier, up to 1,500 ft? (138 m?) could be indirectly and
temporarily impacted if these habitats completely overlap with the planned pier location. Short-term
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indirect impacts over the entire area of overlap between the pier and the vegetated habitats would
result from shading effects that could reduce the photosynthetically active radiation available to SAV.
Depending on the ultimate pier location, direct short-term impacts of no more than approximately

960 ft? (89.2 m?) to vegetated benthic habitat would be possible during times that portions of the pier
would be grounded and from direct contact with spuds from the Temporary Landing Structure and
barge. A pre-construction SAV survey would be conducted prior to construction to confirm current
presence of SAV. The likelihood of impacts to intertidal and subtidal vegetated habitats would be
considered very low given that the proposed Temporary Landing Structure would be positioned to avoid
and minimize impacts to these sensitive habitats to the extent practicable. Use of the proposed
Temporary Landing Structure would occur between fall and spring, and thus would minimize impacts to
any SAV present during the growing season.

The NYSDEC tidal wetlands (1974) category of "coastal shoals, bars, and mudflats" was the only tidal
wetlands mapped within the assessment areas—0.9 ac (3,642.2 m?) in the west area and 0.05 ac

(202.3 m?) in the east area (see Table 3.4.1-1 and Figure 3.4-1 in COP Appendix N1, Inspire 2022d). This
category is defined as "The tidal wetland zone that at high tide is covered by saline or fresh tidal waters,
at low tide is exposed or is covered by water to a maximum depth of approximately one foot and is not
vegetated." Direct short-term impacts of up to approximately 960.0 ft? (89.2 m?) to this habitat would be
possible during times when portions of the pier would be grounded and from direct contact of spuds
from the Temporary Landing Structure and barge.

Subtidal (below low tide) portions of the east and west pier assessment areas could be suitable habitat
for benthic eggs, such as winter flounder. Only a small area directly under the spuds and the portion of
the pier that rests on subtidal seafloor would have an impact on these habitats. Direct short-term
impacts to egg habitat would be expected to be extremely minor given the very small area of impact and
the low amounts of sedimentation expected from pier construction. In addition, and although the
current EFH definition for winter flounder eggs includes mud and muddy sand (NEFMC 2017), Wilber et
al. (2013) found that in New York harbors winter flounder had very specific habitat preferences and were
more likely to utilize sandy sediments than muddy or silty bottoms or bottoms with a high percentage of
total organic carbon. Should the subtidal sediments in the area selected for siting the pier have higher
components of mud than sand, the potential for egg habitat and, thus, the potential for the Temporary
Landing Structure to impact winter flounder eggs, would be further reduced. Seafloor and land
disturbance effects on finfish, invertebrates, and EFH during construction and installation activities
would be minimal, short-term in nature and have negligible impacts.

Sediment deposition: Construction of the onshore transmission cable would be accomplished using HDD
methodology where the proposed route crosses the ICW. The proposed onshore transmission cable
route would cross under SAV habitat in the ICW that is considered HAPC for summer flounder. The use of
HDD would avoid impacts to tidal wetlands and SAV; however, impacts could occur in the unlikely event
of an inadvertent release of drilling fluid. An inadvertent release occurs when drilling fluids (i.e.,
naturally occurring bentonite clay) migrate unpredictably to the surface of the seafloor through
fractures, fissures, or other conduits in the underlying rock/sediments. An inadvertent release of drilling
fluid along the HDD segment could cause a short-term turbidity plume; however, bentonite clay particles
would be expected to settle quickly due to the natural flocculation of clay particles in seawater. Although
bentonite by itself is non-toxic, it is a fine particulate material that could become entrained in the water
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column and transported to other locations if sufficient current velocities were present, causing turbidity
and sedimentation.

Mobile species could be temporarily displaced by a turbidity plume and, depending on the thickness of
materials settling on the seafloor, demersal eggs/larvae could be at risk of smothering or other injury.
Demersal/benthic finfish eggs and larvae in the vicinity of a release could potentially experience short-
term, direct impacts from a short-term increase in sedimentation/ deposition. Eggs and larvae can be
more sensitive to sediment deposition (Berry et al. 2003), as they may be unable to relocate from the
affected areas and, therefore, would be more susceptible to impacts from an inadvertent release
compared to juveniles and adults. Impacts on EFH species, if they were to occur, would be minor, short-
term and localized, and would generally be limited to individuals in the immediate vicinity of the release.
Disturbance of sand waves that may impact finfish and invertebrate use may take a longer time to
recover than other habitats.

Accidental release: Although no impacts from discharges and releases are anticipated, spills or
accidental releases of fuels, lubricants, or hydraulic fluids could occur during use of trenchless
installation and duct bank installation methods, installation of the onshore transmission cable or
onshore interconnection cable, or during construction activities at the OnCS-DC. A SPCC Plan would be
developed, and any discharges or release would be governed by NYS regulations. Any unanticipated
discharges or releases within the Onshore Facilities during construction would be expected to result in
minimal, short-term impacts; activities would be heavily regulated, and discharges and releases would
be considered accidental events that would unlikely occur. Additionally, where HDD would be utilized, an
Inadvertent Return Plan would be prepared and implemented to minimize the potential risks associated
with release of drilling fluids. The potential for a significant loss of drilling fluid in this inshore
environment would be considered low. Given this information, impacts on summer flounder HAPC,
finfish, and EFH as a result of an inadvertent release of drilling fluid would not be expected. Effects on
finfish, invertebrates, and EFH from accidental release would be minimal, short-term in nature and have
negligible impacts.

3.10.5.1.2 Offshore Activities and Facilities

Offshore construction of the SRWF and SRWEC could likely result in potential impacts to finfish,
invertebrates and EFH that are discussed below.

Accidental release and discharge: As discussed above in the No Action Alternative, BOEM and the USGS
would ensure all construction activity vessels are prohibited from the discharge of trash and debris and
procedures would be in place and followed such as spill prevention and response plans throughout
construction phase to minimize and avoid accidental releases and spills of any hazardous materials
during all phases of construction. Under these guidelines, Project construction-related impacts to finfish,
invertebrates and EFH from potential accidental releases would be negligible. However, studies
conducted by Almeda et al.(2014) indicate that chemical dispersants as well as petroleum-based
products such as crude oil are highly toxic to marine zooplankton in low concentrations and the
synergistic effects of these chemicals increase the toxicity to marine zooplankton (Almeda et al. 2014;
Rico-Martinez et al. 2013).

Most small accident spills impacts would be localized in area and action would be put in place
immediately to address and mitigate any potential impacts from emergency spills. If an unlikely larger
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spill occurs, the impacts on species would be moderate due to the potentially adverse impacts to water
quality. Spills that may occur are expected to do so at the surface and impact the upper or surface-mixed
layer of the water column.

Anticorrosion and anti-biofouling contamination substances necessary to maintain offshore
infrastructures can result in contamination due to galvanic anodes emitting substantial amounts of
metals and organic coatings may release organic substances due to weathering or leaching (Kirchgeorg et
al. 2018). Contaminations from chemical emissions may include organic compounds such as bisphenol A
and metals such as aluminum, zinc, and indium from corrosion and biofouling protection measures and
sacrificial anodes (Lloret et al. 2022). Lloret et al. (2022) report that these substances are presently
considered to have a low environmental impact but monitoring data are not sufficient to assess the
environmental impact of this new source.

As discussed in the No Action Alternative, the risk of the release of invasive species if appropriate
guidelines are followed would be low and the attributable impacts would be negligible. If any accidental
spill of invasive species occurred directly related to construction vessel activities and the invasive species
were to become established and outcompete native species, the impacts could potentially be major.
Ongoing trends and future planned activities would cause additional risk for the likelihood of accidental
spills beyond those attributed to the proposed Project. If appropriate guidelines are followed, effects on
finfish, invertebrates, and EFH from accidental release and discharge would be minimal, short-term and
have negligible impacts.

Anchoring: The short-term impacts of vessel anchoring on finfish, invertebrates, and EFH would include
direct contact of anchors and associated equipment with the seafloor bottom. The impacts of anchor
contact with the bottom would cause increased turbidity in the immediate, localized areas with the
potential to temporarily disturb finfish, invertebrates, and EFH. Injury, mortality, and potential habitat
degradation could be possible and would mostly impact invertebrates if occurred. Direct contact of an
anchor with a finfish is possible but the likelihood is very rare. Localized impacts would be short-term,
and any physical contact would be recovered in the short-term.

Sensitive habitat areas such as eelgrass beds, or hard bottom substrates would be more susceptible to
anchoring with the potential for longer-term or permanent impacts. While anchor placement and chain
sweep may damage seagrass blades, anchor drag and retrieval are likely to damage or uproot seagrass
rhizomes, which may take years to recover (Orth et al. 2017). Habitat characterization and mapping,
along with the required development of an anchoring plan would minimize any anchoring in sensitive
habitats and reduce the area of sensitive habitats to be affected. If degradation of sensitive habitat were
to occur, the impacts could be longer-term, but the impacts from anchoring during construction are no
greater than the impacts of anchoring proposed from ongoing and planned future activities in the
future. The combined impacts of anchoring on finfish, invertebrates, and EFH in the context of
foreseeable environmental trends and ongoing and planned activities are expected to be minor.

Light: Any artificial lighting from construction activities would be attributed to deck lighting and
navigation purposes of vessels from dusk to dawn. Vessels would be required to comply with guidance
from BOEM to minimize or reduce lighting that affects the aquatic environment. Finfish and invertebrate
impacts due to artificial light are highly species-dependent and can either cause attraction or avoidance
(Orr et al. 2016). Most impacts are associated with more permanent light sources associated with
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nearshore or overwater permanent structures. Any lighting effects on finfish, invertebrates, and EFH
during construction activities would be minimal, short-term in nature and have negligible impacts.

Noise: Noise and vibration associated with construction activities such as pile driving, geological surveys,
and dredging could impact finfish, invertebrates and EFH. Impacts are dependent on a variety of factors,
including the source and intensity of the noise source, as well as the species in the area. Pile-driving
activity is likely to produce the most intense underwater noise levels and have the potential to initiate a
response from finfish and invertebrates. Typical responses may include short-term displacement, or
disruption of common activities during feeding and movement, with less likely and more severe
responses including physiological reactions that could lead to mortality (Popper et al. 2014). The
Fisheries Hydroacoustic Working Group (2008) established conservative thresholds for the impacts from
sound on fish (Table 3.10-2). There are currently no established thresholds for the impacts of sound on
invertebrates. In general, crustaceans and mollusks lack internal air spaces and as a result are less
sensitive to noise-related injury than fish.

Offshore construction activities associated with the Proposed Action primarily from pile-driving activities
could cause fish to suffer behavioral and/or physiological responses based on distance from the sound
source, equipment used, substrate and environmental conditions (Popper et al. 2014).

Noise-induced stress would affect mainly those species that do not have the potential to relocate or
delay spawning, for example, those species that are bound to specific spawning grounds and have a
restricted spawning period. In contrast to the spawning period, most species seem to be relatively
resilient to stress during egg development and parental care. Masking and hearing-loss would mainly
affect species for which sound is crucial to reproduction, such as species that use sound to locate
spawning grounds and those that use acoustic communication during spawning (de Jong et al. 2020).
Noise research on black sea bass (Stanley et al. 2020), and cuttlefish (Sole et al. 2022) resulted in
conclusions that younger life stages may be more susceptible to exposure to noise. Stanley et al. (2020)
reported that juvenile black sea bass had the significantly lower noise thresholds, with auditory
sensitivity decreasing in the larger size classes. Sole et al. (2022) reported that noise had negative effects
on different development stages of the common cuttlefish (S. officinalis) a shallow water cephalopod.
The exposed larvae of cuttlefish showed a decreased survival rate with an increasing sound level when
they were exposed to maximum pile-driving and drilling sound levels. They found that these effects can
be considered acute only in the very vicinity of the sound source where they have the potential to affect
cephalopod populations and their offspring.

The variations of fish chorusing intensity and duration were recently investigated in the Taiwan Strait.
Two types of fish choruses (Types 1 and 2) were found to repeat over a diurnal pattern. In the 2 days
after the pile driving, Type 1 chorusing showed lower intensity and longer duration, while Type 2
chorusing exhibited higher intensity and no changes in its duration. During the operational phases in
2017 and 2018, both choruses were longer in duration (2—3 h for Type 1; 0.5-1 h for Type 2). The
intensity of Type 1 chorus increased by 5— 10 dB, but no significant variation was recorded for Type 2
(Siddagangaiah et al. 2022).

The current threshold classification considers effects on fish mainly through sound pressure without
taking into consideration the effect of particle motion. Popper et al. (2014) and Popper and Hawkins
(2018) suggest that extreme levels of particle motion induced by various impulsive sources may also
have the potential to affect fish tissues and that proper attention needs to be paid to particle motion as
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a stimulus when evaluating the effects of sound on aquatic life. However, considerable uncertainty
remains about fish sensitivity to particle motion and no thresholds have been established to analyze
these effects (Popper and Hawkins 2018). Recent researched has suggested that mitigation techniques
such as bubble curtains and steel barriers could significantly reduce exposure to particle motion (Sigray
et al. 2022).

Table 3.10-2. Acoustic Metrics and Thresholds for Fish for Impulsive and Non-impulsive
Sound Sources

Impulsive Non-Impulsive
Injury Injury ‘ Impairment ‘
PTS Behavior \ TTS \ Behavior

Faunal Group Lpk LE Lp Lp ‘ Lp ‘ Lp

Large Fish (22 g) 187 - - -
206 150 150

Small Fish (<2 g) 183 - - -
Fish without swim bladder 213 216 - - - - -
flsh WI'.Eh swim bladder not involved 207 203 i i i ) )
in hearing
Fish thh swim bladder involved in 207 503 i i 170 158 )
hearing

Source: Kisel et al. 2022

Notes:

Lok = peak sound pressure level (dB re 1 pPa)

Lt = sound exposure level (dB re 1 puPa%s)

L, = root-mean-square sound pressure (dB re 1pPa)

PTS = permanent threshold shift

TTS = temporary threshold shift, which are recoverable hearing effects

Acoustic propagation modeling of the impact pile driving activities for the Proposed Action was
undertaken to determine distances to the established injury and disturbance thresholds for fish (Kisel
et al. 2022). Two types of piles were considered: 7/12 -meter tapered monopiles (23 ft [7 m] at the
waterline and 39 ft [12 m] at the mudline) and 4-meter jacket pin piles. Impact hammer installation of
the monopile foundations would produce the most intense underwater noise impacts with the greatest
potential to cause injury-level effects on fish; therefore, these effects are the focus of the assessment
below. Sound fields from 7/12-meter monopiles and jacket piles were each modeled at one
representative location in the offshore Project Area using IHC S-4000 impact hammers. Hammer energy
levels included in the model ranged from 1000 kJ to 3200 kJ for 7/12 m monopiles, and 1000 kJ to 4000
kJ for jacket piles. The modeling also used a 10-dB-per-hammer-strike noise attenuation to incorporate
the use of a single noise-abatement system (e.g., one or multiple bubble curtain[s]). The resulting values
represent a radius extending around each pile where potential injurious-level or behavioral effects could
occur and are presented in Table 3.10-3. Acoustic radial distances for the two pile driving methods were
modeled for average summer and average winter sound speed (Table 3.10-3). Soft start during impact
pile driving is a mitigation technique that involves the gradual increase in hammer blow energy to allow
marine life to leave the area. Soft starts would be employed prior to commencement of any impact pile
driving. Soft starts would include at least 20 minutes of four to six strikes per minute at 10 to 20 percent
of the maximum hammer energy.
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Table 3.10-3. Summary of Acoustic Radial Distances (R95 in kilometers) with 10dB
Attenuation for Fish during Monopile and Jacket Foundation Impact Pile
Installation during Summer and Winter Sound Speed Conditions

Summer Winter

Jacket Jacket
Monopile Pile Monopile Pile

(3200kJ  (4000k) (3200kJ (4000 kJ
Faunal Group and Threshold Threshold Threshold hammer hammer hammer hammer

Type Type Level energy) energy) energy) energy)

Small Fish (<2 g) - Injury_ Le 183 8.04 15.18 9.36 21.61
Large Fish (>2 g) — Injury Le 187 6.19 11.73 6.97 15.03
All Fish - Injury Lok 206 0.13 0.09 0.13 0.09
All Fish — Behavior Lp 150 11.18 14.85 14.57 19.36

Le 219 0.14 0.52 0.14 0.53
Fish without swim bladder - Injury

Lok 213 0.03 0.05 0.03 0.05
Fish with swim bladder not involved Le 210 0.64 1.83 0.67 1.86
in hearing - Injury Lok 207 0.12 0.09 0.12 0.09
Fish with swim bladder involved in Le 207 0.95 251 0.98 2.58
hearing - Injury Lok 207 0.12 0.09 0.12 0.09

Le 210 0.64 1.83 0.67 1.86
Eggs and Larvae

Lok 207 0.12 0.09 0.12 0.09

Source: Kusel et al. 2022

Notes: Radial distances to thresholds for fish modeled for a single 7/12 m tapered monopile and a four-legged 4 m jacket pin
pile using a IHC S-4000 hammer.

Le = unweighted sound exposure level (dB re 1 puPa?s) over the entire pile (so encompasses all hammer energies)

Lok = unweighted peak sound pressure level (dB re 1 pPa)

L, = unweighted sound pressure level (dB re 1pPa)

PTS = permanent threshold shift

Sound exposure guidelines and regulations designed to protect finfish are described in terms of sound
pressure levels, but the observable effects of high intensity noise sources on finfish may actually be
caused by exposure to particle motion (Popper and Hawkins 2018). However, the particle motion levels
associated with a high intensity noise source are difficult to measure and isolate from sound pressure
levels. There is currently very limited understanding of the potential effects of particle motion on finfish
and invertebrates.

All fishes (including elasmobranchs) detect and use particle motion, even for those fishes that are also
sensitive to sound pressure (Popper and Hawkins 2019). Fishes that do not possess a swim bladder
(sharks, mackerel, flatfish), as well as fishes with a swim bladder distant from the ear (salmon, tuna,
most teleosts) are thought to primarily be sensitive to particle motion (Hawkins et al. 2020). Fishes with
the swim bladder close to the ear (Atlantic cod, eels) or where the swim bladder is connected to the ear
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(herrings) are able to detect sound pressure as well as particle motion (Hawkins et al. 2020). In these
finfish, the swim bladder and other gas-filled organs may act as a type of acoustic transformer,
converting sound pressure into particle motion (Popper and Hawkins 2018). The movement of these
organs may indirectly stimulate the otolith structures such that fishes experience particle motion both
from the noise source and from this indirect signal (Popper and Hawkins 2018).

Cephalopods, including cuttlefish, octopus, and squid species, are likely sensitive to particle motion
rather than sound pressure (e.g., Packard et al. 1990; Mooney et al. 2010), with the lowest particle
motion thresholds reported at 1 to 2 Hz (Packard et al. 1990). Particle motion thresholds were measured
for longfin squid between 100 and 300 Hz, with a threshold of 110 dB re 1 pPa reported at 200 Hz
(Mooney et al. 2010). No other studies have measured particle motion. Cephalopods appear to be
particularly sensitive to low-frequency sound. Solé et al. (2017) estimated that trauma onset may begin
to occur in cephalopods at received sound pressure levels root mean square (SPLms) from 139 to 142 dB
re 1 uPa at one-third octave bands centered at 315 Hz and 400 Hz. A recent study found impulsive pile-
driving noise resulted in a change in squid (Doryteuthis pealeii) behavior, with squid exhibiting body
pattern changes, inking, jetting, and startle responses (Jones et al. 2020).

Longfin squid (Doryteuthis pealeii) are known to spawn inshore in southern New England waters from
May to July (Hatfield and Cadrin 2002). Noise from impact pile driving and/or vibratory pile driving may
temporarily cause a disturbance to spawning habitat, however the majority of spawning habitat occurs
inshore of the Project Area (MAFMC 2011) and therefore pile-driving noise is not expected to result in
measurable impacts on spawning squid habitat.

Sessile invertebrates such as bivalves may respond to sound exposure by closing their valves (e.g.,
Kastelein 2008; Roberts et al. 2015; Solan et al. 2016) much as they do when water quality is temporarily
unsuitable. In one study, the duration of valve closure was shown to increase with increasing vibrational
strength (Roberts et al. 2015). Clams may respond to anthropogenic noise by reducing activity and
moving to a position above the sediment—water interface.

For exposed species, noise from impact pile driving and/or vibratory pile driving may temporarily reduce
habitat quality and cause mobile species to temporarily vacate the area (Hawkins et al. 2014; Neo et al.
2015). Some fish species may move away from the area before noise levels exceed the threshold for
injury, but given the size of the potential zones of ensonification exceeding the behavioral disturbance
threshold, harassment of individual fish would be possible (Popper et al. 2014; Neo et al. 2015). During
summer months the radial distances to maximum sound exposure level (L) injury thresholds from 7/12
m monopile installation are a maximum of 3.8 mi (6.19 km) for large fish and 5.0 mi (8.04 km) for small
fish; during winter months radical distances to Lg injury thresholds are a maximum of 4.3 mi (6.97 km)
for large fish and 5.8 mi (9.36 km) for small fish; these Lt estimates assume fish remain stationary during
pile driving and that this sound level occurs throughout the entire water column (Table 3.10-3; Kisel et
al. 2022). In reality, fish would be moving around, possibly reducing the impact for some species during
pile driving, which would only occur for an approximately 4-hour period each day. Atlantic cod winter
spawning grounds have been identified in a broad geographical area that includes Cox Ledge and
surrounding locations. Historically, Atlantic cod have been managed in U.S. waters as two units: the Gulf
of Maine and the Georges Bank management units. Recently, an Atlantic cod Stock Structure Working
Group was formed and identified a number of mismatches between the current management units and
biological stock structure and proposed a new biological stock structure that accounts for inshore and
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offshore separation and spawning timing. McBride and Smedbol (2022) summarize several lines of
evidence supporting the conclusion that the Atlantic cod found in the Southern New England waters of
the Mid-Atlantic Bight are one of five reproductively isolated spawning stocks that occur in U.S. waters.

In Southern New England, Atlantic cod begin spawning in November, with peak grunt and telemetry
detections occurring during the daytime from November through January (Van Hoeck et al. 2023).
Review of ichthyoplankton data indicates spawning success occurs later in the spawning season, with
peak success occurring between January and March (McBride and Smedbol 2022). Atlantic cod produce
“grunts” which may play a significant role in their reproductive behavior (Rowe and Hutchings 2004;
Stanley et al. 2017). Courtship and spawning behavior, including vocalizations, occur primarily at night
(Dean et al. 2014, Zemeckis et al. 2019), with peak spawning communication occurring approximately 4
— 6 hours after sunset (Zemeckis et al. 2019). Noise impacts from impact pile driving could be greater if
pile driving occurs in spawning habitat, occurs during peak spawning periods, and/or results in reduced
reproductive success in one or more spawning seasons, which could result in long-term effects to
populations if one or more-year classes suffers suppressed recruitment. During environmental noise
impacts such as pile driving, acoustic masking may occur when animals fail to detect biologically
important acoustic cues, such as spawning communication. However, acoustic masking is an
environmental stressor that ceases as soon as the noise stops, with no lingering effects (Confluence
2023). For example, Atlantic cod, hake, and black sea bass belong to the hearing specialist group and rely
on sound for communication and other important behaviors. Stanley et al. (2020) determined that noise
from activities like impact pile driving could interfere with spawning black sea bass communication
during spawning but concluded that the fish would likely return to normal spawning behavior once the
acoustic impact ceased.

Cod display high spawning site fidelity, meaning that a spawning population will return to the same
locations year after year (McBride and Smedbol 2022). Alteration of the ambient noise environment
during evening spawning periods could interfere with communication and alter behavior in ways that
could disrupt localized Atlantic cod spawning aggregations (Dean et al. 2012; Rowe and Hutchings 2006),
raising concerns about noise impacts from impact pile driving from the Proposed Action. No impact pile
driving would occur in the SRWF from January 1 through April 30 to protect North Atlantic right whales
(NARWSs), which would also be protective of spawning Atlantic cod during that time. Additionally, the use
of sound attenuation (e.g., bubble curtains) would reduce the area of potential impacts from impact pile
driving.

Additional studies funded by BOEM to describe Atlantic cod use of the habitats within and in proximity
to the SRWF are ongoing. Two years of data have been collected in the three-year study, although no
formal reports analyzing the data have been completed. During the studies, Atlantic cod have been
detected in the Northwest corner of the SRWF where fixed station telemetry receivers have been
installed. However, to date no Atlantic cod grunts have been detected in the SRWF area.

Short-term and short-range impacts on EFH could also occur due to geophysical surveys, vessel noise,
construction equipment noise, and/or aircraft noise. Limited research has been conducted on
underwater noise from mechanical/hydro-jet plows. Generally, the noise from this equipment is
expected to be masked by louder sounds from vessels. Also, as most noise generated by these pieces of
equipment would be below the sediment surface and associated with the high-pressure jets, noise levels
are not expected to result in injury or mortality to EFH species but may cause mobile species to
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temporarily vacate the area. The duration of noise at a given location would be short, as the installation
vessel would only be present for a short period at any given location along the cable route.

Short-term, localized geophysical surveys during the construction period may include the use of multi-
beam echosounders, side-scan sonar, shallow penetration sub-bottom profilers, medium penetration
sub-bottom profilers and marine magnetometers. The survey equipment to be employed would be
equivalent to the equipment utilized during survey campaigns associated with Lease Area OCS-A 0500
conducted in 2016, 2017, 2018, 2019, and 2020 and with Lease Area OCS-A 04876 conducted in 2018,
2019, and 2020 (CSA Ocean Sciences Inc. 2020) and would not be expected to result in measurable
impacts on EFH.

Helicopters could be used for crew transfers between the SRWF and shore. Underwater noise associated
with helicopters would be generally brief as compared with the duration of audibility in the air
(Richardson et al. 1995). The noise generated by aircraft would be similar to the range of noise from
existing aircraft traffic in the region and is not expected to substantially affect the existing underwater
noise environment.

Vessel noise may also cause mobile species to temporarily vacate the area. Vessel sound source levels
have been shown to cause several different effects, the most common of which are behavioral
responses, including avoidance, alteration of swimming speed and direction, and alteration of schooling
behavior (Vabg et al. 2002; Handegard and Tjgstheim 2005; Sara et al. 2007; Becker et al. 2013;
Slabbekoorn et al. 2019). These studies also demonstrated that the behavioral changes generally were
short-term or that fish habituated to the noises. EFH species in the vicinity of construction vessels may
be affected by vessel noise but the duration of the disturbance would occur over a very short period at
any given location. Noise from vessel traffic is also expected to be similar to existing background vessel
traffic noise in the area.

Construction noise associated with the Proposed Action is likely to result in short-term impacts that may
cause a range of responses from fishes and invertebrates. The effects may include behavioral responses

with the potential to cause direct injury and mortality only if fish are in the immediate area of the sound
source, but many are likely to avoid such disturbance. The overall impacts of construction noise impacts

on finfish and invertebrates would likely be minor to moderate.

Seafloor disturbance: Habitat alteration and seafloor disturbance from offshore construction activities
could cause injury or mortality to benthic/demersal species and affect their habitat and spawning.
Specifically, seafloor-disturbing activities could result in a loss of spawning habitat for Atlantic cod, as
studies suggest that Atlantic cod often demonstrate spawning site fidelity, returning to the same fine-
scale bathymetric locations year after year to spawn (Hernandez et al. 2013; Siceloff and Howell 2013).
An active Atlantic cod winter spawning ground has been identified in a broad geographical area that
includes Cox Ledge and surrounding locations (Zemeckis et al. 2014; Cadrin et al. 2020; Dean et al. 2020;
Langan et al. 2020). There is currently a BOEM funded acoustic telemetry study to better understand the
distribution and habitat use of spawning Atlantic cod on and around Cox Ledge. Recent evidence has
indicated large areas of continuous, large-grained and complex habitats, including medium- and low-
density boulder fields in the SRWF support spawning Atlantic cod (BOEM pers. comm. 2022). Direct
mortality, disturbance of spawning Atlantic cod aggregations, and damage to complex habitats (including
attached fauna and epifauna present that support adult Atlantic cod) could negatively impact Atlantic
cod. Adults of EFH species in the area are likely to exhibit behavioral avoidance responses to
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construction and would not be subject to lethal crushing, burial, or jet plow entrainment effects.
However, during placement of material on the substrate, there is potential for adult fish utilizing benthic
or epibenthic habitats to be crushed or buried. For example, ocean pout, monkfish, winter flounder,
winter skate, little skate, Atlantic cod, and red hake are benthic or epibenthic EFH species known to be
associated with the various bedform features (i.e., low- to medium-boulder fields, ripples, and linear
depressions) and CMECS Substrate Subgroup types (e.g., gravelly sand, sandy gravel, coarse sand,
medium sand, and fine sand) present in each Lease Area zone and subject to impacts from seabed
preparation for WTG and 0SS foundations. Construction-related disturbance, specifically boulder
relocation and the installation of foundations and scour protection, would also result in long-term to
permanent impacts to EFH species and habitats by modifying the structure and composition of pelagic
and benthic habitat. Benthic or epibenthic eggs that occur within the Project Area could be exposed to
lethal crushing burial, or entrainment effects. This includes eggs and larvae of EFH species, and eggs and
larvae that provide prey for EFH species. Pelagic eggs and larvae of Atlantic cod and the pelagic eggs of
red hake, two species of federally managed fish that are currently below target population levels and
that have rebuilding plans in place, would be particularly vulnerable to mortality from entrainment
effects. The areas affected by seabed preparation activities described above would be rendered
temporarily unsuitable for EFH species associated with complex, large-grained complex, and soft bottom
benthic habitats during one or more life stages.

Impacts on EFH species that have pelagic early and/or later life stages within the SRWF are expected to
be limited as pelagic habitats would not be directly affected by seafloor preparation, aside from
temporary seawater intake associated with CFE equipment used with sand wave leveling. However,
these species may temporarily vacate the area of disturbance and entrainment in construction
equipment is not expected to result in population-level impacts.

Extensive geophysical surveys through the Project Area have identified individual boulders (stones of 0.5
m diameter or greater) scattered throughout the SRWF area, with boulder fields (20 boulders or more
within 100 m by 100 m area) predominantly in the northern extent of the site. The highest concentration
of boulder fields occurs in the northwest portion of the SRWF. Smaller areas of boulder fields are further
to the southeast. The higher density areas of boulders identified in the north and northwest of the SRWF
generally conform with areas of glacial drift deposits. Large boulders are present in these areas, with
heights in excess of 4 m (13 ft). According to the Boulder Relocation Plan prepared by Sunrise Wind,
boulders ranging from 0.5 m (1.6 ft) to 2.4 m (7.9 ft) in diameter would be relocated via boulder grab for
WTG and OCS-DC foundation installation. Boulders encountered within the foundation seabed
preparation area would be moved to the edge of the 220 m (772 ft) disturbance area of WTG foundation
installation and away from sensitive benthic habitat. Sunrise Wind has estimated that 70 of the 87 WTG
positions may require boulder relocation, although additional boulders may be identified during
construction that could also require relocation (personal communication, M. Evans, 2023b).

There is a potential to encounter boulders during the proposed construction and installation of the
offshore infrastructure. During construction activities, the presence of boulders can impact exposed or
shallow buried cables that may require post-lay cable protection, can obstruct cable installation
equipment that could result in failure to reach target cable burial depth, equipment damage, and/or
delayed cable installation, and risk of damage to cable assets. Along the SRWEC, boulder fields were only
identified in the nearshore area of the SRWEC-NYS, predominately consisting of smaller cobble-sized
boulders. Boulder fields were not encountered anywhere else along the SRWEC, although individual
boulders were identified in some locations and would be relocated. Prior to installation, geophysical
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surveys would be performed to determine where boulders occur and to inform micrositing decisions.
Impacts on EFH associated with boulder clearance and related seafloor preparation activities would be
longer term. Damage to habitat forming invertebrates on relocated boulders and cobbles could take
several years to decades to fully recover (Auster and Langton 1999; Collie et al. 2005; Tamsett et al.
2010) and would constitute a long-term and indirect impact to EFH species present in the Project Area as
these features provide both refuge from predators, attachment surfaces, and foraging opportunities. For
example, crabs and shrimps are a common prey items for many EFH species present in the Project Area
(e.g., groundfish and longfin squid). This would constitute a long-term effect on benthic habitat
structure.

Boulder habitats provide three-dimensional structure that plays an important ecological role for fish as
shelter and refuge from predators (Auster 1998; Auster and Langton 1999; NRC 2002; Stevenson et al.
2004). The relationship between benthic habitat complexity and demersal fish community diversity has
also been positively correlated (Malek et al. 2010). Boulder habitats are inherently complex, where their
physical complexity provides crevices for species to seek shelter from predation and flow, these habitats
also provide a substrate for macroalgal and epibenthic growth that can increase the functional value of
these habitats as refuge for juvenile fish. These habitats with added complexity from invertebrate
communities and macroalgal cover serve as important shelter and forage habitat for a variety of species
including black sea bass, red hake, striped bass, cunner, tautog and scup. Multiple managed fish species
have life history stages that are dependent on, or mediated by, these habitats and their associated
attributes such as Atlantic cod, scup, and others (Auster 2001; Auster and Lindholm 2005; Methratta and
Link 2006).

Invasive species are those organisms introduced to new habitats from various vectors that produce
harmful impacts on the natural marine ecosystem. While there have been no studies in offshore waters
encompassing the GAA, invasive species are known to inhabit nearshore waters in this region and
include species such as green crab, Asian shore crab, Chinese mitten crab, and common periwinkle
(Littorina littorea). In addition to these inshore or nearshore invasive species, there are few instances of
invasive offshore species; one of the most successful offshore invasive species is the colonial tunicate,
Didemnum sp., which is not among the most dominant species in estuarine and coastal waters of the
New England states (Pederson et al. 2005).

Impacts on EFH associated with seafloor disturbance from impact pile driving and/or vibratory pile
driving and installation of the foundations (WTG and OCS-DC) and scour protection are expected to be
similar to those produced from seafloor preparation. Impact pile driving and/or vibratory pile driving,
and foundation installation could crush benthic/demersal species, particularly eggs and larvae, but also
less mobile, older life stages that could not vacate the area. Limited impacts on EFH are expected for
pelagic species because they are not expected to be near the seafloor during work activities or subject to
crushing or injury through placement of the piles and foundations.

Impacts on EFH associated with the IAC installation would be expected to result in similar impacts as
those for seafloor preparation, as the cables would be installed in the same area that would have been
disturbed during seafloor preparation. Because of the slow speed of the cable installation equipment
and limited size of the impact area, it would be expected that most mobile benthic/demersal and pelagic
finfish would temporarily leave the area of disturbance; however, eggs, larvae, and other sessile or
slower moving species could be subject to injury or mortality. Additionally, fish eggs and larvae
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(ichthyoplankton), as well as zooplankton, could be entrained during jet plow installation of the IAC and
CFE for targeted-area cable installation. During these activities, seawater would be used to circulate
through hydraulic motors and jets during installation. The water withdrawal volumes are expected to be
approximately 250 to 650 million gallons (946 to 2,460 million liters) for the jet plow and approximately
191 to 516 million gallons (724 to 1,953 million liters) for CFE equipment. Although this seawater would
be released back into the ocean, species could be drawn into the water intake (entrained), and it is
assumed that all entrained eggs, larvae, and zooplankton would be killed. These losses would be
expected to be very low, based on a previous assessment conducted for South Fork Wind, which found
that the total estimated losses of zooplankton and ichthyoplankton from jet plow entrainment were less
than 0.001 percent of the total zooplankton and ichthyoplankton abundance present in the study area
that encompassed a linearly buffered region of 9.3 mi (15 km) around the export cable and 15.5 mi

(25 km) around the wind farm (Inspire 2018). Only early life stages of fishes would be impacted by the
jet plow; later life stages would not be impacted.

For dredging, a trailing suction hopper dredge is proposed and involves the use of a drag arm which is
pulled along the seafloor from the dredge and hopper vessel at the surface. The drag arm fluidizes
sediment at the seafloor which is then hydraulically pumped to the hopper portion of the vessel where
the sediment is able to settle out of suspension. During this operation, there is often a continuous
overflow of water and any sediments remaining in suspension from the hopper at the water surface.
Once the hopper is filled with sediment, disposal is made either hydraulically at the surface or the vessel
transports to a designated disposal site and the sediment is released from the bottom of the hopper
through a hatch in the vessel’s hull, or more carefully position material subsea via means of a downpipe.
If needed, THSD disposal would likely occur via downpipe disposal in the adjacent sand wave field,
within the survey corridor. The survey corridor width varies between 400-m (0.25-mi) and 800-m (0.5-
mi) wide, depending on water depth, so disposal would occur approximately 150 m (0.1 mi) to 350 m
(0.2 mi) from the corridor centerline.

Short-term disturbance activities to prepare the seafloor may potentially impact approximately 3,798.8
ac (1,537.3 ha), primarily categorized as soft bottom 2,189.4 ac (886.0 ha), with some area categorized
as complex 1,586.5 ac (642.0 ha) and heterogeneous complex 22.9 ac (9.3 ha). Construction-related
disturbance, specifically boulder relocation and the installation of foundations and scour protection,
would also result in long-term to permanent impacts to EFH species and habitats by modifying the
structure and composition of pelagic and benthic habitat.

EFH species would be expected to move back into the area after construction; however, in areas of
seafloor disturbance, demersal/benthic habitat recovery and benthic infaunal and epifaunal species
abundances may take up to 1 to 3 years to recover to preimpact levels. (AKRF Inc. et al. 2012; Germano
et al. 1994; Hirsch et al. 1978; Kenny and Rees 1994). Recolonization of sediments by epifaunal and
infaunal species and the return of mobile fish and invertebrate species would allow this area to continue
to serve as foraging habitat. Pelagic species/life stages could be indirectly affected by the short-term
reduction of benthic forage species, but these impacts would be expected to be minor given the
availability of similar habitats in the area. Other species could be attracted to the disruption and prey on
dislodged benthic species or other species injured or flushed during seafloor preparation, IAC
installation, and vessel anchoring activities. The overall impacts of seafloor impacts on finfish and
invertebrates would likely be moderate.
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Sediment deposition and suspension: Seabed disturbance during Project construction would result in
short-term plumes of suspended sediments in the immediate construction area. Research conducted for
the Block Island Wind Farm suggests that observed TSS levels were far lower than levels predicted using
the same modeling methods, dissipating to baseline levels less than 50 ft (15.2 m) from the disturbance.
Both the modeled TSS effects, which are conservatively high, and the observed TSS effects were short-
term and within the range of baseline variability. However, these effects would be short-term (lasting
only a few tide cycles) due to the low mobility of sediments (primarily sand) in the proposed cable lay
down area (Stantec 2020).

Sediment transport modeling for the Project was performed by Woods Hole Group using the PTM in the
Surface-Water Modeling System (see COP Appendix H; Woods Hole Group 2022). Several model
simulations were run to evaluate the concentrations of suspended sediments, spatial extent and
duration of sediment plumes, and the seafloor deposition resulting from IAC and SRWEC burial activities.
The grain size distributions used for modeling were based on grab samples from federal waters collected
during field studies performed for the Project, and USGS sediment core data for NYS waters (USGS 2014).

For the Project IAC, a representative segment of installation by jet plow was simulated and the modeling
results indicate that sediment plumes with TSS concentrations exceeding the ambient conditions by 100
mg/L could extend up to 3,346 ft (1,020 m) from the cable centerline. The model estimated that the
elevated TSS concentrations would be of short duration and expected to return to ambient conditions
within 0.3 hours following the cessation of cable burial activities. The modeling results indicate that
sedimentation from IAC burial is expected to exceed 0.4 in (10 mm) of deposition out to a maximum of
220 ft (67 m), with a total of 7.4 ac (3.0 ha) of seafloor experiencing more than 0.4 in (10 mm) of
sediment deposition during construction. Additionally, the TSS plume is expected to be primarily
contained within the lower portion of the water column, approximately 8.2 ft (2.5 m) above the seafloor.

During installation of the SRWEC-0OCS, modeling results indicate that during jet plowing, sediment
plumes with TSS concentrations exceeding the ambient conditions by 100 mg/L could extend up to 2,969
ft (905 m) from the cable centerline in federal waters. The model estimated that the elevated TSS
concentrations would be of short duration and expected to return to ambient conditions within 0.4
hours following the cessation of cable burial activities. Sedimentation from SRWEC-OCS burial is
predicted to exceed 0.4 in (10 mm) of deposition up to 791 ft (241 m) from the cable centerline. This
thickness of sedimentation is expected to cover approximately 832.3 ac (336.8 ha) in federal waters, and
the TSS plume is expected to be primarily contained within the lower portion of the water column,
approximately 6.6 ft (2.0 m) above the seafloor.

For sand wave leveling associated with SRWEC-OCS construction, modeling results indicate that
sediment plumes with TSS concentrations exceeding ambient conditions by 100 mg/L could extend up to
5,052 ft (1,540 m) from the cable corridor centerline in federal waters (trailing suction hopper dredge
with bulk disposal scenario). The model estimated that the elevated TSS concentrations from sand wave
leveling would be of short duration and expected to return to ambient conditions within up to 0.4 hours
following the cessation of sand wave leveling activities in federal waters. Sedimentation from sand wave
leveling along the SRWEC-OCS is predicted to exceed 0.4 in (10 mm) of deposition up to 1,427 ft (435 m)
from the activity (CFE sand wave leveling scenario). This thickness of sedimentation is expected to cover
approximately 174.2 ac (70.5 ha) in federal waters. Longfin squid spawning generally occurs from May to
July in the nearshore portions of the SRWEC-OCS corridor (Hatfield and Cadrin 2002). Longfin squid lay
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eggs on a wide variety of substrates (MAFMC 2011) and impacts to squid egg mops could occur from
sediment suspension and deposition from sand wave leveling within this time frame. Most marine
species have some degree of tolerance to higher concentrations of suspended sediment because storms,
currents, and other natural processes regularly result in increases in turbidity (MMS 2009). Direct
impacts on benthic/demersal EFH could include mortality, injury, or short-term displacement of the
organisms living on, in, or near the seafloor. Suspended sediment poses a threat to fish as it may
physically clog their gills and limit oxygen intake (Lake and Hinch 1999). Larval states are more vulnerable
than adult life history stages due to more limited mobility, as well as larger gills and higher oxygen
consumption in proportion to body size (Auld and Schubel 1978; Partridge and Michael 2010). Sediment
deposition on eggs or larvae may result in smothering, potentially resulting in mortality (MMS 2007).
Demersal/benthic early life stages in or near the area of disturbance would be most affected, but these
impacts are not expected to result in population-level effects. Pelagic species could also be affected but
are expected to temporarily vacate the area to avoid the disturbance and pelagic habitat quality is
expected to quickly return to pre-disturbance levels. The overall impacts of sediment deposition and
suspension impacts on finfish and invertebrates would likely be minor.

3.10.5.2 Operations and Maintenance

3.10.5.2.1 Onshore Activities and Facilities

Seafloor disturbance: Minimal impacts on EFH would not be expected from O&M of the onshore
transmission cable, as it would be buried beneath the seabed of the ICW, between Bellport Bay and
Narrow Bay. Any non-routine maintenance would occur through the HDD cable duct and would not
impact the environment or organisms within the ICW. The overall impacts of seafloor disturbance on
finfish and invertebrates would likely be minor.

EMF: As discussed for the SRWEC-OCS, a modeling analysis of the magnetic fields and induced electric
fields anticipated to be produced during operation of the onshore transmission cable was performed by
Exponent Engineering, and results are included in the COP Appendix J2 (Exponent Engineering 2020). It
is not expected that finfish, invertebrates, and EFH would be measurably affected by EMF from the
onshore transmission cable and impacts would be minor.

Accidental releases: The OnCS-DC would require various oils, fuels, and lubricants to support its
operation, and SFs gas would also be used for electrical insulating purposes. As described above in the
construction section, accidental discharges, releases, and disposal could indirectly cause habitat
degradation, but risks would be avoided through implementation of the measures described in the SPCC.
The overall impacts of accidental releases on finfish and invertebrates would likely be minor.

3.10.5.2.2 Offshore Activities and Facilities

Accidental releases: Impacts due to accidental release during the O&M phase are expected to be similar
to, but of lesser likelihood than during, construction as there would be fewer Project-related marine
vessels during this phase, and regulatory requirements and preventative measures would still apply.
Unpermitted discharges or releases are considered accidental events, and, in their unlikely occurrence,
these are expected to result in minimal, short-term impacts. Permitted discharges are not expected to
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pose an adverse impact to marine resources as they would quickly disperse, dilute, and biodegrade
(BOEM 2013). Because the effects of authorized discharges would be extremely localized and accidental
discharges are considered to be very unlikely, impacts from discharges and releases during O&M would
be negligible.

Cable maintenance: During O&M, impacts due to cable maintenance would be similar although less
intense and on a more limited scale than that described for the construction phase. Non-routine
maintenance activities could require exposing and reburying portions of the IAC or SRWEC for repair, as
well as maintenance of the cable protection where present. The seafloor overlaying the buried IAC and
SRWEC would be expected to return to pre-maintenance conditions over time and no long-term changes
would be expected due to cable maintenance. The overall impacts of cable maintenance on finfish and
invertebrates would likely be minor.

Light: Artificial lighting during O&M would be associated with vessels, the WTGs, and the OCS-DC for
operational safety and security purposes. As discussed for the construction phase, the response of fish
species to artificial lights is highly variable and depends on several factors such as the species, life stage,
and the intensity of the light. Small organisms are often attracted to lights, which in turn attract larger
predators to feed on the prey aggregations. Other species may avoid artificially illuminated areas.
However, lighting would be limited to the minimum necessary to ensure safety and to comply with
applicable regulations. Because of the limited area that would have artificial lighting relative to the
surrounding areas, and because no underwater lighting is proposed, impacts on EFH would be expected
to be negligible.

Presence of structures: The monopile foundations and associated hard structures that would be
constructed for the SRWF may displace existing benthic habitat for invertebrates and some fish species,
as well as potential EFH species. However, the structures would serve as replacement habitat structure
that would create an artificial reef effect for fish and new habitat for colonizing invertebrates. It has been
shown in recent studies that offshore wind structures can increase the amount of habitat for
invertebrates that colonize hard structure or complex benthic habitats (Hutchison et al. 2020a).
Biological productivity may increase and create diverse invertebrate communities which was seen years
after the construction of the Block Island Wind Farm (Hutchison et al. 2020a). There was a shift in
community structure from aggregations of mussels and barnacles to more dense colonization by corals,
hydroids, anemones, crabs, sea stars, and snails (Causon and Gill 2018). Studies from The Block Island
Wind Farm reported an increase of mussel beds, tunicate, and the indigenous coral. This was followed by
an increase of multiple abundant predators associated with the mussel communities included moon
snails, crabs, and sea stars (Hutchison et al. 2020a). The Block Island Wind Farm is in close proximity to
the SRWF so similar changes would most likely be seen there. These changes can lead to localized
increases in fish abundance and changes in community structure.

In a meta-analysis of studies on windfarm reef effects, McCandless et al. (2014) observed an almost
universal increase in the abundance of epibenthic and demersal fish species. Effects on pelagic fish
species are less clear (Floeter et al. 2017; McCandless et al. 2014). On balance, and due to the relatively
localized spatial extent of the Project, the reef effect of offshore windfarms is likely to produce a neutral
effect on EFH. Any potential beneficial effects could be offset if the colonizable habitats provided by
offshore wind energy structures aggregate predators and prey, increasing predation risk, or provide
steppingstones for non-native species invasions (Gill 2005; Raoux et al. 2017). The net effect of WTGs on
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pelagic EFH is likely to be neutral to adverse depending on species-specific responses, with the
recognition that beneficial effects could be negated should these structures inadvertently promote the
establishment of invasive species. In addition to reef effects, the WTGs are likely to create localized
hydrodynamic effects that could have localized effects on food web productivity and pelagic eggs and
larvae. Hydrodynamic effects on EFH are described further below. Over time, the attractive effects of the
structures and complex habitats formed by the maturing reef effect are also expected to alter food web
dynamics in ways that may be difficult to predict. Colonization of the new hard surface habitat typically
begins with suspension feeders and progresses through intermediate and climax stages (6+ years)
characterized by the codominance of plumose anemones and blue mussels (Degraer et al. 2020;
Kerckhof et al. 2019). Suspension feeders can act as biofilters, transferring pelagic nutrient resources to
the benthic community and decreasing pelagic primary productivity (Slavik et al. 2018). The trophic
resources used by suspension feeders could include pelagic eggs or larvae of EFH species, as well as
ichthyoplankton prey resources. This could result in a local decrease of eggs and larvae but is unlikely to
impact the reproductive success of the affected species as a whole or have more than a localized effect
on prey availability for EFH species

As noted above, the colonization of the WTGs could also attract fish due to the increase in resource
availability and shelter. This aggregation and change in resource availability could lead to shifts in food
web dynamics. While localized effects are possible, ecosystem modeling studies of a European windfarm
showed little difference in key food web indicators before and after construction (Raoux et al. 2017).
Even though the biomass of certain taxa increased in proximity to the wind farm, trophic group structure
was functionally similar between the before and after scenarios. Thus, large-scale food web shifts are
not expected due to the installation of WTGs and conversion of pelagic habitat to hard surface. EFH and
life stages likely to experience adverse to neutral impacts from the long-term alteration of pelagic
habitats by the WTG and OCS foundations include gadid eggs and larvae, flatfish eggs and larvae, pelagic
juvenile and adult fishes, all life stages of various shark species, and squid juveniles and adults. This
habitat shift may not benefit all species that utilized the habitat prior to construction of the wind farm
and may serve to attract biomass as opposed to increase ecosystem productivity. A Fisheries and Benthic
Monitoring Plan (Appendix AA1 in the COP) is proposed that can provide insights on how these
communities develop following the SRWF development, if the Project is approved.

Demersal fish communities are likely to increase once structures associated with the WTGs are in place
and benefit from the increased biological productivity. Longer-term population and habitat effects from
these structures and the associated biological changes are unknown. Maintenance impacts from Project
monitoring vessel traffic, including the potential for increased vessel strikes on fish and other species
would be low. Any sampling that utilizes gear could be potentially hazardous to species vulnerable to the
gear such as trawls, traps, and nets.

Monopile foundations that are affixed to the bottom and their associated scour protection have the
potential to impact the local hydrodynamics. As currents flow by the structures, there would be some
turbulence occurring that can leave wind wakes in the immediate area depending on the conditions.
These wind wake changes can increase the potential mixing of the bottom and surface layers of the
water column with the potential to impact stratification, nutrient circulation, and possible larval
dispersal (van Berkel et al. 2020, Schultze et al. 2020).
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Hydrodynamic disturbance or wind wakes resulting from the broad-scale development of large offshore
wind farms is a topic of emerging concern because of potential indirect effects on local and regional
oceanic responses (e.g., currents, temperature stratification) and related larval transport under typical
seasonal conditions. The placement of monopiles and WTGs in the SRWF has the potential to influence
hydrodynamic conditions at both local and broader regional scales. These effects fall into two categories,
changes in wind field down current of the wind farm, affecting surface currents and wave formation, and
turbulent mixing caused by the presence of the structures in the water column. The extent of these
effects and resulting significance on biological processes are likely to vary considerably between different
oceanographic environments (van Berkel et al. 2020).

A growing body of research has demonstrated that atmospheric effects offshore windfarms, specifically
changes in the near surface wind field, could lead to observable effects on oceanographic conditions at
scales ranging to tens of miles down field from windfarm sites (e.g., Christiansen et al. 2022;
Raghukumar et al. 2022). Changes in the surface wind can in turn influence mixing and circulation
patterns and associated biological processes which may have notable impacts (e.g., Daewel et al. 2022;
Dorrell et al. 2022; Floeter et al. 2022; Raghukumar et al. 2022). Monopile wind wakes have been
observed and modeled at the kilometer scale (Cazenave et al. 2016; Vanhellemont and Ruddick 2014).
Foundations disrupt current flow, creating wind wakes and a turbulent mixing effect extending
downcurrent from the structures. The presence of monopiles in the water column can introduce small-
scale mixing and turbulence that can affect water column stratification under some circumstances
(Carpenter et al. 2016; Floeter et al. 2017; Li et al. 2014; Schultze et al. 2020). This effect is muted in
oceanographic environments that display strong seasonal stratification (Schultze et al. 2020), but the
introduction of nutrients from depth into the surface mixed layer can lead to a local increase in primary
production (Floeter et al. 2017). While impacts to current speed and direction decrease rapidly, there is
evidence of hydrodynamic effects out to a kilometer away from a monopile including localized changes
in circulation and stratification patterns, with potential implications for primary and secondary
productivity and fish distribution (van Berkel et al. 2020).

Hydrodynamic disturbance is an emerging topic of concern because of potential effects on the Mid-
Atlantic Bight cold pool, a seasonal oceanographic feature that influences regional biological
oceanography. Changes in the size and seasonal duration of the cold pool over the past five decades have
been associated with shifts in the fish community composition of the Mid-Atlantic Bight. The cold pool is
a mass of relatively cool water that forms in the spring and is maintained through the summer by
stratification. It supports a diversity of fish and other marine species that are usually farther north but
thrive in the cooler waters it provides (Chen et al. 2018; Lentz 2017). Structures may reduce wind-forced
mixing of surface waters, whereas water flowing around the foundations may increase vertical mixing
(Carpenter et al. 2016). During summer, when water is more stratified, increased mixing could increase
pelagic primary productivity near the structure, increasing the algal food source for zooplankton and
filter feeders. Increased mixing may also result in warmer bottom temperatures, increasing stress on
some shellfish and fish at the southern or inshore extent of the range of suitable temperatures. Changes
in cold pool