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U.S. Department of Defense
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Environmental Enforcement
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Cooperating State Agencies: New Jersey Department of Environmental Protection
New York State Department of State
New Jersey Board of Public Utilities

Contact Person: Lisa Landers
National Environmental Policy Act Coordinator
Office of Renewable Energy Programs, Environment Branch for
Renewable Energy
Bureau of Ocean Energy Management
Office (703) 787-1520
lisa.landers@boem.gov

Area: Area of Renewable Energy Lease Number OCS-A 0498
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 Ocean Wind 1 Offshore
Wind Farm (Project) proposed by Ocean Wind LLC (Ocean Wind), in its Construction and Operations
Plan (COP). The proposed Project described in the COP and this Final EIS would be approximately 1,100
megawatts in scale and sited 15 miles (13 nautical miles) southeast of Atlantic City, New Jersey, within
the area of Renewable Energy Lease Number OCS-A 0498 (Lease Area). The Project would serve
demand for renewable energy in New Jersey. 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’s decision on whether to approve,
approve with modifications, or disapprove the Project’s COP.
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S. Executive Summary

S.1. Introduction

This Final Environmental Impact Statement (EIS) assesses the reasonably foreseeable impacts on
physical, biological, socioeconomic, and cultural resources that could result from the construction and
installation, operations and maintenance (O&M), and conceptual decommissioning of a commercial-scale
offshore wind energy facility and transmission cable to shore known as the Ocean Wind 1 Offshore Wind
Farm (Project). The Bureau of Ocean Energy Management (BOEM) has prepared the Final EIS under the
National Environmental Policy Act (NEPA) (42 U.S. Code [USC] 4321-4370f). This Final EIS will
inform BOEM’s decision on whether to approve, approve with modifications, or disapprove the Project’s
Construction and Operations Plan (COP).

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

S.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 Code of Federal Regulations (CFR) 585.211, Ocean
Wind was awarded commercial Renewable Energy Lease OCS-A 0498 covering an area offshore New
Jersey (Lease Area). Under the terms of the lease, Ocean Wind has the exclusive right to submit a COP
for activities within the Lease Area, and it has submitted a COP to BOEM proposing the construction and
installation, O&M, and conceptual decommissioning of an approximately 1,100-megawatt (MW) offshore
wind energy facility in the Lease Area in accordance with BOEM’s COP regulations under 30 CFR
585.626, et seq. (Figure S-1).

Based on BOEM’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize
renewable energy activities on the Outer Continental Shelf (OCS), and Executive Order 14008; the shared
goals of the federal agencies to deploy 30 GW of offshore wind energy capacity in the United States by
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2030, while protecting biodiversity and promoting ocean co-use’; and in consideration of the goals of the
Applicant, the purpose of BOEM’s action is to determine whether to approve, approve with
modifications, or disapprove Ocean 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) NMFS received a request
for authorization to take marine mammals incidental to construction activities related to the Project,
which NMFS may authorize under the 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 1501.9(e)(1)). The purpose of the NMFS action—which is a direct outcome of Ocean Wind’s
request for authorization to take marine mammals incidental to specified activities associated with the
Project (e.g., pile driving)—is to evaluate Ocean 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. NMFS needs to render a decision regarding the request for authorization due to
NMES’ responsibilities under the MMPA (16 USC 1371(a)(5)(A)) and its implementing regulations.
NMFS intends to adopt the Final EIS if, after independent review and analysis, NMFS determines the
Final EIS to be sufficient to support its separate proposed action and decision to issue the authorization, if
appropriate.

The USACE Philadelphia District anticipates requests for authorization of a permit action to be
undertaken through authority delegated to the District Engineer by 33 CFR 325.8, pursuant to Section 10
of the RHA (33 USC 403) and Section 404 of the CWA (33 USC 1344). In addition, USACE anticipates
that a “Section 408 permission” will be required pursuant to Section 14 of the RHA (33 USC 408) for any
proposed alterations that have the potential to alter, occupy, or use any federally authorized civil works
projects. USACE considers issuance of permits under these three delegated authorities a major federal
action connected to BOEM’s action (40 CFR 1501.9(e)(1)). The need for the Project as provided by the
Applicant in Ocean Wind’s COP and reviewed by USACE for NEPA purposes is to provide a
commercially viable offshore wind energy project within the Lease Area to meet New Jersey’s need for
clean energy. 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 Jersey 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. The USACE Section 408 permission is needed to ensure
that congressionally authorized projects continue to provide their intended benefits to the public. USACE
intends to adopt BOEM’s EIS to support its decision on any permits and permissions requested under
Section 10 of the RHA, Section 404 of the CWA, and Section 14 of the RHA. USACE would adopt the
EIS under 40 CFR 1506.3 if, after its independent review of the document, it concludes that the EIS
satisfies USACE’s comments and recommendations. Based on its participation as a cooperating agency
and its consideration of the final EIS, USACE would issue a Record of Decision (ROD) to formally
document its decision on the Proposed Action.

! 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/.



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.whitehouse.gov%2Fbriefing-room%2Fstatements-releases%2F2021%2F03%2F29%2Ffact-sheet-biden-administration-jumpstarts-offshore-wind-energy-projects-to-create-jobs%2F&data=05%7C01%7Clisa.landers%40boem.gov%7Ccc68c6bb01e04956932908da33625a64%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637878794782665814%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FfFf1qpppsdlMYqHGe97AyIQtK6Is%2Bn4a%2Betr7G15FY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.whitehouse.gov%2Fbriefing-room%2Fstatements-releases%2F2021%2F03%2F29%2Ffact-sheet-biden-administration-jumpstarts-offshore-wind-energy-projects-to-create-jobs%2F&data=05%7C01%7Clisa.landers%40boem.gov%7Ccc68c6bb01e04956932908da33625a64%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637878794782665814%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FfFf1qpppsdlMYqHGe97AyIQtK6Is%2Bn4a%2Betr7G15FY%3D&reserved=0
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S.3. Public Involvement

On March 30, 2021, BOEM issued a Notice of Intent (NOI) to prepare an EIS, initiating a 30-day public
scoping period from March 30 to April 29, 2021 (86 Federal Register 16630). 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 Ocean Wind 1 COP. BOEM held three virtual public scoping
meetings on April 13, April 15, and April 20, 2021, to present information on the Project and NEPA
process, answer questions from meeting attendees, and to solicit public comments. Scoping comments
were received through Regulations.gov on docket number BOEM-2021-0024, via email to a BOEM
representative, and through oral testimony at each of the three public scoping meetings. BOEM received
total of 381 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 commercial fisheries and for-hire recreational fishing; finfish, invertebrates, and
essential fish habitat; marine mammals; birds; air quality and climate change; recreation and tourism;
employment and job creation; scenic and visual resources; purpose and need; alternatives; cumulative
impacts; and mitigation and monitoring. BOEM considered all scoping comments while preparing this
Final EIS.

On June 24, 2022, BOEM issued a Notice of Availability of the Draft EIS, initiating a 45-day public
comment period from June 24 to August 8, 2022 (87 Federal Register 37883). BOEM held three virtual
public hearings on July 14, July 20, and July 26, 2022. On August 5, 2022, the comment period was
extended by 15 days to conclude on August 23, 2022 (87 Federal Register 48038). Public comments were
received through Regulations.gov on docket number BOEM-2022-0021, via email and mail to a BOEM
representative, and through oral testimony at each of the three public hearings. BOEM received a total of
1,389 comment submissions from federal and state agencies, local governments, non-governmental
organizations, and the general public during the comment period. BOEM assessed and considered all the
comments received in preparation of the Final EIS. See Appendix A for additional information on public
involvement.

S.4. Alternatives

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

e No Action Alternative
o Alternative A—Proposed Action

o Alternative B—No Surface Occupancy at Select Locations to Reduce Visual Impacts

o Alternative B-1—No Surface Occupancy at Select Locations to Reduce Visual Impacts (Smaller
Turbine Model)

o Alternative B-2—No Surface Occupancy at Select Locations to Reduce Visual Impacts (Larger
Turbine Model)

e Alternative C—Wind Turbine Layout Modification to Establish a Buffer Between Ocean Wind 1 and
Atlantic Shores South
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o Alternative C-1—No Surface Occupancy to Establish a Buffer with Turbine Relocation
o Alternative C-2—No Surface Occupancy to Establish a Buffer with Turbine Layout Compression

e Alternative D—Sand Ridge and Trough Avoidance

o Alternative E—Submerged Aquatic Vegetation Avoidance

Alternatives considered but dismissed from detailed analysis and the rationale for their dismissal are
described in Section 2.1.7 and Appendix C.

S.4.1 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 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. The current resource condition, trends, and impacts from ongoing activities under the No Action
Alternative serves as the existing baseline against which the direct and indirect impacts of all action
alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future potentially impact-producing
offshore wind and non-offshore wind activities would likely 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 F (Planned Activities
Scenario) without the Proposed Action serves as the baseline for the evaluation of cumulative impacts of
all alternatives.

S.4.2 Alternative A—Proposed Action

The Proposed Action would construct, operate, maintain, and decommission an approximately 1,100-MW
wind energy facility on the OCS offshore New Jersey, approximately 15 miles southeast of Atlantic City,
within the range of design parameters described in Volume | of the Ocean Wind 1 COP (Ocean Wind
2023) and summarized in Table S-1 and Appendix E, Project Design Envelope and Maximum-Case
Scenario, subject to applicable mitigation measures. Refer to Volume | of the Ocean Wind 1 COP (Ocean
Wind 2023) for additional details on Project design.

Table S-1. Summary of Project Design Envelope Parameters

Project Parameter Details

General (Layout and Project Size)

e Upto 98 WTGs

¢ Project anticipated to be in service in late 2024 or early 2025
Foundations

¢ Monopile foundations with transition piece, or one-piece monopile/transition piece, where the
transition piece is incorporated into the monopile

e Foundation piles would be installed using a pile-driving hammer
e Scour protection around all foundations
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Project Parameter Details

Wind Turbine Generators

e Rotor diameter up to 788 feet (240 meters)

e Hub height up to 512 feet (156 meters) above MLLW

e Upper blade tip height up to 906 feet (276 meters) above MLLW
e Lowest blade tip height 70.8 feet (22 meters) above MLLW
Inter-Array Cables

e Target burial depth of 4 to 6 feet (1.2 to 1.8 meters) depending on site conditions, navigation risk,
and third-party requirement (final burial depth dependent on Cable Burial Risk Assessment and
coordination with agencies)

e Cables could be up to 170 kV (alternating current)

¢ Preliminary layout available; however, final layout pending
e Maximum total cable length is 190 miles (approximately 300 kilometers)

e Cable lay, installation, and burial: Activities may involve use of a jetting tool (jet ROV or jet sled),
vertical injection, leveling, mechanical cutting, plowing (with or without jet-assistance), pre-trenching,
controlled-flow excavation

Offshore Export Cables

e Up to three maximum 275 kV alternating current export cables

e Target burial depth of 4 to 6 feet (1.2 to 1.8 meters) depending on site conditions, navigation risk,
and third-party requirements (final burial depth dependent on burial risk assessment and
coordination with agencies)

e Two export cable route corridors, Oyster Creek and BL England

e Maximum total cable length is 143 miles (230 kilometers) for Oyster Creek and 32 miles (51
kilometers) for BL England

e Cable lay, installation, and burial: Activities may involve use of a jetting tool (jet ROV or jet sled),
vertical injection, leveling, mechanical cutting, plowing (with or without jet-assistance), pre-trenching,
backhoe dredger, controlled-flow excavation

Offshore Substations

e Up to three OSS

e Total structure height up to 296 feet (90 meters) above MLLW

e Maximum length and width of topside structure 295 feet (90 meters; with ancillary facilities)

e OSS installed atop a modular support frame and monopile substructure or atop a piled jacket
foundation substructure

¢ Foundation piles to be installed using a pile-driving hammer

e Scour protection installed at foundation locations where required

Landfall for the Offshore Export Cable

e Open cut or trenchless (e.g., HDD, direct pipe, or auger bore) installation at landfall
e Up to six cable ducts for landfall, if installed by trenchless technology

e A reception pit (may be subsea pit, not yet finalized) would be required to be constructed at the exit
end of the bore

e Construction reception pit: excavator barge, land excavator mounted to a barge, sheet piling from
barge used for intertidal cofferdams, swamp excavators

S-6
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Project Parameter Details
Offshore Substations Interconnector Cable
e Maximum 275 kV alternating current cables

e Target burial depth of 4 to 6 feet (1.2 to 1.8 meters) depending on conditions (final burial depth
dependent on burial risk assessment and coordination with agencies)

¢ Potential layout available; however, final layout pending
e Maximum total cable length is 19 miles (approximately 30 kilometers)

e Cable lay, installation, and burial: Activities may involve use of a jetting tool, vertical injection, pre-
trenching, scar plow, trenching (including leveling, mechanical cutting), plowing, controlled-flow
excavation

Onshore Export Cable
e Connect with offshore cables at TIB and carry electricity to the onshore substation

e Would be buried at a target burial depth of 4 feet (1.2 meters) (this represents a target burial depth
rather than a minimum or maximum)

e Could require up to a 50-foot (15-meter) wide construction corridor and up to a 30-foot (9-meter)
wide permanent easement for Oyster Creek and BL England cable corridors excluding landfall
locations and cable splice locations to accommodate space for splice vaults, joint bays, and HDD

¢ Permanent easements are expected to be larger at splice vaults and transition joint bay locations

e Up to eight export cables circuits would be required, with each cable circuit comprising up to three
single cables. The cables would consist of copper or aluminum conductors wrapped with materials
for insulation protection and sealing.

e TJBs, splice vaults/grounding link boxes, and fiber optic system, including manholes
Onshore Substations and Interconnector Cable
e Two onshore substations in proximity to existing substations with associated infrastructure

e Each onshore substation would require a permanent site (for Oyster Creek interconnection point up
to 31.5 acres and for BL England up to 13 acres), including area for the substation equipment and
buildings, energy storage, and stormwater management and landscaping

e During construction, up to an additional 3 acres would be required for temporary workspace

e The main buildings within the substations would be up to 1,017 feet long, 492 feet wide, and 82 feet
tall (310 meters long, 150 meters wide, and 25 meters tall)

e Secondary buildings may be used to house reactive compensation, transformers, filters, a control
room, and a site office. The external electrical equipment may include switchgear, busbars,
transformers, high-voltage reactors, SVC/static synchronous compensator, synchronous
condensers, harmonic filters, and other auxiliary equipment. Lightning protection would include up to
35 lightning masts at Oyster Creek and up to 25 masts at BL England for a total height up to 98 feet
(30 meters).

e Maximum height of overhead lines would be 115 feet (35 meters)

¢ Interconnector cable to existing substation

HDD = horizontal directional drilling; kV = kilovolt; MLLW = mean lower low water; OSS = Offshore Substation;
ROV = remotely operated vehicle; SVC = static VAR compensator; TIB = Transition Joint Bay; WTG = wind turbine
generator

S.4.3 Alternative B—No Surface Occupancy at Select Locations to Reduce Visual
Impacts

Under Alternative B, the construction, O&M, and eventual decommissioning of an 1,100-MW wind
energy facility on the OCS offshore New Jersey would occur within the range of the design parameters
outlined in the COP, subject to applicable mitigation measures. However, no surface occupancy would

S-7
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occur at select wind turbine generator (WTG) positions to reduce the visual impacts of the proposed
Project. 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.

e Alternative B-1: No Surface Occupancy at Select Locations to Reduce Visual Impacts (Smaller
Turbine Model): This alternative would exclude placement of WTGs at up to nine WTG positions
that are nearest to coastal communities (positions FO1 to KO1 and B02 to D02).

e Alternative B-2: No Surface Occupancy at Select Locations to Reduce Visual Impacts (Larger
Turbine Model): This alternative would exclude placement of WTGs at up to 19 WTG positions that
are nearest to coastal communities (positions FO1 to K01, A02 to K02, A03, and C03). Selection of
this alternative would be contingent on the larger turbine with a 240-meter rotor diameter being
commercially available when BOEM issues its ROD as well as its technical and economic feasibility,
and consistency with the purpose and need.

S.44 Alternative C—Wind Turbine Layout Modification to Establish a Buffer
Between Ocean Wind 1 and Atlantic Shores South

Under Alternative C, the construction, O&M, and eventual decommissioning of an 1,100-MW wind
energy facility on the OCS offshore New Jersey would occur within the range of the design parameters
outlined in the Ocean Wind 1 COP, subject to applicable mitigation measures. However, modifications
would be made to the wind turbine array layout to create a 0.81-nautical-mile (nm) to 1.08-nm buffer
between WTGs in the lease area of OCS-A 0498 (Ocean Wind 1 Lease Area) and WTGs in the lease area
of OCS-A 0499 (Atlantic Shores South Lease Area) to reduce impacts on existing ocean uses, such as
commercial and recreational fishing and marine (surface and aerial) navigation. 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.

e Alternative C-1: No Surface Occupancy to Establish a Buffer with Turbine Relocation: No surface
occupancy along the northeastern boundary of the Ocean Wind 1 Lease Area (A02 to A09) through
the exclusion of eight WTG positions, relocation of up to eight WTG positions to the northern portion
of the Ocean Wind 1 Lease Area, or some combination of exclusion and relocation of WTG positions,
to allow for a 0.81-nm to 1.08-nm buffer between WTGs in the Ocean Wind 1 Lease Area and WTGs
in the Atlantic Shores South Lease Area.

e Alternative C-2: No Surface Occupancy to Establish a Buffer with Turbine Layout Compression: No
surface occupancy along the northeastern boundary of the Ocean Wind 1 Lease Area to allow for an
0.81-nm to 1.08-nm buffer between WTGs in the Ocean Wind 1 Lease Area and WTGs in the
Atlantic Shores South Lease Area. However, under Alternative C-2, the wind turbine array layout
would be compressed to allow for a full build of up to 98 WTGs. Ocean Wind 1’s turbine array row
spacing would be reduced from 1 nm between rows to no less than 0.92 nm between rows.

S.4.5 Alternative D—Sand Ridge and Trough Avoidance

Under Alternative D, the construction, O&M, and eventual decommissioning of an 1,100-MW wind
energy facility on the OCS offshore New Jersey would occur within the range of the design parameters
outlined in the Ocean Wind 1 COP, subject to applicable mitigation measures. However, modifications
would be made to the wind turbine array layout to minimize impacts on sand ridge and trough features in
the northeastern corner of the Lease Area. This alternative would result in the exclusion of up to 15 WTG
positions in the sand ridge and trough area that include A07 to EO7, A08 to E08, and AQ9 to E09.
Selection of this alternative with the exclusion of more than nine WTGs would be contingent on the larger
turbine with a 240-meter rotor diameter being commercially available when BOEM issues its ROD as
well as its technical and economic feasibility, and consistency with the purpose and need.
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S.4.6 Alternative E—Submerged Aquatic Vegetation Avoidance

Under Alternative E, the construction, operation, maintenance, and eventual decommissioning of an
1,100-MW wind energy facility on the OCS offshore New Jersey would occur within the range of the
design parameters outlined in the Ocean Wind 1 COP, subject to applicable mitigation measures.
However, the Oyster Creek export cable route traversing Island Beach State Park would be limited to the
export cable route option developed to minimize impacts on submerged aquatic vegetation in Barnegat
Bay. The alternative may be combined with any or all other alternatives or sub-alternatives, subject to the
combination meeting the purpose and need. The submerged aquatic vegetation avoidance export cable
route option would make landfall within an auxiliary parking lot of Swimming Area 2 in Island Beach
State Park, continue north within parking lots, then northwest under Shore Road before entering Barnegat
Bay. Upon entering Barnegat Bay, the export cable route would continue within a previously dredged
channel and then reconnect to the Oyster Creek export cable route in Barnegat Bay.

S.5. Environmental Impacts

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

BOEM analyzes the impacts of past and ongoing activities in the absence of the Project as the No Action
Alternative. The No Action Alternative serves as the existing baseline against which all action
alternatives are evaluated. BOEM also separately analyzes cumulative impacts of the No Action
Alternative, which considers all other ongoing and reasonably foreseeable future activities described in
Appendix F, 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 S-2 summarizes the impacts of each alternative and the cumulative impacts of each
alternative; refer to the Chapter 3 resource sections for additional analysis supporting these impact
determinations. Under the No Action Alternative, the environmental and socioeconomic impacts and
benefits of the action alternatives would not occur.

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

Appendix L, Other Impacts, describes potential unavoidable adverse impacts. Most potential unavoidable
adverse impacts associated with the Proposed Action would occur during the construction phase, and
would be temporary. Appendix L also describes irreversible and irretrievable commitment of resources by
resource area. The most notable such commitments could include effects on habitat or individual
members of protected species, as well as potential loss of use of commercial fishing areas.
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Table S-2 Summary and Comparison of Impacts Among Alternatives with No Mitigation Measures
) i Alternative E
(B-1/B-2)* (C-1/C-2)t Sand Ridge and Aquatic
No Action Alternative A Reduce Visual Buffer Between Trough Vegetation
Resource Alternative Proposed Action Impacts Lease Areas Avoidance Avoidance
3.4 Air Quality
Alternative Impacts | Moderate Minor to Minor to Minor to Minor to Minor to
moderate; minor moderate; minor moderate; minor moderate; minor moderate; minor
beneficial beneficial beneficial beneficial beneficial
Cumulative Moderate; minor Moderate; Moderate; Moderate; Moderate; Moderate;
Impacts to moderate moderate moderate moderate moderate moderate
beneficial beneficial beneficial beneficial beneficial beneficial
3.5 Bats

Alternative Impacts

Cumulative
Impacts

3.6 Benthic Resources

Alternative Impacts

Cumulative
Impacts

Moderate;
moderate
beneficial

Moderate;
moderate
beneficial

Moderate;
moderate
beneficial

Moderate;
moderate
beneficial

Alternative Impacts | Negligible to Negligible to
moderate moderate;
moderate
beneficial
Cumulative Moderate; Moderate; Moderate; Moderate; Moderate; Moderate;
Impacts moderate moderate moderate moderate moderate moderate
beneficial beneficial beneficial beneficial beneficial beneficial
3.7 Birds

Moderate;
moderate
beneficial

Moderate;
moderate
beneficial
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Alternative B

Alternative C

Alternative E

| | Alternative D Submerged
(B-1/B-2) (C-1/C-2) Sand Ridge and Aquatic
No Action Alternative A Reduce Visual Buffer Between Trough Vegetation
Resource Alternative Proposed Action Impacts Lease Areas Avoidance Avoidance
3.8 Coastal Habitats
Alternative Impacts | Moderate Moderate Moderate Moderate Moderate Moderate
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate
Impacts

3.9 Commercial Fisheries and For-Hire

Recreational Fishing

Alternative Impacts

Minor to major on
commercial
fisheries and
minor to
moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

Minor to major on
commercial
fisheries and
minor to
moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

Minor to major on
commercial
fisheries and
minor to
moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

Minor to major on
commercial
fisheries and
minor to
moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

Minor to major on
commercial
fisheries and
minor to
moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

Minor to major on
commercial
fisheries and
minor to
moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate moderate moderate moderate moderate moderate
beneficial beneficial beneficial beneficial beneficial beneficial
Cumulative Minor to major on | Minor to major on | Minor to major on | Minor to major on | Minor to major on | Minor to major on
Impacts commercial commercial commercial commercial commercial commercial
fisheries and fisheries and fisheries and fisheries and fisheries and fisheries and
minor to minor to minor to minor to minor to minor to

moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate on for-
hire recreational
fishing depending
on the fishery or
fishing operation;
minor to

moderate moderate moderate moderate moderate moderate
beneficial beneficial beneficial beneficial beneficial beneficial
3.10 Cultural Resources
Alternative Impacts | Moderate Moderate Moderate Moderate Moderate Moderate
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Alternative E

(B-1/B-2)* (C-1/C-2)t Sand Ridge and Aquatic
No Action Alternative A Reduce Visual Buffer Between Trough Vegetation
Resource Alternative Proposed Action Impacts Lease Areas Avoidance Avoidance
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate
Impacts

3.11 Demographics, Employment, and Economics

Alternative Impacts

Cumulative
Impacts
3.12 Environmental Justice
Alternative Impacts | Minor to Moderate Moderate Moderate Moderate Moderate
moderate; minor
beneficial
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate
Impacts
3.13 Finfish, Invertebrates, and Essential Fish Habitat
Alternative Impacts | Moderate Negligible to Negligible to Negligible to Negligible to Negligible to
moderate moderate moderate moderate moderate
Cumulative Moderate Negligible to Negligible to Negligible to Negligible to Negligible to
Impacts moderate moderate moderate moderate moderate

3.14 Land Use and Coastal Infrastructure

Alternative Impacts

Negligible; minor

beneficial
Cumulative Minor; minor
Impacts beneficial

3.15 Marine Mammals

Alternative Impacts

Odontocetes and
pinnipeds: minor
to moderate

Odontocetes and
pinnipeds: minor;
minor beneficial

Odontocetes and
pinnipeds: minor;
minor beneficial

Odontocetes and
pinnipeds: minor;
minor beneficial

Odontocetes and
pinnipeds: minor;
minor beneficial

Odontocetes and
pinnipeds: minor;
minor beneficial

Other Mysticetes:

minor to
moderate

Other Mysticetes:
moderate

Other Mysticetes:

moderate

Other Mysticetes:

moderate

Other Mysticetes:
moderate

Other Mysticetes:
moderate
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) ) Alternative E
(B-1/B-2)" (C-1/C-2)* Sand Ridge and Aquatic
No Action Alternative A Reduce Visual Buffer Between Trough Vegetation
Resource Alternative Proposed Action Impacts Lease Areas Avoidance Avoidance
NARW: moderate | NARW: moderate | NARW: moderate | NARW: moderate | NARW: moderate | NARW: moderate
to major? to major? to major? to major? to major? to major?
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate
Impacts NARW: moderate | NARW: moderate | NARW: moderate | NARW: moderate | NARW: moderate | NARW: moderate
to major? to major? to major? to major? to major? to major?
3.16 Navigation and Vessel Traffic
Alternative Impacts | Moderate Moderate Moderate Moderate Moderate Moderate
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate
Impacts
3.17 Other Uses
Alternative Impacts | Marine Mineral Marine Mineral Marine Mineral Marine Mineral Marine Mineral Marine Mineral
Extraction: Extraction: Extraction: Extraction: Extraction: Extraction:
negligible negligible negligible negligible negligible negligible
Military and Military and Military and Military and Military and Military and
National Security | National Security: | National Security: | National Security: | National Security: | National Security
Uses: negligible minor for most but | minor for most but | minor for most but | minor for most but | Uses: minor, but
moderate for moderate for moderate for moderate for moderate for
search and search and search and search and search and
rescue activities rescue activities rescue activities rescue activities rescue activities

Aviation and Air
Traffic: negligible

Cables and Cables and Cables and Cables and Cables and Cables and
Pipelines: Pipelines: Pipelines: Pipelines: Pipelines: Pipelines:
negligible negligible negligible negligible negligible negligible
Radar Systems:

negligible

Scientific Scientific Scientific Scientific Scientific Scientific
Research and Research and Research and Research and Research and Research and
Surveys: Surveys: major Surveys: major Surveys: major Surveys: major Surveys: major
moderate
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Resource

Cumulative
Impacts

No Action
Alternative

Military and
National Security:
minor for most but
moderate for
search and
rescue activities

Radar Systems:
moderate

Alternative A

Military and
National Security
Uses: negligible
to minor for most
but moderate for
search and
rescue activities

Radar Systems:
moderate

Proposed Action

Alternative B
(B-1/B-2)*
Reduce Visual
Impacts

Military and
National Security
Uses: negligible
to minor for most
but moderate for
search and
rescue activities

Radar Systems:
moderate

Alternative C
(C-1/C-2)*
Buffer Between
Lease Areas

Military and
National Security
Uses: minor for
most but
moderate for
search and
rescue activities

Radar Systems:
moderate

Alternative D

Sand Ridge and

Trough
Avoidance

Military and
National Security
Uses: negligible
to minor for most
but moderate for
search and
rescue activities

Radar Systems:
moderate

Alternative E
Submerged
Aquatic
Vegetation
Avoidance

Military and
National Security
Uses: negligible
to minor for most
but moderate for
search and
rescue activities

Radar Systems:
moderate

Scientific
Research and
Surveys: major

Scientific
Research and
Surveys: major

Scientific
Research and
Surveys: major

Scientific
Research and
Surveys: major

Scientific
Research and
Surveys: major

Scientific
Research and
Surveys: major

3.18 Recreation and Tourism

Alternative Impacts | Negligible Moderate; minor Moderate; minor Moderate; minor Moderate; minor Moderate; minor
beneficial beneficial beneficial beneficial beneficial

Cumulative Moderate; minor Moderate; minor Moderate; minor Moderate; minor Moderate; minor Moderate; minor

Impacts beneficial beneficial beneficial beneficial beneficial beneficial
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Resource

No Action
Alternative

Alternative A
Proposed Action

Alternative B
(B-1/B-2)*
Reduce Visual
Impacts

Alternative C
(C-1/C-2)*
Buffer Between
Lease Areas

Alternative D
Sand Ridge and
Trough
Avoidance

Alternative E
Submerged
Aquatic
Vegetation
Avoidance

3.19 Sea Turtles

Alternative Impacts

Cumulative
Impacts

3.20 Scenic and Visual Resources

Alternative Impacts | Minor to Negligible to Negligible to Negligible to Negligible to Negligible to
moderate major major major major major

Cumulative Major Major Major Major Major Major

Impacts

3.21 Water Quality

Alternative Impacts | Moderate Moderate Moderate Moderate Moderate Moderate

Cumulative Moderate Moderate Moderate Moderate Moderate Moderate

Impacts

3.22 Wetlands

Alternative Impacts | Moderate Moderate Moderate Moderate Moderate Moderate

Cumulative Moderate Moderate Moderate Moderate Moderate Moderate

Impacts

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

! Impacts are the same under Alternatives B-1 and B-2 and Alternatives C-1 and C-2 unless otherwise noted in the table.
2 Impacts were assessed as moderate to major for the No Action Alternative and action alternatives for North Atlantic right whale (NARW) because impacts on
individual NARWSs could have severe population-level effects and compromise the viability of the species due to their low population numbers and continued state

of decline.
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NRHP National Register of Historic Places

NSRA Navigation Safety Risk Assessment

NWI National Wetlands Inventory

NYSDOS New York State Department of State

O&M operations and maintenance

Ocean Wind Ocean Wind LLC

OCS Outer Continental Shelf

OCSLA Outer Continental Shelf Lands Act

OPAREA operating area

OREC Offshore Wind Renewable Energy Certificate
Drsted @rsted Wind Power North America, LLC

0SS Offshore Substation(s)

PATON private aid to navigation

PCB polychlorinated biphenyls

PDE Project Design Envelope

PMuo particulate matter smaller than 10 microns in diameter
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1. Introduction

This Final Environmental Impact Statement (EIS) assesses the potential biological, socioeconomic,
physical, and cultural impacts that could result from the construction, operations and maintenance
(O&M), and conceptual decommissioning of the Ocean Wind 1 Offshore Wind Farm (Project) proposed
by Ocean Wind LLC (Ocean Wind),! in its Construction and Operations Plan (COP).? The proposed
Project described in the COP and this Final EIS would be approximately 1,100 megawatts (MW) in scale
and sited 15 miles (13 nautical miles [nm]) southeast of Atlantic City, New Jersey, within the area of
Renewable Energy Lease Number OCS-A 0498 (Lease Area). The Project is designed to serve demand
for renewable energy in New Jersey. This Final EIS will inform the Bureau of Ocean Energy
Management (BOEM) in deciding whether to approve, approve with modifications, or disapprove the
COP (30 Code of Federal Regulations [CFR] 585.628).

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 has followed those limits in preparing this EIS in accordance
with the new regulations. Additionally, this Final EIS was prepared consistent with the U.S. Department
of the Interior’s NEPA regulations (43 CFR 46), longstanding federal judicial and regulatory
interpretations, and Administration priorities and policies including Secretary’s Order No. 3399 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.” The Ocean Wind 1
COP and all of the volumes and appendices supporting the COP are incorporated into the EIS by
reference and are available at: https://www.boem.gov/ocean-wind-1-construction-and-operations-plan.

1.1. Background

In 2009, the U.S. Department of the Interior announced final regulations for the Outer Continental Shelf
(OCS) Renewable Energy Program, which 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 (see Section 1.3). BOEM’s renewable energy program
occurs in four distinct phases: (1) regional planning and analysis, (2) lease issuance, (3) site assessment,
and (4) construction and operations. The history of BOEM’s planning and leasing activities offshore New
Jersey is summarized in Table 1-1.

1 Ocean Wind LLC was previously owned by @rsted Wind Power North America, LLC (75 percent ownership) in
partnership with Public Service Enterprise Group (25 percent ownership). On January 18, 2023, @rsted announced
that it will acquire Public Service Enterprise Group’s 25-percent equity stake, taking full ownership of Ocean Wind
1.

2 The Ocean Wind 1 COP and appendices are available on BOEM’s website: https://www.boem.gov/ocean-wind-1-
construction-and-operations-plan.
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Table 1-1 History of BOEM Planning and Leasing Offshore New Jersey

Year

Milestone

2011

On April 20, 2011, BOEM published a Call for Information and Nominations for Commercial
Leasing for Wind Power on the OCS Offshore New Jersey in the Federal Register. The public
comment period for the Call closed on June 6, 2011. In response, BOEM received 11
commercial indications of interest. After analyzing AIS data and holding discussions with
stakeholders, BOEM removed OCS Blocks Wilmington NJ18- 02 Block 6740 and Block 6790
(A,B,C,D,E, F, G, H, 1, J, K, M, N) and Block 6840 (A) to alleviate navigational safety
concerns resulting from vessel transits out of the New York Harbor.

2012

On February 3, 2012, BOEM published in the Federal Register a Notice of Availability of a
final EA and FONSI for commercial wind lease issuance and site assessment activities on the
Atlantic OCS offshore New Jersey, Delaware, Maryland, and Virginia.

2014

On July 21, 2014, BOEM published a Proposed Sale Notice requesting public comments on
the proposal to auction two leases offshore New Jersey for commercial wind energy
development.

2015

On September 23, 2015, BOEM announced that it published a Final Sale Notice, which stated
a commercial lease sale would be held November 9, 2015, for the WEA offshore New

Jersey. The New Jersey WEA was auctioned as two leases. RES America Developments,
Inc. was the winner of Lease Area OCS-A 0498 and US Wind, Inc. was the winner of lease
OCS-A 0499.

2016

On April 14, 2016, BOEM received an application to assign 100 percent of the commercial
lease OCS-A 0498 to Ocean Wind. BOEM approved the assignment on May 10, 2016.

2017

On February 14, 2017, BOEM received a request to extend the preliminary term? for
commercial lease OCS-A 0498 from March 1, 2017, to March 1, 2018. BOEM approved the
request on March 1, 2017.

2018

On September 15, 2017, Ocean Wind submitted a Site Assessment Plan for commercial wind
lease OCS-A 0498, which was subsequently revised on November 10, 2017, January 25,
2018, and February 23, 2018. BOEM approved the Site Assessment Plan on May 17, 2018.

2019

On August 15, 2019, Ocean Wind submitted its COP for the construction, operations, and
conceptual decommissioning of the Project within a portion of the Lease Area. Updated
versions of the COP were submitted on March 13, 2020, September 24, 2020, March 24,
2021, December 10, 2021, May 27, 2022, October 14, 2022, and April 24, 2023.

2020

On December 8, 2020, Ocean Wind submitted an application to BOEM to assign the portion
of lease OCS-A 0498 that is not covered by the COP to @rsted North America, Inc. BOEM
approved the assignment on March 26, 2021. The lease area assigned to @rsted North
America, Inc. now carries the new lease number OCS-A 0532.

2021

On March 30, 2021, BOEM published a Notice of Intent to Prepare an EIS for Ocean Wind’s
Proposed Wind Energy Facility Offshore New Jersey (86 Federal Register 16630).

2022

On June 24, 2022, BOEM published a Notice of Availability of a Draft EIS initiating a 45-day
public comment period for the Draft EIS (87 Federal Register 37883). On August 3, 2022,
BOEM announced a 15-day extension of the public review and comment period and published
a notice of the extension on August 5, 2022 (87 Federal Register 48038).

2023

On May 26, 2023, BOEM published a Notice of Availability of a Final EIS initiating a minimum
30-day mandatory waiting period, during which BOEM is required to pause before issuing a
ROD.

Source: BOEM 2021a, 2021b

3 Per 30 CFR 585.235(a)(1), each commercial lease will have a preliminary term of 12 months, within which the
lessee must submit a Site Assessment Plan or a combined Site Assessment Plan and COP. The preliminary term
begins on the effective date of the lease.
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AIS = Automatic Identification System; EA = Environmental Assessment; FONSI = Finding of No Significant Impact;
ROD = Record of Decision; WEA = Wind Energy Area

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 Joseph R. 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, RES America Developments, Inc. was
awarded commercial Renewable Energy Lease OCS-A 0498 covering an area offshore New Jersey (the
Lease Area). BOEM subsequently approved 100-percent assignment of the lease to Ocean Wind. Under
the terms of the lease, Ocean Wind has the exclusive right to submit a COP for activities within the Lease
Area, and it has submitted a COP to BOEM proposing the construction and installation, O&M, and
conceptual decommissioning of an offshore wind energy facility in the Lease Area (the Ocean Wind 1
Offshore Wind Farm or the Project) in accordance with BOEM’s COP regulations under 30 CFR
585.626, et seq. Ocean Wind’s goal is to develop a commercial-scale offshore wind energy facility in the
Lease Area with up to 98 wind turbine generators (WTG), inter-array cables, up to three Offshore
Substations (OSS), two onshore substations, and two transmission cable routes making landfall in Ocean
County, New Jersey and Cape May County, New Jersey (Figure 1-1).

The Project would contribute to New Jersey’s goal of 11 gigawatts (GW) of offshore wind energy
generation by 2040 as outlined in New Jersey Governor’s Executive Order No. 307, issued on September
22, 2022. Furthermore, Ocean Wind’s stated goal is to construct and operate a commercial-scale offshore
wind energy facility in the Lease Area intended to fulfill the New Jersey Board of Public Utilities’ (BPU)
September 20, 2018, solicitation for 1,100 MW of offshore wind capacity. The 1,100-MW solicitation
and a corresponding Offshore Wind Renewable Energy Certificate (OREC) allowance of 4,851,489 MW-
hours per year were awarded to Ocean Wind via BPU on June 21, 2019 (BPU Docket No. Q018121289
In the Matter of the Board of Public Utilities Offshore Wind Solicitation for 1,100 MW — Evaluation of
the Offshore Wind Applications®).

The BPU Order identifies 1,100 MW of offshore wind as the required capacity of the Project and requires
as a Term and Condition of the award that the Project be funded through OREC as defined by the New
Jersey Offshore Wind Economic Development Act of 2010. For each MW-hour delivered to the
transmission grid, the Project will be credited and subsequently compensated for one OREC. Ocean
Wind’s annual OREC allowance is 4,851,489 MW-hours per year per the 2019 award by BPU. According
to the BPU Order, any unmet OREC allowances in a given year may be carried forward to the next year
and the total allowance cannot be reduced or increased without mutual consent by BPU and Ocean Wind.
Ocean Wind’s stated goal is to routinely meet the OREC allowance in order to obtain the maximum
possible annual payment from BPU for the Project’s operations.

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 GW of offshore wind energy capacity in the United States by 2030, while

4 BPU’s June 21, 2019, Order, Docket No. Q018121289 is available at: https://www.njcleanenergy.com/files/file/6-
21-19-8D.PDF.
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protecting biodiversity and promoting ocean co-use®; and in consideration of Ocean Wind’s goals, the
purpose of BOEM’s action is to determine whether to approve, approve with modifications, or disapprove
Ocean 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).

5 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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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’ 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 1501.9(e)(1)). The purpose of the
NMFS action—which is a direct outcome of Ocean Wind’s request for authorization to take marine
mammals incidental to specified activities associated with the Project (e.g., pile driving)—is to evaluate
Ocean 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. NMFS needs to
render a decision regarding the request for authorization due to NMFS’ responsibilities under the MMPA
(16 USC 1371(a)(5)(A)) and its implementing regulations. 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.

The U.S. Army Corps of Engineers (USACE) Philadelphia District anticipates requests for authorization
of a permit action to be undertaken through authority delegated to the District Engineer by 33 CFR 325.8,
pursuant to Section 10 of the Rivers and Harbors Act of 1899 (RHA) (33 USC 403) and Section 404 of
the Clean Water Act (CWA) (33 USC 1344). In addition, USACE anticipates that a “Section 408
permission” will be required pursuant to Section 14 of the RHA (33 USC 408) for any proposed
alterations that have the potential to alter, occupy, or use any federally authorized civil works projects.
USACE considers issuance of permits under these three delegated authorities a major federal action
connected to BOEM’s action (40 CFR 1501.9(e)(1)). The need for the Project as provided by the
Applicant in Ocean Wind’s COP and reviewed by USACE for NEPA purposes is to provide a
commercially viable offshore wind energy project within the Lease Area to meet New Jersey’s need for
clean energy. 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 Jersey 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. The USACE Section 408 permission is needed to ensure
that congressionally authorized projects continue to provide their intended benefits to the public. USACE
intends to adopt BOEM’s EIS to support its decision on any permits and permissions requested under
Section 10 of the RHA, Section 404 of the CWA, and Section 14 of the RHA. USACE would adopt the
EIS under 40 CFR 1506.3 if, after its independent review of the document, it concludes that the EIS
satisfies USACE’s comments and recommendations. Based on its participation as a cooperating agency
and its consideration of the final EIS, USACE would issue a Record of Decision (ROD) to formally
document its decision on the Proposed Action.

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.

® Public Law No. 109-58, § 119 Stat. 594 (2005)
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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, 2009.” These regulations prescribe BOEM’s
responsibility for determining whether to approve, approve with modifications, or disapprove Ocean
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 carried out in a manner that provides for —

(A) safety;
(B) protection of the environment;
(© 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;
M prevention of interference with reasonable uses (as determined by the Secretary) of the exclusive
economic zone, the high seas, and the territorial seas;
() consideration of—
()  the location of, and any schedule relating to, a lease, easement, or right-of-way for an area
of the outer Continental Shelf; and
(if)  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.”

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 tg determine the appropriate balance between two or more goals that conflict or are otherwise
in tension.”

Section 2 of commercial Renewable Energy Lease OCS-A 0498 provides the lessee with an exclusive
right to submit a COP to BOEM for approval. Section 3 provides that BOEM will decide whether to
approve a COP in accordance with applicable regulations in 30 CFR 585, noting that BOEM retains the
right to disapprove a COP based on its determination that the proposed activities would have
unacceptable environmental consequences, would conflict with one or more of the requirements set forth
in 43 USC 1337(p)(4), or for other reasons provided by BOEM under 30 CFR 585.613(e)(2) or
585.628(f). Section 3 of the lease also provides that BOEM reserves the right to approve a COP with
modifications, as well as the right to authorize other uses within the leased area that will not unreasonably
interfere with activities described in Addendum A, Description of Leased Area and Lease Activities.

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

" Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Federal Register
19638-19871 (April 29, 2009)
8 M-Opinion 37067 at page 5, http://doi.gov/sites/doi.gov/files/m-37067.pdf.
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initially submitted in August 2019 and later updated with new information on March 13, 2020, September
24, 2020, March 24, 2021, December 10, 2021, May 27, 2022, and October 14, 2022. 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. Appendix A
outlines the federal, state, regional, and local permits and authorizations that are required for the Project
and the status of each permit and authorization. Appendix A also provides a description of BOEM’s
consultation efforts during development of the Final EIS.

1.4. Relevant Existing NEPA and Consulting Documents

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

e Final Programmatic Environmental Impact Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer Continental Shelf, OCS EIS/EA MMS 2007-
046 (MMS 2007)—This Programmatic EIS was developed by the Minerals Management Service to
support establishment of a program that provides for efficient and orderly development of alternative
energy projects on the federal OCS, as well as the alternate use of offshore facilities for other energy-
and marine-related activities. The four alternatives considered in the Final Programmatic EIS are: (1)
the proposed action (i.e., the establishment of the Alternative Energy and Alternate Use Program on
the OCS through rulemaking); (2) a case-by-case alternative (i.e., the Minerals Management Service
would consider individual project proposals for alternative energy or alternate use on a case-by-case
basis but would not issue formal regulations); (3) a no action alternative (i.e., the Minerals
Management Service would not approve leases, easements, or rights-of-way for any alternative
energy facility on the federal OCS or alternate use of existing offshore facilities); and (4) a preferred
alternative (i.e., a combination of the proposed action and the case-by-case alternative). The
document examined the potential environmental consequences of each of these alternatives and was
used to establish initial measures to mitigate environmental consequences.

e Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental
Shelf Offshore New Jersey, Delaware, Maryland, and Virginia Final Environmental Assessment,
OCS EIS/EA BOEM 2012-003 (BOEM 2012)—BOEM prepared this Environmental Assessment to
consider the environmental impacts of issuing renewable energy leases and authorizing site
characterization activities needed to develop specific project proposals on those leases in identified
Wind Energy Areas (WEA) on the OCS offshore New Jersey, Delaware, Maryland, and Virginia.
BOEM used this Environmental Assessment to inform decisions to issue leases in the refined WEAs
and to subsequently approve Site Assessment Plans (SAP) on those leases.

e Ocean Wind 1 Offshore Wind Farm Biological Assessment for the United States Fish and Wildlife
Service (BOEM 2022a)—BOEM prepared this document pursuant to Section 7 of the ESA to
evaluate potential effects of the Proposed Action on ESA-listed species under the jurisdiction of the
U.S. Fish and Wildlife Service (USFWS).

e Ocean Wind 1 Offshore Wind Farm Biological Assessment for National Marine Fisheries Service
(BOEM 2022b)—BOEM prepared this document pursuant to Section 7 of the ESA to evaluate
potential effects of the Proposed Action on ESA-listed species under the jurisdiction of NMFS.

e Ocean Wind 1 Offshore Wind Farm Essential Fish Habitat Assessment for National Marine Fisheries
Service (BOEM 2022¢)—BOEM prepared this document pursuant to the Magnuson-Stevens Fishery
Conservation and Management Act (MSA) to evaluate the potential effects of the Proposed Action on
essential fish habitat (EFH) and EFH species under the jurisdiction of NMFS.
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o Vineyard Wind 1 Offshore Wind Energy Project Final Environmental Impact Statement (BOEM
2021c)—BOEM prepared this document for the Vineyard Wind Offshore Wind Energy Project COP
submitted by Vineyard Wind LLC. The Final EIS analyzes the potential environmental impacts of the
COP (the proposed action) and alternatives to the proposed action.

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

Additional environmental studies conducted to support planning for offshore wind energy development
are available on BOEM’s website: https://www.boem.gov/renewable-energy-research-completed-studies.

1.5. Methodology for Assessing the Project Design Envelope

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

This Final EIS assesses the impacts of the PDE that is described in the Ocean Wind COP and presented in
Appendix E by using the “maximum-case scenario” process. The maximum-case scenario is composed of
each design parameter or combination of parameters that would result in the greatest impact for each
physical, biological, and socioeconomic resource. This Final EIS evaluates potential impacts of the
Proposed Action and each action alternative using the maximum-case scenario to assess the design
parameters or combination of parameters for each environmental resource.® This Final EIS considers the
interrelationship between aspects of the PDE rather than simply viewing each design parameter
independently. Certain resources may have multiple maximum-case scenarios, and the most impactful
design parameters may not be the same for all resources. Appendix 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. Through consultation with its own engineers and outside industry experts, BOEM
verified that the maximum-case scenario analyzed in the Final EIS could reasonably occur.

1.6. Methodology for Assessing Impacts

This Final EIS 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 areas include (1) other offshore wind energy development activities; (2) undersea
transmission lines, gas pipelines, and other submarine cables (e.g., telecommunications); (3) tidal energy
projects; (4) marine minerals use and ocean-dredged material disposal; (5) military use; (6) marine
transportation (commercial, recreational, and research-related); (7) fisheries use, management, and
monitoring surveys; (8) global climate change; (9) oil and gas activities; and (10) onshore development
activities. Appendix F (Planned Activities Scenario) describes the actions that BOEM has identified as
potentially contributing to the existing baseline, and the actions potentially contributing to cumulative
impacts when combined with impacts from the alternatives over the specified spatial and temporal scales.
The geographic analysis area was determined for each resource analyzed in this Final EIS. A description
of how the spatial boundaries were determined and a corresponding figure are provided at the beginning
of each resource section in Chapter 3.

® BOEM’s draft guidance on the use of design envelopes in a COP is available at:
https://www.boem.gov/sites/default/files/renewable-energy-program/Draft-Design-Envelope-Guidance.pdf.
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1.6.1 Past and Ongoing Activities and Trends (Existing Baseline)

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 geographic analysis area, 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 represents the existing baseline condition for impact analysis. Other factors currently affecting
the resource, including climate change, are also acknowledged for that resource and are included in the
impact-level conclusion.

1.6.2 Planned Activities

It is reasonable to predict that future activities may occur over time and that, cumulatively, those activities
would affect 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. The existing baseline condition as influenced by future planned activities evaluated in
Appendix F (Planned Activities Scenario) and the Proposed Action represent the sum of the cumulative
impacts expected if the Project is approved. The impacts of future planned offshore wind projects are
predicted using information from and assumptions based on COPs submitted to BOEM that are currently
undergoing independent review.
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2. Alternatives

This chapter (1) describes the alternatives carried forward for detailed analysis in this Final EIS, including
the Proposed Action, No Action, and other action alternatives; (2) describes the non-routine activities and
low-probability events that could occur during construction, O&M, and decommissioning of the proposed
Project; and (3) presents a summary and comparison of impacts among alternatives and resource affected.

Identification of Preferred Alternative: The CEQ NEPA regulations require the identification of a
preferred alternative in the Final EIS. BOEM has identified Alternative A in combination with Alternative
E as the Preferred Alternative. Alternative E narrows the export cable route options in the PDE and
cannot be implemented independently. The Preferred Alternative is depicted on Figure 2-2, Figure 2-3,
Figure 2-6, and Figure 2-12. The Preferred Alternative is identified to let the public know which
alternative BOEM, as the lead agency, is leaning toward before an alternative is selected for action when
a ROD is issued. No final agency action is being taken by the identification of the Preferred Alternative
and BOEM is not obligated to select the Preferred Alternative.

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”), presented in Appendix C, Additional Analysis for
Alternatives Dismissed. Alternatives that met the screening criteria (i.e., were found to be infeasible or did
not meet the purpose and need) were dismissed from detailed analysis in this Final EIS. Alternatives
considered but dismissed from detailed analysis and the rationale for their dismissal are described in
Section 2.1.7 and Appendix C. The alternatives carried forward for detailed analysis in this Final EIS are
summarized in Table 2-1 below and described in detail in Sections 2.1.1 through 2.1.6. The alternatives
listed in Table 2-1 are not mutually exclusive. BOEM may “mix and match” multiple listed Final EIS
alternatives to result in a preferred alternative that will be identified in the 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 and use 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 and onshore 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’ 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
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PDE and alternatives considered but dismissed, represents a reasonable range of alternatives for this

analysis.

BOEM decided to use the NEPA substitution process for National Historic Preservation Act (NHPA)
Section 106 purposes, pursuant to 36 CFR 800.8(c), during its review of the 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 Alternatives Considered for Analysis
Alternative Description
No Action Under the No Action Alternative, BOEM would not approve the COP; the Project
Alternative 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.
The current resource condition, trends, and effects from ongoing activities under the
No Action Alternative serve as the baseline against which all action alternatives are
evaluated.

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

Alternative A:
Proposed Action

(Preferred
Alternative)

Under Alternative A, the construction, O&M, and conceptual decommissioning of an
1,100-MW wind energy facility consisting of up to 98 WTGs, up to three alternating-
current OSS, inter-array cables linking the individual WTGs to the OSS, and
substation interconnector cables linking the substations to each other would be
developed in the Lease Area, approximately 13 nm southeast of Atlantic City, New
Jersey. Up to three offshore export cables (installed within two export cable route
corridors) that connect to onshore export cable systems and two onshore substations
with connections to the existing electrical grid in New Jersey at BL England and
Oyster Creek would also be developed. The BL England export cable route corridor
would landfall in Ocean City, New Jersey, and the Oyster Creek export cable route
corridor would landfall in Lacey Township, New Jersey. Development of the wind
energy facility would occur within the range of design parameters outlined in the COP
(Ocean Wind 2023), subject to applicable mitigation measures.

Alternative B:

No Surface
Occupancy at
Select Locations
to Reduce
Visual Impacts

Under Alternative B, the construction, O&M, and eventual decommissioning of an
1,100-MW wind energy facility on the OCS offshore New Jersey would occur within
the range of the design parameters outlined in the COP, subject to applicable
mitigation measures. However, no surface occupancy would occur at select WTG
positions to reduce the visual impacts of the proposed Project. 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.

1 Under the No Action Alternative, impacts on marine mammals incidental to construction activities would not
occur. Therefore, NMFS would not issue the requested authorization under the MMPA to the Applicant.
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Alternative

Description

Alternative B-1: No Surface Occupancy at Select Locations to Reduce Visual
Impacts (Smaller Turbine Model): This alternative would exclude placement of
WTGs at up to nine? WTG positions that are nearest to coastal communities
(positions FO1 to KO1 and B02 to D02). The final number of WTG positions
excluded in the Final EIS may be fewer than nine to ensure consistency with an
1,100-MW nameplate capacity and annual OREC allowance to fulfill Ocean
Wind’s contractual obligations with BPU.

Alternative B-2: No Surface Occupancy at Select Locations to Reduce Visual
Impacts (Larger Turbine Model): This alternative would exclude placement of
WTGs at up to 19 WTG positions that are nearest to coastal communities
(positions FO1 to K01, A02 to K02, A03, and C03). Selection of this alternative
would be contingent on the larger turbine with a 240-meter rotor diameter being
commercially available when BOEM issues its ROD as well as technical and
economic feasibility and consistency with the purpose and need. The final
number of WTG positions excluded in the Final EIS may be fewer than 19 to
ensure consistency with an 1,100-MW nameplate capacity and annual OREC
allowance to fulfill Ocean Wind'’s contractual obligations with BPU.

2 The PDE parameters for WTGs outlined in the COP include a rotor diameter up to 240 meters. Current and near-
term commercially available WTGs likely used for this Project range from a 12.4-MW WTG (smaller turbine
model) to a 14.7-MW WTG (larger turbine model). Calculations using these turbine nameplate capacities and the
Project nameplate capacity (1,100 MW) were used to develop alternatives (i.e., 1,100 MW divided by 12.4 MW
equals 89 WTGs; therefore, a maximum of nine WTGs could be removed). The calculated WTG number represents
the maximum number prior to applying a capacity factor. Capacity factor is the average power output divided by the
maximum power capability for a given time period. Capacity factor plays a role in estimating the expected annual
energy production, and for the Project would most likely vary between 45 percent and 63 percent. Ocean Wind has
selected the GE Haliade-X 12-MW WTG; however, the environmental review analyzes the PDE as it is presented in

the COP.
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Shores South

Alternative Description
Alternative C: Under Alternative C, the construction, O&M, and eventual decommissioning of an
Wind Turbine 1,100-MW wind energy facility on the OCS offshore New Jersey would occur within
Layout the range of the design parameters outlined in the Ocean Wind 1 COP, subject to
Modification to applicable mitigation measures. However, modifications would be made to the wind
Establish a turbine array layout to create a 0.81-nm to 1.08-nm buffer® between WTGs in the
Buffer Between | lease area of OCS-A 0498 (Ocean Wind 1 Lease Area) and WTGs in the lease area
Ocean Wind 1 of OCS-A 0499 (Atlantic Shores South Lease Area) to reduce impacts on existing
and Atlantic ocean uses, such as commercial and recreational fishing and marine (surface and

aerial) navigation. 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.

e Alternative C-1: No Surface Occupancy to Establish a Buffer with Turbine
Relocation: No surface occupancy along the northeastern boundary of the Ocean
Wind 1 Lease Area (A02 to A09) through the exclusion of eight WTG positions,
relocation of up to eight WTG positions to the northern portion of the Ocean Wind
1 Lease Area, or some combination of exclusion and relocation of WTG
positions, to allow for a 0.81-nm to 1.08-nm buffer between WTGs in the Ocean
Wind 1 Lease Area and WTGs in the Atlantic Shores South Lease Area.

e Alternative C-2: No Surface Occupancy to Establish a Buffer with Turbine
Layout Compression: No surface occupancy along the northeastern boundary of
the Ocean Wind 1 Lease Area to allow for a 0.81-nm to 1.088-nm buffer between
WTGs in the Ocean Wind 1 Lease Area and WTGs in the Atlantic Shores South
Lease Area. However, under Alternative C-2, the wind turbine array layout would
be compressed to allow for a full build of up to 98 WTGs. Ocean Wind 1’s turbine
array row spacing would be reduced from 1 nm between rows to no less than
0.99 nm between rows.

Alternative D:
Sand Ridge and
Trough
Avoidance

Under Alternative D, the construction, O&M, and eventual decommissioning of an
1,100-MW wind energy facility on the OCS offshore New Jersey would occur within
the range of the design parameters outlined in the Ocean Wind 1 COP, subject to
applicable mitigation measures. However, modifications would be made to the wind
turbine array layout to minimize impacts on sand ridge and trough features in the
northeastern corner of the Lease Area. This alternative would result in the exclusion
of up to 15 WTG positions in the sand ridge and trough area that include A07 to EQ7,
A08 to E08, and AQ09 to E09. The identification of individual WTGs for exclusion,
should the number excluded be fewer than 15, would be coordinated with NMFS.
Selection of this alternative with the exclusion of more than nine WTGs would be
contingent on the larger turbine with a 240-meter rotor diameter being commercially
available when BOEM issues its ROD as well as its technical and economic
feasibility, and consistency with the purpose and need. The final number of WTG
positions considered for exclusion in the Final EIS may be reduced to fewer than nine
to fifteen to ensure consistency with an-1,100 MW nameplate capacity and annual
OREC allowance to fulfill Ocean Wind’s contractual obligations with BPU.

3 Buffer distance would range between 0.81 nm and 1.08 nm; however, distance between individual WTGs may be

greater than 1.08 nm.
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Alternative E: Under Alternative E, the construction, operation, maintenance, and eventual
Submerged decommissioning of an 1,100-MW wind energy facility on the OCS offshore New
Aquatic Jersey would occur within the range of the design parameters outlined in the Ocean
Vegetation Wind 1 COP, subject to applicable mitigation measures. However, the Oyster Creek
Avoidance export cable route traversing Island Beach State Park would be limited to the option
(Preferred developed to minimize impacts on submerged aquatic vegetation in Barnegat Bay.
Alternative) The submerged aquatic vegetation avoidance export cable route option would make

landfall within an auxiliary parking lot of Swimming Area 2 in Island Beach State Park,
continue north within parking lots, then northwest under Shore Road before entering
Barnegat Bay. Upon entering Barnegat Bay, the export cable route would continue
within a previously dredged channel and then reconnect to the Oyster Creek export
cable route in Barnegat Bay. This alternative would narrow the design envelope so
that the Applicant could only select the northernmost export cable route; the
northernmost export cable route would not function independently but is intended to
be combined with another alternative or sub-alternative, subject to the combination
meeting the purpose and need.

211 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. The current
resource condition and effects from ongoing activities under the No Action Alternative serve as the
existing baseline against which all direct and indirect impacts from alternatives are evaluated.

Over the life of the proposed Project, other reasonably foreseeable future potentially impact-producing
offshore wind and non-offshore wind activities would likely 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 F (Planned Activities
Scenario) without the Proposed Action serves as the future baseline for the evaluation of cumulative
impacts.

21.2 Alternative A—Proposed Action (Preferred Alternative)

The Proposed Action is to construct, operate, maintain, and decommission an approximately 1,100-MW
wind energy facility consisting of up to 98 WTGs, up to three OSS, inter-array cables linking the
individual WTGs to the OSS, and substation interconnector cables linking the substations to each other in
the Lease Area, approximately 13 nm southeast of Atlantic City, New Jersey (Figure 1-1). Up to three
offshore export cables (installed within two export cable route corridors) that connect to onshore export
cable systems and two onshore substations with connections to the existing electrical grid in New Jersey
at BL England and Oyster Creek would also be developed. The BL England export cable route corridor
would landfall in Ocean City, New Jersey, and the Oyster Creek export cable route corridor would
landfall in Lacey Township, New Jersey. Development of the wind energy facility would occur within the
range of design parameters described in Volume I of the Ocean Wind 1 COP (Ocean Wind 2023) and
summarized in Appendix E, Project Design Envelope and Maximum-Case Scenario. The expected annual
energy production of the Proposed Action is 4,851,489 MW-hours per year or 100 percent of Ocean

4 Under the No Action Alternative, impacts on marine mammals incidental to construction activities would not
occur. Therefore, NMFS would not issue the requested authorization under the MMPA to the Applicant.
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Wind’s annual OREC allowance per the 2019 award by BPU. A description of construction and
installation, O&M, and decommissioning activities to be undertaken for the Proposed Action is included
in Sections 2.1.2.1 through 2.1.2.4 below. Refer to Volume | of the Ocean Wind 1 COP (Ocean Wind
2023) for additional details on Project design.

2.1.2.1.

Committed Mitigation and Monitoring

Ocean Wind has committed to measures as part of its Project to avoid or minimize impacts on physical,
biological, socioeconomic, and cultural resources (summarized in COP Volume I, Table 1.1-2; Ocean
Wind 2023). These measures are described in Appendix H, Mitigation and Monitoring, and are
incorporated as part of the Proposed Action. Consultations under Section 7 of the ESA and the MSA as
well as the submission for and issuance of other necessary permits and authorizations under applicable
statutes, including the MMPA and Coastal Zone Management Act, may result in additional measures or

changes to these measures.

As part of the Proposed Action, Ocean Wind has committed to conducting several pre-, during, and post-
construction monitoring surveys. Ocean Wind is voluntarily conducting pre-construction surveys under
existing permits. A list of these surveys is provided below along with the Project phase during which the
monitoring would occur. A description of the survey activities is provided in the respective resource

sections in Chapter 3.

Table 2-2

Monitoring Surveys

Monitoring Survey

Project Phase

Chapter 3 Resource Section

Fisheries Monitoring Plan

Pre-construction, Construction,
and Operation

Commercial Fisheries and For-
Hire Recreational Fishing

Benthic Monitoring Plan

Pre-construction, Construction,
and Operation

Benthic Resources

Protected Species Mitigation and
Monitoring Plan: Marine Mammals,
Sea Turtles, and ESA-listed Fish

Pre-construction, Construction,
and Operation

Finfish, Invertebrates, and
EFH; Marine Mammals; Sea
Turtles

Avian and Bat Post-Construction
Monitoring Framework

Operation

Bats; Birds

Submerged Aquatic Vegetation
Monitoring Plan

Pre-construction, Construction,
and Operation

Benthic Resources

2.1.2.2.

Construction and Installation

The Proposed Action would include the construction and installation of both onshore and offshore
facilities. Construction and installation would begin in 2023 and be completed in 2025. Ocean Wind
anticipates initiating land-based construction before beginning the offshore components. An indicative
Project schedule is included in COP Volume I, Chapter 4, Figure 4.5-1 (Ocean Wind 2023) and
summarized below. Timeframes are identified by the 3-month quarter (Q) of that respective year.

Onshore Export Cables and Onshore Substations

Landfall Cable Installation

Offshore Export Cable Installation

Offshore Foundations (WTG and OSS)

Q3 of 2023 to Q1 of 2025

Q4 of 2023 to Q4 of 2024

Q2 of 2024 to Q1 of 2025

Q2 of 2024 to Q4 of 2024
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Inter-array Cable Installation Q3 of 2024 to Q2 of 2025

WTG and OSS Installation and Commissioning Q3 of 2024 to Q4 of 2025

21.2.2.1 Site Preparation Activities

Site preparation activities are necessary during construction. Site preparation includes activities such as
high-resolution geophysical (HRG) surveys, geotechnical surveys, and unexploded ordnance
(UXO)/munitions and explosives of concern (MEC) risk mitigation. HRG surveys are anticipated to
support the construction of WTG and OSS foundations and installation of export, inter-array, and OSS
interconnector cables.

HRG surveys would occur as part of site preparation activities before and during construction and would
also occur intermittently after construction. Surveys would include equipment operating at less than

180 kilohertz and consist of multibeam depth sounding, seafloor imaging, and shallow- and medium-
penetration sub-bottom profiling within the Project area. Potential equipment used during HRG surveys
would be side-scan sonar, multibeam echosounders, magnetometers and gradiometers, parametric sub-
bottom profilers, compressed high-intensity radiated pulses sub-bottom profilers, boomers, or sparkers.
Although survey plans would not be completed until construction contracting commences, Ocean Wind
assumes that HRG surveys would be conducted 24 hours a day with an assumed average daily distance of
43.5 miles (70 kilometers). A maximum of three vessels would work concurrently within a 24-hour
period with an assumed transit speed of 4 knots (2.1 meters per second [m/s]). Throughout the 5-year
period for which MMPA Incidental Take Authorization regulations would be promulgated, the HRG
surveys would be a total of 624 days.

Avoidance is the preferred approach to UXO/MEC mitigation; however, for instances where avoidance is
not possible, confirmed UXO/MEC may be removed through in-situ disposal or physical relocation. In-
situ disposal of UXO/MEC would be done with low-order (deflagration) or high-order (detonation)
methods or by cutting the UXO/MEC to extract the explosive components. Although the exact number
and type of UXO in the Project area are not yet know, it is currently assumed that up to 10 UXOs may
need to be detonated in place. If necessary, these detonations would occur on up to 10 different days (i.e.,
one detonation would occur per day) (Ocean Wind 2023).

2.1.2.2.2 Onshore Activities and Facilities

Proposed onshore Project elements include the landfall site, the Transition Joint Bay (TJB) that connects
the offshore export cable to the onshore export cable, the onshore export cable route(s) to the onshore
substation, and the connection from the onshore substation to the existing grid (these elements
collectively compose the Onshore Project area). Appendix E, Project Design Envelope and Maximum-
Case Scenario, describes the PDE for onshore activities and facilities and COP Volume | provides
additional details on construction and installation methods (Ocean Wind 2023). These onshore elements
of the Proposed Action are included in BOEM’s analysis in the EIS to support the analysis of a complete
Project; however, BOEM’s authority under the OCSLA only extends to the activities on the OCS.

The proposed Project includes two interconnection points with the PIM electric transmission system:
Oyster Creek and BL England. To reach the onshore substation at Oyster Creek, the offshore export
cables would first cross Island Beach State Park using one of two routes as shown on Figure 2-1 before
making landfall and following the onshore cable route as shown on Figure 2-2. To reach the onshore
substation at BL England, the offshore export cables would make landfall at the designated locations in
Ocean City and follow the onshore cable routes as shown on Figure 2-3. Critical structures and equipment
at onshore substations would be elevated to 3 feet above the current 100-year base flood elevation,
consistent with Federal Emergency Management Agency design recommendations, to account for tidal
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surge and sea level rise as a result of climate change. The PDE also includes additional landfall and
onshore export cable route options to reach the onshore substation at Oyster Creek and additional landfall
and onshore export cable route options to reach the onshore substation at BL England to allow for route
refinement and optimization. The PDE includes all proposed onshore options, which will be analyzed
collectively as part of the Proposed Action in the Final EIS. Ocean Wind has identified its preferred
onshore routes on Figure 2-1 and Figure 2-2 for Oyster Creek and Figure 2-3 for BL England, but it may
elect to obtain permits for and construct any of the depicted onshore routes. The transition of the export
cables from offshore to onshore would occur at a TJB onshore and be accomplished by using open cut
(i.e., trenching) or trenchless methods (bore or horizontal directional drilling [HDD]). The TJBs would be
buried below grade and accessible via a manhole cover. The TJBs would be protected from erosion
caused by storm events through stabilization of the area using imported fill topped with concrete
mattresses.
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* Asterisks within the figure legend identify the cable routes for which Ocean Wind has submitted permit applications.

Figure 2-1 Oyster Creek Export Cable Route Options at Island Beach State Park
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Figure 2-2

Onshore Cable Route Options to Oyster Creek Substation (Preferred Alternative)
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Onshore export cables would be buried and housed within a single duct bank buried along the onshore
export cable route. The planned duct bank would be encased in concrete with a target burial depth of

4 feet. The duct bank would include six conduits for the power cables, two conduits for fiber optic
communications cables, and two conduits for ground continuity conductors. Installation of onshore export
cable would require up to a 50-foot (15-meter) wide construction corridor and up to a 30-foot (9-meter)
wide permanent easement for the Oyster Creek and BL England cable corridors excluding landfall
locations and cable splice locations. Permanent easements are expected to be larger at splice vaults and
TJB locations. The Oyster Creek onshore cable route options that cross Route 9 and Oyster Creek would
be installed using trenchless technology.

The proposed onshore export cable routes would terminate at the Oyster Creek and BL England
substation sites. The proposed Oyster Creek substation is sited on the former Oyster Creek nuclear plant
in Lacey Township, which was retired and is in the decommissioning phase. It would occupy up to 31.5
acres (127,476 square meters [m?]). The proposed BL England substation is sited on the site of a former
coal, oil, and diesel plant in Upper Township that was retired in phases between 2014 and 2019. It would
occupy up to 13 acres (52,609 m?). For both proposed substations, either an overhead connection or an
underground transmission line with an overhead tie-line may be used from the onshore substation to an
interconnection point at an existing nearby facility.

2.1.2.2.3 Offshore and Nearshore Activities and Facilities

Proposed offshore Project components include WTGs and their foundations, OSS and their foundations,
scour protection for foundations, inter-array and substation interconnection cables, and offshore export
cables (these elements collectively compose the Offshore Project area). Infrastructure and equipment for
environmental monitoring, asset monitoring, and communication systems are also proposed. The
proposed offshore Project elements are on the OCS as defined in the OCSLA, with the exception that a
portion of the export cables would be within state waters (Figure 1-1). Appendix E, Project Design
Envelope and Maximum-Case Scenario, describes the PDE for offshore activities and facilities and COP
Volume | provides additional details on construction and installation methods (Ocean Wind 2023).

Ocean Wind proposes the installation of up to 98 WTGs extending up to 906 feet (276 meters) above
mean lower low water (MLLW) with a spacing of 1 nm by 0.8 nm between WTGs in a southeast-
northwest orientation within the 68,450-acre (277-square-kilometer [km?]) Wind Farm Area.® Refer to
Figure 2-4 for a schematic drawing of the maximum WTG design parameters. Ocean Wind would mount
the WTGs on monopile foundations (Figure 2-5). A monopile foundation typically consists of a single
steel tubular section, consisting of sections of rolled steel plate welded together. A transition piece is
fitted over the monopile and secured via bolts or grout. OSS would be placed on either monopile or piled
jacket foundations. Piled jacket foundations are formed of a steel lattice construction, composed of
tubular steel members and welded joints, and secured to the seabed by hollow steel pin piles attached to
each of the jacket feet. Renderings of the WTGs and indicative figures of the OSS monopile and piled
jacket foundations are included in COP Volume I, Section 6.1.1 (Ocean Wind 2023). The WTG
foundations would have a maximum seabed penetration of 164 feet (50 meters). Where required, scour
protection would be placed around foundations to stabilize the seabed near the foundations as well as the
foundations themselves. The scour protection would be a maximum of 8.2 feet (2.5 meters) in height,

5> Subsequent to publication of the Draft EIS, Ocean Wind submitted an updated COP incorporating an array layout
compression scenario analyzed under Alternative C-2, Wind Turbine Layout Modification to Establish a Buffer
Between Ocean Wind 1 and Atlantic Shores South. This array layout compression scenario, depicted on Figure 2-6
of the Draft EIS, modifies the WTG array layout by compressing the WTG array layout to create a 0.81-nm buffer.
Ocean Wind 1 and Atlantic Shores South, in coordination with the U.S. Coast Guard, developed this mutually
agreeable scenario, which was documented in a joint letter signed by Ocean Wind and Atlantic Shores Offshore
Wind on July 21, 2022.
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would extend away from the foundation as far as 73 feet (22.3 meters). Each WTG would contain
approximately 1,585 gallons (6,000 liters) of transformer oil and 146 gallons (553 liters) of general oil
(for hydraulics and gearboxes). Use of other chemicals would include diesel fuel, coolants/refrigerants,
grease, paints, and sulfur hexafluoride. COP Volume I, Section 8.1 provides additional details related to
proposed chemicals and their anticipated volumes (Ocean Wind 2023).

Rotor Diameter: 788 ft

Maximum Blade Tip Elevation: 906 ft —

N -
Lower blade tip elevation: 118 ft
Minimum blade tip elevation: 70.8 ft
w“'x
MHHW: 4.6 ft W 1Y MLLW: 0 y
Scour Protection Height: 8.2 ft

Marketing (timahpe-ile01 )(M:\Graphics\Projcts\10092078_NJwind\TurbineDimansions\Offshore TurbineDimensions_20190716 ai

Source: Ocean Wind 2023.
MHHW = mean higher high water; MLLW = mean lower low water

Figure 2-4 Wind Turbine Schematic (Maximum Design Parameter)
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Source: Ocean Wind 2023.

Figure 2-5 Monopile Foundation Type

Ocean Wind proposes to install foundations and WTGs using up to two jack-up vessels, as well as
necessary support vessels and barges as listed in COP Volume I, Table 6.1.2-1 (Ocean Wind 2023). After
the seabed has been prepared for foundations, Ocean Wind would begin pile driving until the target
embedment depth is met. Installation of monopile and piled jacket foundations are similar, although piled
jacket foundations would require more seabed preparation for each of the jacket feet.

Ocean Wind proposes to construct up to three OSS to collect the electricity generated by the offshore
turbines. OSS help stabilize and maximize the voltage of power generated offshore, reduce potential
electrical losses, and transmit energy to shore. OSS are generally installed in two phases: first the
foundation substructure would be installed in a similar method to that described above, then the topside
structure would be installed on the foundation structure. More information on installation can be found in
COP Volume I, Section 6.1.2 (Ocean Wind 2023). Each substation is expected to require two primary
vessels, which may include jack-up vessels, jack-up barges, sheerleg barges, or Heavy-Lift Vessels, as
well as necessary support vessels and barges as listed in COP Volume I, Table 6.1.2-2 (Ocean Wind
2023). OSS would consist of a topside structure with one or more decks on either a monopile or piled
jacket foundation. Inter-array cables would transfer electrical energy generated by the WTGs to the OSS.
0SS would include step-up transformers and other electrical equipment needed to connect the 66-kilovolt
(kV) inter-array cables to the 275-kV or 220-kV offshore export cables. Substations would be connected
to one another via substation interconnector cables. Up to two interconnector cables with a maximum
voltage of 275 kV would be buried beneath the seabed.
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The WTGs and OSS would be lit and marked in accordance with Federal Aviation Administration (FAA)
and United States Coast Guard (USCG) lighting standards and consistent with BOEM best practices.
Ocean Wind proposes to implement an Aircraft Detection Lighting System (ADLS) to automatically
activate lights when aircraft approach. Ocean Wind would paint WTGs no lighter than radar-activated
light (RAL) 9010 Pure White and no darker than RAL 7035 Light Grey. Additionally, the lower sections
of each structure would be marked with high-visibility yellow paint from the water line to an approximate
height of at least 50 feet (15 meters), consistent with International Association of Marine Aids to
Navigation and Lighthouse Authorities (IALA) guidance.

Ocean Wind proposes several cable installation methods for the inter-array and substation interconnector
cables. Site preparation activities for cable laying would include boulder and sand wave clearance and
pre-lay grapnel runs. A combination of displacement plow, subsea grab, or back hoe dredger may be used
to clear boulders. For dense boulder fields, a displacement plow would most likely be used. A
displacement plow is a Y-shaped tool composed of a boulder board attached to a plow. The plow is pulled
along the seabed and scrapes the seabed surface, pushing boulders out of the cable corridor. The plow is
lightly ballasted to clear the corridor of boulders but not create a deep depression in the seabed. A
displacement plow cannot be used in areas where slopes are steep. Multiple passes may be required
dependent on the burial tool selected and seabed conditions. Where there are steep slopes, large
obstructions occur, or boulder density is low, a subsea grab may be used. In shallower waters, a backhoe
dredger may be used. Following boulder clearance, a series of grapnels would be towed along the final
cable route to locate and clear remaining obstructions, such as abandoned cables, fishing gear, and marine
debris, prior to cable installation (i.e., a pre-lay grapnel run). A pre-lay grapnel run would be undertaken
usually no more than 2 weeks before installation of the cable along a particular route length.

Sand waves (i.e., mobile sediment features on the seabed that resemble sand dunes) may be cleared prior
to cable installation. Cables must be buried at a depth beneath the level where natural sand wave
movement would not uncover them. Also, the natural slope of the sand waves can pose a hazard for
installation tools that require a relatively level surface to operate effectively. Sand wave clearance may be
needed where cable exposure is predicted over the lifetime of the Project due to seabed mobility or where
slopes are greater than approximately 10 degrees (17.6 percent). Sand wave clearance would be
accomplished using traditional dredging methods (e.g., trailing suction hopper dredging), controlled-flow
excavation, or a sand wave removal plow to side cast material. Multiple passes may be required. Where
there is a time gap between sand wave clearing and installation, the area may start to infill and pre-
sweeping may be required to remove partial infill prior to cable installation.

Inter-array and substation interconnection cables would be laid and buried up to 2 weeks post-lay using a
jetting tool if seabed conditions allow. Alternatively, the inter-array cables may be installed by using a
tool towed behind the installation vessel to simultaneously open the seabed and lay the cable, or by laying
the cable and following with a tool to embed the cable. Possible installation methods for these options
include jetting, vertical injection, control flow excavation, trenching, and plowing. The inter-array and
substation interconnector cables have a target burial depth of 4 to 6 feet (1.2 to 1.8 meters) below the
stable seabed.

Two offshore export cable route corridors are proposed by Ocean Wind in the COP: Oyster Creek and BL
England (Ocean Wind 2023). Up to two offshore export cables would be buried under the seabed within
the Oyster Creek export cable route corridor to make landfall and deliver electrical power to the Oyster
Creek substation. The offshore export cable route corridor to Oyster Creek would begin within the Wind
Farm Area and proceed northwest to the Atlantic Ocean side of Island Beach State Park. At Island Beach
State Park, Ocean Wind proposes two options. In the first option, the cable route would directly cross the
barrier island using an HDD installation to cross the Swimming Area 2 Beach. HDD entry pits would be
in an auxiliary parking lot of Swimming Area 2. The inshore export cable route corridor to Oyster Creek
would exit the bay side of the Island Beach State Park and cross Barnegat Bay southwest to make landfall
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near Qyster Creek in either Lacey or Ocean Township. In the second option, the route would diverge and
continue north within parking lots, then northwest under Shore Road before entering Barnegat Bay. Upon
entering Barnegat Bay, the export cable route would continue within a previously dredged channel and
then reconnect to the Oyster Creek export cable route in Barnegat Bay. Offshore export cables would be
installed up to the TJB using open cut (i.e., trenching) or trenchless methods (i.e., bore or HDD). The
final method would be based on an assessment of topography, bathymetry, accessibility, tidal conditions,
geotechnical situation, environmental constraints, and other parameters. Sheet piling would be
temporarily installed to support open cut trenches and as intertidal cofferdams for HDD exit pits. Open
cut installation entails excavation of a trench using a land-based or barge-mounted excavator, positioning
and securing the cable, burial and backfill to restore pre-existing contours, and revegetation. HDD
installation involves excavation of an exit pit, drilling and pumping drilling fluid to create a bore and then
pulling conduit into the bore. The export cable is then pulled through the installed conduit. The
installation process is supported by a marine work platform and support vessels. The landfall at Island
Beach State Park would cross Swimming Beach 2. HDD is the preferred option at this location to achieve
burial depths of 30 feet or more. The landfall for BL England would cross Ocean City beaches that are
included in the USACE beach nourishment program. Based on USACE guidance, the cable must be
buried at depths not attainable by open cut or trenching (30 feet or more) and therefore HDD is the
preferred option (Ocean Wind 2023). One offshore export cable would be buried under the seabed within
the BL England export cable route corridor to make landfall and deliver electrical power to the BL
England substation. The BL England offshore export cable route corridor would begin within the Wind
Farm Area and proceed west to make landfall in Ocean City, New Jersey. Each offshore export cable
would consist of three-core 275-kV alternating current cables.

Dredging may be required in shallow areas in Barnegat Bay to facilitate vessel access for export cable
installation west of Island Beach State Park and near the landfall at Lacey or Ocean Township. Ocean
Wind also proposes to dredge Barnegat Inlet and the Oyster Creek Channel within the authorized width
and depth, if necessary to allow for safe and reliable passage of construction vessels into Barnegat Bay.
Barnegat Inlet and the Oyster Creek Channel in Barnegat Bay are part of the Barnegat Inlet Federal
Navigation Project, operated and maintained by USACE. Maintenance dredging of Barnet Inlet and the
Oyster Creek Channel were previously analyzed by USACE in the Final Environmental Assessment,
National Regional Sediment Management (RSM) Program, WRDA 2016 Section 1122 Beneficial Use
Pilot Project: Barnegat Inlet, Ocean County, New Jersey (USACE 2020a) and the Final Environmental
Assessment, National Regional Sediment Management (RSM) Program, WRDA 2016 Section 1122
Beneficial Use Pilot Project: Oyster Creek Channel, Barnegat Inlet Federal Navigation Project, Ocean
County, New Jersey (USACE 2020b). Ocean Wind has coordinated with USACE Philadelphia District
regarding current channel conditions and planned maintenance dredging, as USACE maintains the
authorized depths within Barnegat Inlet and the Oyster Creek Channel through regular maintenance
dredging. Dredging of approximately 18,000 cubic yards within an 3.7-acrea area would be conducted
using a hydraulic cutterhead or closed-clamshell dredging and dredged material would be transferred to
an upland disposal facility via a pipeline system, barge, or scow and disposed of in accordance with U.S.
Environmental Protection Agency (USEPA) Guidelines, USACE Guidelines, New Jersey Administrative
Code 7:7 Appendix G for the Management and Regulation of Dredging Activities and Dredged Material
in New Jersey’s Tidal Waters, and applicable State Surface Water Quality Standards at New Jersey
Administrative Code 7:9B and permit conditions.

Offshore export cables would be installed similarly to the inter-array cables. The installation vessel would
transit to and take position at the landfall location and the cable end would be pulled into the preinstalled
duct ending in the TJB. The installation vessel would transit the route toward the OSS, installing the cable
by simultaneous lay and burial (plow/jetting/cutting) or surface lay and burial by a cable burial vessel
(jetting/cutting/control flow excavation). The export cables have a target burial depth of 4 to 6 feet (1.2 to
1.8 meters) below the stable seabed.
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Target burial depth is determined based on an assessment of seabed conditions, seabed mobility, and the
risk of interaction with external hazards such as fishing gear and vessel anchors, while also considering
other factors such as installation beneath maintained navigational channels and decreased thermal
conductivity with increased cable burial depth. A Cable Burial Risk Assessment (CBRA) would be
developed prior to construction and coordination with agencies would also inform final target burial
depth. In the event that cables cannot achieve proper burial depths or where the proposed cables would
cross existing infrastructure, Ocean Wind proposes the following protection methods: (1) rock placement,
(2) concrete mattress placement, (3) frond mattress placement, (4) rock bags, or (4) seabed spacers. When
the cable has been installed, post cable-lay surveys and depth-of-burial surveys would be conducted to
determine if the cable has reached the desired depth. The remedial protection measures described above
may be required in places where the target burial depth cannot be met. Ten percent of the inter-array,
substation interconnector, and export cables would likely require protection.

The construction and installation phase of the proposed Project would make use of both construction and
support vessels to complete tasks in the Wind Farm Area. Construction vessels would travel between the
Wind Farm Area and the following ports that are expected to be used during construction: Atlantic City,
New Jersey as a construction management base; Paulsboro, New Jersey or from Europe directly for
foundation fabrication and load out; Norfolk, Virginia or Hope Creek, New Jersey for WTG pre-assembly
and load out; and Port Elizabeth, New Jersey or Charleston, South Carolina, or directly from Europe for
cable staging. During installation of inter-array and substation interconnection cables, Ocean Wind
anticipates a maximum of 20 vessels operating during a typical workday in the Wind Farm Area. For
offshore export cable installation, Ocean Wind anticipates a maximum of 26 vessels operating during a
typical workday.

Ocean Wind proposes to deploy up to two wave buoys in the Wind Farm Area, up to six floating or
bottom-mounted Acoustic Doppler Current Profilers in seabed frames along the export cable routes, and
up to one wave buoy or bottom-mounted Acoustic Doppler Current Profilers may be deployed in
Barnegat Bay to conduct meteorological and metocean evaluations during construction activities.
Meteorological data to be collected and analyzed, including wind speed and direction, wave heights, and
current speed and direction, would provide real-time data for vessels operating offshore. After
construction, one wave buoy within 500 meters of a WTG would stay in place up to 5 years to support
asset management, structural monitoring, and marine transfer operations.

2.1.2.3. Operations and Maintenance

The proposed Project is anticipated to have an operating period of 35 years.® Ocean Wind would use an
onshore O&M facility in Atlantic City, New Jersey sited at the location of a retired marine terminal.
@rsted Wind Power North America, LLC (@rsted) plans to rehabilitate this former marina facility near
Absecon Inlet to create a port facility off the mid-Atlantic coast that can service potential wind turbine
farms. The O&M facility would include offices, control rooms, warehouses, and workshop space.
Approximately 500 feet (152 meters) of dockside harbor facilities and associated parking facilities would
be added. The City of Atlantic City intends to secure authorization for marina upgrades, namely dredging
in the marina and at Absecon Inlet, for the benefit of multiple marina users. @rsted’s rehabilitation of the
former marina facility (including office and warehouse construction) and the City of Atlantic City’s

6 For analysis purposes, BOEM assumes in this Final EIS that the proposed Project would have an operating period
of 35 years. Ocean Wind’s lease with BOEM (Lease OCS-A 0498) has an operations term of 25 years that
commences on the date of COP approval. (See https://www.boem.gov/sites/default/files/renewable-energy-
program/State-Activities/NJ/NJ-SIGNED-LEASE-OCS-A-0498.pdf; see also 30 CFR 585.235(a)(3).) Ocean Wind
would need to request and be granted an extension of its operations term from BOEM under the regulations at 30
CFR 585.425 et seq. in order to operate the proposed Project for 35 years. While Ocean Wind has not made such a
request, this EIS uses the longer period in order to avoid possibly underestimating any potential effect.
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marina upgrades are being separately reviewed and authorized by USACE (USACE Public Notices NAP-
2021-00187-39 and NAP-2021-00573-95, respectively) and state and local agencies. The improvements
are not dependent on the Proposed Action being analyzed in this EIS.

The proposed Project would include a comprehensive maintenance program, including preventive
maintenance based on statutory requirements, original equipment manufacturers’ guidelines, and industry
best practices. Ocean Wind would inspect WTGs, OSS, foundations, offshore export cables, inter-array
cables, onshore export cables, and other parts of the proposed Project using methods appropriate for the
location and element.

2.1.2.3.1 Onshore Activities and Facilities

The onshore substations, onshore export cables, and grid connections would include inspections,
preventative maintenance, and, as needed, corrective maintenance. Inspections of these facilities would
occur as often as weekly. Routine preventive maintenance would occur annually for main servicing, but
individual aspects may occur each quarter. Maintenance programs would conform to the equipment
manufacturers’ warranty requirements.

2.1.2.3.2 Offshore Activities and Facilities

Ocean Wind would conduct inspections of foundations, bathymetry, scour (and associated scour
protection, if deployed), and cable burial. Multi-beam echosounder surveys would be conducted during
years 1, 4, and 5 post-commissioning, after which an optimal survey frequency would be determined
based on initial findings. Sonar, remotely operated vehicles, drones, and divers may be required. Routine
maintenance is expected for WTGs, foundations, and OSS. Ocean Wind would conduct annual
maintenance of WTGs, including safety surveys, blade maintenance, and painting as needed. OSS would
be routinely maintained for preventative maintenance up to 12 times per year. A cable maintenance and
monitoring plan would be developed and implemented. Although the offshore export cables, inter-array
cables, and OSS interconnector cables typically have no maintenance requirements unless a failure
occurs, cable failures may result from anchors and fishing gear. During these low-probability events,
cables would be located, unburied, and lifted above sea level for repair or replacement aboard the cable-
handling vessel. Upon completion of the repair, the cable would be lowered onto the seabed, assessed to
determine its proximity to the original location, and reburied using a jetting tool. Spare parts for key
Project components may be housed at the O&M facility so Ocean Wind could initiate repairs
expeditiously. Portions of the cables are anticipated to become exposed due to natural sediment transport
processes and would require scour protection replenishment or reburial. Ocean Wind would conduct
multi-beam echosounder bathymetry survey along the cable routes immediately following installation and
at 1 year, 2 to 3 years, and 5 to 8 years post-commissioning, after which survey frequency would depend
on prior survey findings. Additional surveys may be conducted after major storm events as otherwise
needed (Ocean Wind 2023).

Ocean Wind would need to use vessels, remote sensing equipment, and vehicles during O&M activities
described above. The Project would use a variety of vessels to support O&M including crew transfer
vessels, service operation vessels, jack-up vessels, and supply vessels. In a year, the Proposed Action
would generate a maximum of 908 crew vessel trips, 102 jack-up vessel trips, and 104 supply vessel trips;
and a maximum of 2,278 crew transfer vessel trips, or service operations vessel trips (COP Volume I,
Section 6.1.3.5, Table 6.1.2-11; Ocean Wind 2023).

2.1.2.4. Decommissioning

Under 30 CFR 585 and commercial Renewable Energy Lease OCS-A 0498, Ocean Wind would be
required to remove or decommission all facilities, projects, cables, pipelines, and obstructions and clear
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the seafloor of all obstructions created by the proposed Project. All facilities would need to be removed
15 feet (4.6 meters) below the mudline (30 CFR 285.910(a)). Absent permission from BOEM, Ocean
Wind would have to achieve complete decommissioning within 2 years of termination of the lease and
either reuse, recycle, or responsibly dispose of all materials removed. Ocean Wind has submitted a
conceptual decommissioning plan as part of the COP, and the final decommissioning application would
outline Ocean Wind’s process for managing waste and recycling proposed Project components (Volume I,
Section 6.3; Ocean Wind 2023). Although the proposed Project is anticipated to have an operational life
of 35 years, it is possible that some installations and components may remain fit for continued service
after this time. Ocean Wind would have to apply for and be granted an extension if it wanted to operate
the proposed Project for more than the 25-year operations term stated in its lease.

BOEM would require Ocean Wind to submit a decommissioning application upon the earliest of the
following dates: 2 years before the expiration of the lease, 90 days after completion of the commercial
activities on the commercial lease, or 90 days after cancellation, relinquishment, or other termination of
the lease (see 30 CFR 285.905). Upon completion of the technical and environmental reviews, BOEM
may approve, approve with conditions, or disapprove the lessee’s decommissioning application. This
process would include an opportunity for public comment and consultation with municipal, state, and
federal management agencies. Ocean Wind would need to obtain separate and subsequent approval from
BOEM to retire in place any portion of the proposed Project. Approval of such activities would require
compliance under NEPA and other federal statutes and implementing regulations.

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

21241 Onshore Activities and Facilities

At the time of decommissioning, some components of the onshore electrical infrastructure may still have
substantial life expectancies. Depending on the needs at the time, the onshore cables installed overhead
may either be used for other projects or removed. There are no proposed plans to disrupt streets or
onshore public utility rights-of-way by excavating or deconstructing buried onshore facilities and
components.

2.1.2.4.2 Offshore Activities and Facilities

For both WTGs and OSS, decommissioning would be a “reverse installation” process, with turbine
components or the OSS topside structure removed prior to foundation removal. Ocean Wind would
remove monopile foundations by cutting below the seabed level in accordance with standard practices and
seabed conditions at the time of demolition. Ocean Wind proposes to leave scour protection placed
around the base of the monopile, if used, in place. This request would be made to BOEM through 30 CFR
585.434(a). However, the Bureau of Safety and Environmental Enforcement (BSEE) would most likely
require that the scour protection be removed in accordance with 30 CFR 285.902(a). Offshore cables
would either be left in place or removed, or a combination of both, depending on regulatory requirements
at the time of decommissioning. It is anticipated that the inter-array cables would be removed using
controlled-flow excavation or a grapnel to lift the cables from the seabed.
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Figure 2-6 Proposed Action’ (Preferred Alternative)

7 Ocean Wind’s October 2022 COP updated the proposed array layout to a scenario analyzed under Alternative C-2
in the Draft EIS: No Surface Occupancy to Establish a Buffer with Turbine Layout Compression (Compression

Layout for 0.81-nm Buffer).
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213 Alternative B—No Surface Occupancy at Select Locations to Reduce Visual
Impacts

Alternative B was developed through the scoping process for the Draft EIS in response to public
comments concerning the visual impacts of the Project. Under Alternative B, no surface occupancy would
occur at select WTG positions to reduce the visual impacts of the proposed Project. The range of design
parameters for Project components and activities to be undertaken for construction and installation,
O&M, and conceptual decommissioning would be the same as described for the Proposed Action.
Alternative B includes two sub-alternatives to account for two different turbine sizes and power-
generating capabilities. Each of the below sub-alternatives may be individually selected or combined with
any or all other alternatives or sub-alternatives, subject to the combination meeting the purpose and need.

e Alternative B-1: No Surface Occupancy at Select Locations to Reduce Visual Impacts (Smaller
Turbine Model) (Figure 2-7). This alternative would exclude placement of WTGs at up to nine WTG
positions that are nearest to coastal communities (positions FO1 to K01 and B02 to D02).

e Alternative B-2: No Surface Occupancy at Select Locations to Reduce Visual Impacts (Larger
Turbine Model) (Figure 2-8). This alternative would exclude placement of WTGs at up to 19 WTG
positions that are nearest to coastal communities (positions FO1 to K01, A02 to K02, A03, and CO03).
Selection of this alternative would be contingent on the larger turbine with a 240-meter rotor diameter
being commercially available when BOEM issues its ROD as well as its technical and economic
feasibility, and consistency with the purpose and need.

Exclusion of WTG positions would result in reduced expected annual energy production. For example,
removal of the maximum number (nine) of WTGs under Alternative B-1 could result in a 14-percent
reduction in expected annual energy production as measured in MW-hours per year in comparison to the
Proposed Action. Removing fewer than nine WTGs would decrease the reduction in expected annual
energy production; however, there would be a corresponding decrease in the ability for Alternative B-1 to
reduce the visual impacts of the Project. Any changes to the stated MW-hour allowance in the June 2019
Order would require the consent of both BPU and Ocean Wind. Alternatives B-1 and B-2 would require
redesign of the inter-array cables and may require additional site investigation. Collecting and processing
the additional survey data could lead to a Project delay of up to 2 years.

214 Alternative C—Wind Turbine Layout Modification to Establish a Buffer
Between Ocean Wind 1 and Atlantic Shores South

During the scoping process for the Draft EIS public comments from USCG, the Responsible Offshore
Development Alliance (RODA), and commercial fishermen identified concerns with the different layouts
between the Ocean Wind 1 and Atlantic Shores South projects and proximity of the two projects in the
adjacent lease areas. BOEM developed Alternative C in coordination with USCG to address the concerns
raised during the scoping process. Under Alternative C, modifications would be made to the wind turbine
array layout to create a 0.81-nm to 1.08-nm buffer between WTGs in OCS-A 0498 (Ocean Wind 1 Lease
Area) and WTGs in OCS-A 0499 (Atlantic Shores South Lease Area). Atlantic Shores South would also
need to modify its wind turbine layout in order to create a total buffer distance of between 0.8 nm and 1.1
nm; however, this Final EIS only analyzes the portion of the buffer within the Ocean Wind 1 Lease Area.
A buffer would provide a clear visual distinction between the separate projects and provide for sufficient
maneuvering space for both surface and aerial (helicopter) navigation. Each of the below sub-alternatives
may be individually selected or combined with any or all other alternatives or sub-alternatives, subject to
the combination meeting the purpose and need. The range of design parameters for Project components
and activities to be undertaken for construction and installation, O&M, and conceptual decommissioning
would be the same as described for the Proposed Action.
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e Alternative C-1: No Surface Occupancy to Establish a Buffer with Turbine Relocation (Figure 2-9).
This alternative would result in no surface occupancy along the northeastern boundary of the Ocean
Wind 1 Lease Area through the exclusion of eight WTG positions (A02 to A09), relocation of up to
eight WTG positions to the northern portion of the Ocean Wind 1 Lease Area, or some combination
of exclusion and relocation of WTG positions, to allow for a 0.81-nm to 1.08-nm buffer between
WTGs in the Ocean Wind 1 Lease Area and WTGs in the Atlantic Shores South Lease Area.

e Alternative C-2: No Surface Occupancy to Establish a Buffer with Turbine Layout Compression
(Figure 2-10). This alternative would result in no surface occupancy along the northeastern boundary
of the Ocean Wind 1 Lease Area to allow for an 0.81-nm to 1.08-nm buffer (Figure 2-10°) between
the WTGs in the Ocean Wind 1 Lease Area and the WTGs in the Atlantic Shores South Lease Area.
However, under Alternative C-2, the wind turbine array layout would be compressed to allow for a
full build of up to 98 WTGs. Ocean Wind 1’s turbine array row spacing would be reduced from 1 nm
between rows to no less than 0.99 nm between rows.

Exclusion of WTG positions would lead to a reduced expected annual energy production. For example,
removal of the eight 12-MW WTGs under Alternative C-1 could result in a 12.5-percent reduction in
expected annual energy production as measured in MW-hours per year in comparison to the Proposed
Action. Exclusion of fewer than eight WTGs would not allow Alternative C-1 to provide a buffer between
WTGs in the Ocean Wind 1 Lease Area and the Atlantic Shores South Lease Area. Compression of the
array layout to 0.99-nm by 0.8-nm spacing under Alternative C-2 could result in an 8-percent reduction in
expected annual energy production in comparison to the Proposed Action. Any changes to the stated
MW-hour allowance in the June 2019 Order would require the consent of both BPU and Ocean Wind.

Alternatives that relocate WTG positions or compress the WTG layout and require redesign of the inter-
array cables may require additional site investigation. Collecting and processing the additional survey
data could lead to a Project delay of up to 2 years.

8 Figure 2-10 depicts a compressed array layout with the 1.08-nm (2,000-meter) buffer positioned on the centerline
of the shared boundary between the Ocean Wind 1 Lease Area and the Atlantic Shores South Lease Area.
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215 Alternative D—Sand Ridge and Trough Avoidance

Under Alternative D (Figure 2-11), the construction, O&M, and eventual decommissioning of an 1,100-
MW wind energy facility on the OCS offshore New Jersey would occur within the range of the design
parameters outlined in the Ocean Wind 1 COP, subject to applicable mitigation measures. However,
modifications would be made to the wind turbine array layout to minimize impacts on sand ridge and
trough features in the northeastern corner of the Lease Area. This alternative would result in the exclusion
of up to 15 WTG positions in the sand ridge and trough area. The identification of individual WTGs for
exclusion, should the number excluded be fewer than 15, would be coordinated with NMFS. These
physical features are found throughout the OCS in the mid-Atlantic and provide important habitat for
several species. Ridge and swale habitat provide complex physical structures that affect the composition
and dynamics of ecological communities, with increased structural complexity often leading to greater
species diversity, abundance, overall function, and productivity. The sand ridges and troughs are areas of
biological significance for migration and spawning of mid-Atlantic fish species, many of which are
recreationally targeted in those specific areas. Although the overall artificial reef effect would be
decreased by reducing the total number of WTGs in the Lease Area, the biological benefits of preserving
natural fish habitat may be beneficial. Selection of this alternative with the exclusion of more than nine
WTGs would be contingent on the larger turbine with a 240-meter rotor diameter being commercially
available when BOEM issues its ROD as well as its technical and economic feasibility, and consistency
with the purpose and need.

Exclusion of WTG positions would lead to a reduced expected annual energy production. For example,
removal of 15 12-MW WTGs could result in a 19-percent reduction to expected annual energy production
as measured in MW-hours per year in comparison to the Proposed Action. Removing fewer than 15
WTGs would decrease the reduction in expected annual energy production; however, there would be a
corresponding decrease in the ability for Alternative D to minimize impacts of the Project on sand ridge
and trough features in the northeastern corner of the Lease Area. Any changes to the stated MW-hour
allowance in the June 2019 Order would require the consent of both BPU and Ocean Wind. Alternative D
would require redesign of the inter-array cables and may require additional site investigation. Collecting
and processing the additional survey data could lead to a Project delay of up to 2 years.

2.1.6 Alternative E—Submerged Aquatic Vegetation Avoidance (Preferred
Alternative)

Under Alternative E (Figure 2-12), the construction, O&M, and eventual decommissioning of an 1,100-
MW wind energy facility on the OCS offshore New Jersey would occur within the range of the design
parameters outlined in the Ocean Wind 1 COP, subject to applicable mitigation measures. However, the
Oyster Creek export cable route option traveling directly across the barrier island would not be used and
the export cable route would be limited to the option developed to minimize impacts on submerged
aquatic vegetation (SAV) in Barnegat Bay. The SAV avoidance export cable route option would make
landfall within an auxiliary parking lot of Swimming Area 2 in Island Beach State Park and then continue
north within parking lots, then northwest under Shore Road before entering Barnegat Bay. Upon entering
Barnegat Bay, the export cable route would run west within a previously dredged channel and then
reconnect to the Oyster Creek export cable route in Barnegat Bay. This alternative would narrow the
design envelope so that the Applicant could only select the northernmost export cable route; the
northernmost export cable route would not function independently but is intended to be combined with
another alternative or sub-alternative, subject to the combination meeting the purpose and need.
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21.7 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. The
screening criteria are provided in Appendix C, Additional Analysis for Alternatives Dismissed. Additional
analysis was necessary to determine the economic and technical feasibility of several possible SAV
avoidance alternatives. This analysis, as well as analysis conducted for other dismissed alternatives, is

described in Appendix C.

Table 2-3 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).

Table 2-3

Alternatives Considered but not Analyzed in Detail

Alternative

Rationale for Dismissal

Wind Farm Location and Generating Capacity

Alternate locations for the
wind energy facility
outside the Lease Area
(i.e., farther north, farther
offshore, or in a different
WEA [including in the
Hudson South WEA])

Evaluating an alternate location for the wind energy facility outside of the
Lease Area would constitute a new Proposed Action and would not meet
BOEM'’s purpose and need to respond to Ocean Wind'’s proposal and
determine whether to approve, approve with modifications, or disapprove
the COP to construct, operate and maintain, and decommission a
commercial-scale offshore wind energy facility within the Lease Area.
BOEM’s regulations require BOEM to analyze Ocean Wind'’s proposal to
build a commercial-scale wind energy facility on the Lease Area. BOEM
would consider proposals on other existing leases through a separate
regulatory process. This alternative would effectively be the same as
selecting the No Action alternative.

Project with lower
nameplate capacity than
1,100 MW, requiring fewer
turbine positions that
would be located in
specific sections of the
Lease Area

An 1,100-MW nameplate capacity is necessary to fulfill the terms of
BPU’s 2019 Order. BOEM is analyzing several alternatives (B, C, and D)
in detail that could require fewer WTG positions or restrict WTGs in
specific sections of the Lease Area while still meeting the proposed
1,100-MW nameplate capacity. Moreover, this alternative does not
address a specific concern or provide sufficient detail to meaningfully
analyze impacts; therefore, this alternative was not carried forward for
separate analysis.

943 CFR 46.420(b). The terms “practical” and “feasible” are not intended to be synonymous (73 Federal Register

61331, October 15, 2008).
10 43 CFR 46.415(b)
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Alternative

Rationale for Dismissal

Phased Development/Pilot
Facility/*Go Slow
Alternative”

BOEM received comments expressing concern for the reliability of
offshore wind power and several commenters suggested building the
Project in a phased approach or building a much smaller pilot facility to
confirm the benefits and impacts before building out the complete Project
as proposed. This alternative would negate Ocean Wind’s ability to fulfill
the terms of BPU’s 2019 Order to construct and operate an 1,100-MW
commercial-scale wind energy facility within the Lease Area with
operations targeted to begin in 2024 and does not address a specific
environmental or socioeconomic concern. This alternative would
effectively be the same as selecting the No Action alternative.

Wind Turbine Array Layou

t and Spacing

Using a 2-nm by 2-nm
wind turbine layout to
provide safe access for
fishing vessels

Commenters suggested that BOEM should analyze an alternative WTG
layout with a 2-nm spacing between WTGs. As illustrated on Figure C-1,
a 2-nm spacing would only provide for 30 WTG positions with a
nameplate capacity of between 360 and 420 MW if a 12-MW or 14-MW
WTG is selected, respectively. A WTG layout with 2-nm spacing between
WTGs would not provide enough WTG positions in the Wind Farm Area
to fulfill BPU’s solicitation award for 1,100 MW of offshore wind. This
alternative was not carried forward for detailed analysis because it would
negate Ocean Wind’s ability to fulfill the terms of BPU’s 2019 Order and
would not meet BOEM'’s purpose and need.

Consistent wind turbine
spacing and layout across
the Ocean Wind 1 and
Atlantic Shores South
projects

Commenters, including USCG, requested that BOEM consider an
alternative that would create a uniform WTG spacing and layout across
the adjacent Ocean Wind 1 and Atlantic Shores South projects to
minimize impacts on vessel users and search and rescue operations, and
to facilitate straight-line routes and consistent marking and lighting for
navigation safety.

The WTG spacing and layouts presented in the Ocean Wind 1 and
Atlantic Shores South COPs were designed to accommodate the
predominant vessel traffic patterns in each lease area, and vessel traffic
patterns differ within each lease area. A uniform spacing and layout
across the two adjacent projects would not align with the predominant
vessel traffic patterns established by vessel users; therefore, this

alternative was not carried forward for detailed analysis
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Alternative

Rationale for Dismissal

2- to 4-nm separation
between the Ocean Wind
1 and Atlantic Shores
South projects

USCG commented that in the absence of a common spacing and layout
between the two projects, setbacks from the shared border are
recommended to provide a distinct visual separation and facilitate safe
navigation between and across the two adjacent projects. Another
commenter recommended that a 2- to 4-nm transit corridor be
established between the Ocean Wind 1 and Atlantic Shores South
projects to preserve traditional transit paths through the lease areas to
access fishing grounds.

BOEM evaluated separation distances between the Ocean Wind 1 and
Atlantic Shores South projects. As the length traveled along the boundary
between the Ocean Wind 1 and Atlantic Shores South projects would be
approximately 7 nm and there would be additional paths along the
predominant inshore-offshore routes through the array to allow for traffic
dispersal, BOEM, through coordination with USCG, determined that an
0.8-nm to 1.08-nm separation between the Ocean Wind 1 and Atlantic
Shores South projects was adequate to accommodate inshore-offshore
vessel traffic, as well as changes in path or orientation as vessels transit
between the two adjacent projects. According to USCG, 0.8 nm to 1.08
nm is also an acceptable distance for its sea and air assets to adjust their
path as they move between the two adjacent projects. BOEM, in
consultation with USCG, developed Alternative C (Wind Turbine Layout
Modification to Establish a Buffer Between Ocean Wind 1 and Atlantic
Shores South), which analyzes a 0.81-nm to 1.08-nm buffer with the
intent that both the Ocean Wind 1 and Atlantic Shores South projects
would implement wind turbine array layout modifications to result in a
combined separation distance of 0.8 nm to 1.08 nm. Alternative C
analyzes a buffer while maintaining a layout orientation that
accommodates the predominant vessel traffic patterns in the Ocean Wind
1 Lease Area. Therefore, this alternative was not carried forward for
detailed analysis.

Wind Turbine Technology

Alternative wind turbine
foundations

Commenters suggested that BOEM consider alternatives for WTG
foundations that avoid the use of pile driving, such as gravity-based,
suction bucket, or floating foundations. During Project development,
Ocean Wind considered multiple design alternatives for WTG foundations
that were ultimately not selected for inclusion in the PDE for the COP.
Alternative foundations considered but not carried forward included
monopod suction caisson foundations, suction caisson jacket
foundations, gravity-based turbine and OSS foundations, and floating
platforms. Ocean Wind determined that these alternative foundation types
were not suitable for development of the Project due to local site
conditions as well as technical and supply chain considerations (see
Table 5.2-1, Technology Considered for the Project, in Volume | of the
COP for additional information on alternative foundation types
considered). Because these foundation types were already reviewed by
Ocean Wind and determined not to be suitable as documented in the
COP, this alternative was eliminated from detailed analysis.
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Alternative

Rationale for Dismissal

Offshore and Onshore Export Cables

Alternative export cable
route with landfall in Sea
Isle City

Ocean Wind evaluated an export cable route corridor, extending from the
Ocean Wind 1 Offshore Wind Farm to a landfall in Sea Isle City to
connect to the BL England interconnection point, as an alternative to the
export cable route corridor that would landfall in Ocean City to connect to
BL England. The Sea Isle City route corridor was dismissed from detailed
analysis because it is a longer offshore export cable route that would
extend the construction schedule and result in additional impacts over a
longer period of time. Specifically, the offshore export cable route would
traverse USACE borrow areas, prime fishing areas, and artificial reef. The
longer onshore cable route would have greater impacts on residential
areas due to prolonged construction adjacent to residential areas and
involve several stream crossings, including a major tributary of Ludlam
Bay (intracoastal waterway). The longer onshore corridor would
potentially affect additional National Heritage Priority Sites, historic
buildings, historic districts, and archaeological grid sites; wetlands; and
vernal pool habitat. The Sea Isle City export cable route is expected to
result in greater impacts overall compared to the Ocean City landfall, and
so the Sea Isle City export cable route was dismissed from detailed
analysis.

Alternatives for cable
construction methods and
protection including
burying the cable deeper
and remote monitoring of
cables

BOEM received comments suggesting alternative methods of cable
installation be analyzed that allow for full cable burial to minimize
permanent habitat impacts and potential hazardous interactions with
fishing gear. The fishing industry requested a minimum burial of 8—10 feet
to avoid interactions with fishing gear or, if a shallower depth is permitted,
it must be paired with remote monitoring to ensure the cable remains
adequately buried.

Ocean Wind has proposed a target burial depth of 4 to 6 feet with the
final burial depth dependent on the CBRA and coordination with
agencies. The target burial depth is determined based on an assessment
of seabed conditions integrated from geophysical and geotechnical
surveys, seabed mobility, and the risk of interaction with external hazards
such as fishing gear and vessel anchors, while also considering other
factors such as maintained navigational channels and thermal
conductivity. Project impacts associated with cable construction methods
and protection are disclosed in Chapter 3 of the Final EIS for relevant
affected resources. As applicable, BOEM could also choose to implement
additional mitigation measures to further reduce or avoid impacts. Cable
burial depth and use of remote monitoring to ensure that cable burial is
maintained can be addressed as mitigation in the EIS, if warranted, rather
than as an EIS alternative. Therefore, this alternative was not carried
forward for detailed analysis.
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Alternative

Rationale for Dismissal

Alternative offshore cable
routes to reduce impacts
on tug-tow traffic routes

A commenter requested that BOEM evaluate different alignments to the
Oyster Creek cable corridor to minimize the area that cables occupy
within the existing tug-tow traffic route. Various alignments should be
evaluated, including crossing perpendicular to the prevailing north-south
coastwise tug-tow traffic route, rather than parallel and within it; and
shifting the cable corridor to be predominantly west of the traffic route.

Submarine cables have been installed in the Atlantic Ocean for over 100
years starting with telegraph cables. There are numerous active and
inactive cables along the New Jersey shore and throughout the Mid-
Atlantic areas, including in the existing tug and towing traffic routes.
There are well-established best management practices and laws that
have allowed for the mutual coexistence of submarine cables with vessel
operations including current federal and boating laws that require that
(1) submarine cables be included on NOAA nautical charts, (2) vessel
owners have proper navigational equipment on board, including up-to-
date nautical charts, and (3) vessel owners avoid charted hazards, such
as submarine cables. A CBRA will be developed and will assess potential
hazards such as fishing gear snags on cables; anchored vessel drags
onto cable; vessels suffering engine failure anchors onto the cable;
vessels inadvertently anchoring onto the cable; foundering vessels
sinking onto or damaging cable; dredging activity damaging cable or
causing cable(s) to become exposed; military activity damage the
cable(s); and recreational activities damage the cable(s). In terms of
natural hazards, the following are also assessed: seabed mobility causes
cable to become exposed; and seabed obstructions/boulders. As such, a
specific alternative to reduce the potential for impacts on tug and tow
traffic routes would not address a significant impact from the Project.

Reducing the number of
offshore cable routes

One commenter noted that the COP proposes connecting the Project to
shore via two distinct cable routes to reduce impacts on the onshore
power grid and requested that the EIS explain why the use of multiple
cables is needed, develop and analyze alternatives to this approach, and
acknowledge that the use of two cable routes greatly increases offshore
impacts, including habitat disturbance and modification, as well as safety
concerns for fisheries that use bottom-tending mobile gear.

As outlined in the COP, Ocean Wind is utilizing available points of
interconnection to the onshore grid at Oyster Creek and BL England, and
proposes to split the power injection between these two interconnection
points. An alternative that reduces the number of offshore export cable
routes would not be technically or economically practicable because it
would result in a need for extensive upgrades to the onshore power grid,
and so this alternative was dismissed from detailed analysis. These
factors outweigh any potential future decrease in offshore impacts that
may result from having one cable corridor instead of two.
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Alternative

Rationale for Dismissal

Shared cable corridor

Commenters recommended that BOEM consider offshore export cable
routing alternatives that would have adjacent projects (i.e., Ocean Wind 1
and Atlantic Shores South) use a shared cable corridor.

BOEM cannot dictate that a lessee use a shared cable corridor. 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 BOEM-issued
Right-of-Way grant 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 Ocean Wind to use a non-existent shared cable
corridor for this Project. Furthermore, Ocean Wind 1’s export cables
would connect to the power grid via different onshore substations than
Atlantic Shores South. Developing a shared export cable corridor would
not be technically or economically practicable because the Ocean Wind 1
and Atlantic Shores South projects have distinct interconnection points to
the electric power grid.

SAV Avoidance
Alternative E-1

NMFS requested that BOEM consider an offshore export cable routing
alternative that would avoid impacts on SAV. The Oyster Creek export
cable route would make landfall on Island Beach State Park within an
auxiliary parking lot of Swimming Area #2 and then follow Shore Road
north approximately 2.67 miles before entering Barnegat Bay to
reconnect to the Oyster Creek export cable route in Barnegat Bay (refer
to Figure C-2 in Appendix C, Additional Analysis for Alternatives
Dismissed). Alternative E-1 would increase the export cable route by
approximately 6.2 miles, which would likely require installation of a
reactive compensation station approximately 3 to 5 miles offshore of
Island Beach State Park due to energy dissipation and consequent limits
in the distance that active power can be carried.

An SAV avoidance alternative identified in the COP as the Prior Channel
Route Option was developed by Ocean Wind in November 2021. The
Prior Channel Route Option was developed following the same premise
of Alternative E-1; however, the export cable would not travel as far north
on Shore Road prior to entering Barnegat Bay and reconnecting to the
export cable route identified under the Proposed Action. Because the
Prior Channel Route Option was developed with the same premise as
Alternative E-1, would have substantially similar effects on SAV, and
would result in fewer resource impacts, the Prior Channel Route is carried
forward in the Draft EIS as Alternative E, and Alternative E-1 was not
carried forward for separate analysis.
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Alternative

Rationale for Dismissal

SAV Avoidance
Alternative E-2

NMFS requested that BOEM consider an offshore export cable routing
alternative that would avoid impacts on SAV. The Oyster Creek export
cable route would make landfall on Island State Beach Park within an
auxiliary parking lot of Swimming Area #2 and then follow Central
Avenue/Shore Road north approximately 2.7 miles before crossing
Barnegat Bay to make landfall within a parking lot at Berkeley Island
County Park and would then follow existing roads to the onshore
substation. Alternative E-2 would increase the export cable route by
approximately 4.3 miles, which would likely require installation of a
reactive compensation station approximately 3 to 5 miles offshore of
Island Beach State Park due to energy dissipation and consequent limits
in the distance that active power can be carried.

BOEM's regulations and guidance under 30 CFR 585.626 and 585.627
require the lessee to submit detailed geotechnical and geophysical data
and analysis, benthic survey data and analysis, socioeconomic data and
analysis, biological data and analysis, and initial cable installation
feasibility information as well as MEC and UXO supplemental information.
Alternative E-2 identifies significant new route areas (2.8 miles
offshore/nearshore and 9.3 miles onshore) for which the lessee has not
collected and analyzed the required data. Without the required data and
analysis, BOEM cannot confirm that Alternative E-2 is technically
feasible. Obtaining the required data would require additional desktop
analysis, development of survey plans, survey, lab analysis, and reporting
for BOEM to review. Additional survey could result in up to 2 years of
Project delays.

Alternative E-2 has substantially similar benefits to SAV as Alternative E,
which is analyzed in detail in this Final EIS. Alternative E also greatly
minimizes impacts on SAV in comparison to the impacts expected from
the Proposed Action. Furthermore, Alternative E does not have the same
feasibility concerns and resource impacts as Alternative E-2. Additional
detail regarding the feasibility concerns and resource impacts associated
with Alternative E-2 are provided in Appendix C, Additional Analysis for
Alternatives Dismissed. Therefore, Alternative E-2 was dismissed from
further consideration in the Draft EIS.
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Alternative

Rationale for Dismissal

SAV Avoidance
Alternative E-3

NMFS and NJDEP requested that BOEM consider an offshore export
cable routing alternative that would avoid impacts on SAV. The Oyster
Creek export cable route would make landfall in an existing parking lot in
Ship Bottom, New Jersey, and then follow Route 72 and U.S. Highway 9
to the onshore substation.

BOEM's regulations and guidance under 30 CFR 585.626 and 585.627
require the lessee to submit detailed geotechnical and geophysical data
and analysis, benthic survey data and analysis, socioeconomic data and
analysis, biological data and analysis, and initial cable installation
feasibility information as well as MEC and UXO supplemental information.
Alternative E-3 identifies significant new route areas (7.3 miles offshore
and 13.7 onshore) for which the lessee has not collected and analyzed
the required data. Without the required data and analysis, BOEM cannot
confirm that Alternative E-3 is technically feasible. Obtaining the required
data would require additional desktop analysis, development of survey
plans, survey, lab analysis, and reporting for BOEM to review. Additional
survey and analysis could result in up to 2 years of delay, which would
result in delays to the anticipated commencement of commercial
operations and may result in a determination that Alternative E-3 is not
feasible or results in unacceptable unavoidable impacts.

Alternative E-3 has substantially similar benefits to SAV as Alternative E,
which is analyzed in detail in this Final EIS. Alternative E also greatly
minimizes impacts on SAV in comparison to the impacts expected from
the Proposed Action. Furthermore, Alternative E does not have the same
feasibility concerns and resource impacts as Alternative E-3. Additional
detail regarding the feasibility concerns and resource impacts associated
with Alternative E-3 are provided in Appendix C, Additional Analysis for
Alternatives Dismissed. Therefore, Alternative E-3 was dismissed from
further consideration in the Draft EIS.
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Alternative

Rationale for Dismissal

Onshore Export Cables

Alternatives to onshore
export cable routes

Commenters requested that BOEM consider alternative export cable
routes to reduce disturbance to local communities. Suggestions for
alternatives included utilizing vacant land across from Oyster Creek
Power Plant, running cables under the Forked River or Oyster Creek, or
utilizing the Corson’s and Egg Harbor inlets to access the BL England
interconnection point.

An alternative to utilize the vacant land across from the Oyster Creek
Power Plant for the onshore cable route will not be carried forward for
separate analysis because it would not be substantially different in design
or effects than the analysis of the Proposed Action and other action
alternatives. Moreover, there is no evidence that the alternative would
avoid or substantially lessen one or more significant socioeconomic or
environmental effects of the Project. The Holtec Property route from the
landfall location in Lacey Township to the Oyster Creek substation travels
west across undeveloped land, taking advantage of previously disturbed
areas where possible, before following abandoned roadways associated
with the existing confined disposal facility and Holtec property. To
minimize potential impacts on wetlands and vegetation, the route would
follow existing berms, paths, and trails where practical. This route crosses
through the vacant land across from the Oyster Creek Power Plant before
following existing roadways, State Route 9, and a private road to the
Oyster Creek substation parcel.

Ocean Wind reviewed potential export cable routes within the Forked
River and the Oyster Creek channel and determined they were not
technically feasible or practical options to carry forward for detailed
analysis in the PDE. The route within the Forked River was not carried
forward because it would require additional regulatory approval to install a
cable within the federally maintained navigation channel, and its
implementation would have greater environmental impacts than the
proposed routes. Additionally, there are design and construction
constraints due to the Forked River’s narrow channel and shallow water
depths outside the channel. The Oyster Creek route was not carried
forward for analysis due to constraints related to cable construction and
maintenance, including that very deep cable burial would be required at
the channel entrance that is currently dredged.

The use of Great Egg Harbor inlet for the export cable route was also
evaluated by Ocean Wind. This alternative was not carried forward for the
following reasons: sediments in the inlet are dynamic, requiring additional
cable protection such as cable mattresses, which would result in
additional impacts on natural resources; access to the inlet by other
vessels would be restricted during construction, which would result in
additional impacts on other marine uses and navigation; and there is an
existing USACE borrow area at the mouth of the inlet and USACE does
not typically authorize crossing of borrow areas. Additional detalil
regarding the feasibility concerns associated with the Great Egg Harbor
inlet export cable route are provided in Appendix C.
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Alternative

Rationale for Dismissal

Alternative maximizing
protection of natural
resources/locate Project
outside known habitat for
federal or state-listed
species

BOEM received comments to consider a Project alternative that
maximizes the protection of natural habitats and minimizes the impact on
those habitats and associated flora and fauna, particularly avoiding
potential cable landing on Island Beach State Park and other barrier
island locations that are prime ecological assets containing populations of
several globally rare, federal and state rare, endangered, and threatened
animals, plants, and natural communities.

Ocean Wind has coordinated with NJDEP to identify the preferred
location for a crossing of Island Beach State Park that would minimize
impacts on park operations and resources. The proposed export cable
would make landfall within an existing auxiliary parking lot for Swimming
Area #2, and the main parking lot for Swimming Area #2 would be used
for equipment staging. Use of existing parking lots for the cable landfall
and equipment staging would minimize impacts on natural habitats and
associated flora and fauna. Because impacts on Island Beach State Park
have already been reviewed extensively and Ocean Wind is using
NJDEP’s preferred location for crossing the barrier island, consideration
of other alternative cable landing locations within Island Beach State Park
is not warranted.

Alternative to minimize
impacts on NARW

A commenter requested that BOEM include a range of alternatives to
prohibit HRG during seasons when protected species are known to be
present in the Project area, in addition to any dynamic restrictions due to
the presence of NARW or other endangered species. Additionally, the
EIS should include alternatives that require clearance zones for NARW
that extend at least 1,000 meters with requirements for HRG survey
vessels to use Protected Species Observers and Passive Acoustic
Monitoring to establish and monitor these zones with requirements to
cease surveys if a NARW enters the clearance zone.

BOEM reviewed this request for an alternative and determined that it
would be more suitable to address potential impacts of HRG surveys
through mitigation and monitoring rather than as an EIS alternative. Refer
to Appendix H, Mitigation and Monitoring, for BOEM’s recommended
measures to avoid or minimize impacts on marine mammals during
construction and operation of the Project.

Maximum-case alternative

One commenter requested that BOEM include an alternative that
combines the most-disruptive components for each option included in the
PDE. When BOEM conducts an environmental review of a lessee’s COP,
BOEM considers the maximum-case scenario for each design parameter
that is defined in the COP. Because BOEM already considers the
maximum-case scenario as part of its review of the Proposed Action, the
analysis of a maximum-case alternative and the Proposed Action would
reach the same impact conclusion. This alternative was not carried
forward for separate analysis because it is already analyzed in detail as
the Proposed Action.
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Alternative Rationale for Dismissal
Alternate Energy Source

Alternative energy source | Commenters suggested BOEM analyze alternative energy options such
to meet the demand as onshore wind, electrical generation from tidal movements, solar
energy, small modular nuclear reactors, or natural gas. Renewable
Energy Lease Number OCS-A 0498 only authorizes the submission of a
COP for offshore wind energy. Generation of any other form of energy
would not be permitted under this lease. In order for BOEM to analyze
other renewable energy options on the OCS (e.g., marine hydrokinetics
(including tidal energy), a new leasing process would need to occur
specifically for that energy source. In addition, analyzing onshore
conventional and alternative energy development is outside BOEM’s
jurisdiction. Finally, this alternative is not responsive to the purpose and
need and would not address BOEM’s regulatory need to determine
whether to approve, approve with modifications, or disapprove the COP
to construct, operate, and conceptually decommission a commercial-
scale wind energy facility within the Lease Area. Therefore, this
alternative was not carried forward for detailed analysis.

HRG = high-resolution geophysical; NARW = North Atlantic right whale; NJDEP = New Jersey Department of
Environmental Protection

2.2. Non-Routine Activities and Events

Non-routine activities and events associated with the proposed Project could occur during construction
and installation, O&M, or decommissioning. Examples of such activities or events could include
corrective maintenance activities, collisions involving vessels or vessels and marine life, allisions (a
vessel striking a stationary object) involving vessels and WTGs or OSS, cable displacement or damage by
anchors or fishing gear, chemical spills or releases, severe weather and other natural events, seismic
activity, fires, and terrorist attacks. These activities or events are difficult to predict with certainty. This
section provides a brief assessment of each of these potential events or activities.

o 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. Ocean Wind
anticipates housing spare parts for key Project components at an O&M facility to initiate repairs
expeditiously.

e Collisions and allisions: These could result in spills (described below) or injuries or fatalities to
wildlife (addressed in Chapter 3). Collisions and allisions are anticipated to be unlikely based on the
following factors that would be considered for the proposed Project:

o USCG requirement for lighting on vessels

o NOAA vessel speed restrictions

o The proposed spacing of WTGs and OSS

o The lighting and marking plan that would be implemented, as described in Section 2.1.2.2.3
o The inclusion of proposed Project components on navigation charts

o Cable displacement or damage by vessel anchors or fishing gear: This could result in safety concerns
and economic damage to vessel operators and may require corrective action by Ocean Wind such as
the need for one or more cable splices to an export or inter-array cable(s). However, such incidents
are unlikely to occur because the proposed Project area would be indicated on navigational charts and
the cable would be buried at least 4 feet (1.2 meters) deep or protected with hard armor.
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Chemical spills or releases: For offshore activities, these include inadvertent releases from refueling
vessels, spills from routine maintenance activities, and any more significant spills as a result of a
catastrophic event (which could include spills or releases from the WTG or OSS structures). All
vessels would be certified by the Project to conform to vessel O&M protocols designed to minimize
risk of fuel spills and leaks. Ocean Wind would be expected to comply with USCG and BSEE
regulations relating to prevention and control of oil spills. Onshore, releases could potentially occur
from construction equipment or HDD activities. All wastes generated onshore shall comply with
applicable state and federal regulations, including the Resource Conservation and Recovery Act and
the Department of Transportation Hazardous Materials regulations.

Severe weather and natural events: Extratropical storms, including northeasters, are common in the
Lease Area from October to April. These storms bring high winds and heavy precipitation, which can
lead to severe flooding and storm surges. Hurricanes that travel along the coastline of the eastern U.S.
have the potential to affect the Lease Area with high winds and severe flooding. On average,
hurricanes occur every 3 to 4 years within 90 to 170 miles of the New Jersey Coast (Ocean Wind
2023). The return rate of hurricanes may become more frequent than the historical record, and the
future probability of a major hurricane will likely be higher than the historical record of these events
due to climate change. The engineering specifications of the WTGs and their ability to sufficiently
withstand weather events is independently evaluated by a certified verification agent when reviewing
the Facility Design Report and Fabrication and Installation Report according to international
standards, which include withstanding hurricane-level events. One of these standards calls for the
structure to be able to withstand a 50-year return interval event. An additional standard also includes
withstanding 3-second gusts of a 500-year return interval event, which would correspond to Category
5 hurricane windspeeds. If severe weather caused a spill or release, the actions outlined above would
help reduce potential impacts. Severe flooding or coastal erosion could require repairs, with impacts
associated with repairs being similar to those outlined in Chapter 3 for construction activities. While
highly unlikely, structural failure of a WTG (i.e., loss of a blade or tower collapse) would result in
temporary hazards to navigation for all vessels, similar to the construction and installation impacts
described in Chapter 3. As discussed in Section 2.1.2.2.2, Onshore Activities and Facilities, the
design of onshore facilities, including the TJBs and substations, accounts for erosion, more frequent
high-intensity storm events, tidal surge, and sea level rise associated with climate change. Refer to
Appendix |, Supplemental Information, for additional information regarding climate resiliency.

Seismic activity: Three fault lines existing within northern New Jersey. Within 160 kilometers of the
Project area, only minor (less than or equal to magnitude 4: non-damaging but felt) earthquakes have
been recorded since 1783. Fault rupture is considered unlikely because no active or potentially active
faults have been identified within or near the Project (Ocean Wind 2023). The impacts from seismic

activity would be similar to those assessed for other non-routine events or activities.

Fires: Malfunction of WTGs or OSS could potentially cause a fire. An Emergency Response Plan has
been prepared by Ocean Wind as part of the COP (Ocean Wind 2023) to provide clear instructions
regarding procedures during emergency incident scenarios, which include fires. The impacts from
fires would be similar to those assessed for severe weather and natural events.

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

2.3. Summary and Comparison of Impacts Among Alternatives

Table 2-4 provides a summary and comparison of the impacts under the No Action Alternative and each
action alternative assessed in Chapter 3. Under the No Action Alternative, any potential environmental
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and socioeconomic impacts, including benefits, associated with the proposed Project would not occur;
however, impacts could occur from other ongoing and planned activities. Section 3.1 provides definitions
for negligible, minor, moderate, and major impacts.
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Table 2-4 Summary and Comparison of Impacts Among Alternatives with No Mitigation Measures

Alternative A

Proposed Action Differences Among Action Alternatives

Resource No Action Alternative

Alternatives B-1, B-2, and D could have slightly
less adverse but not materially different impacts
on air quality compared to the Proposed Action
due to a reduced number of WTGs. Similarly,
Alternatives B-1, B-2, and D could have slightly
less beneficial impacts on air quality from
displacement of fossil-fueled power generation
compared to the Proposed Action. However, the
overall impact level would be the same as for the
Proposed Action: minor to moderate adverse
and minor beneficial.

Alternatives C-1 and C-2 would have the same
number of WTGs as the Proposed Action and,
therefore, the same anticipated emissions and
impact levels. Under Alternative E, the offshore

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

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate adverse
cumulative impacts due to
emissions of criteria pollutants,
VOCs, HAPs, and GHGs,

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

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute a noticeable increment to the
moderate adverse and moderate
beneficial cumulative impacts on air
quality.

mostly released during
construction and
decommissioning, and minor to
moderate beneficial
cumulative impacts on regional
air quality after offshore wind
projects are operational.

and onshore cable lengths, and thus the
construction emissions, would be slightly greater
than for the Proposed Action. However, the
impact levels would be the same as for the
Proposed Action: minor to moderate adverse
and minor beneficial.

The cumulative impacts associated with

Alternatives B, C, D, and E when each is
combined with the impacts from ongoing and
planned activities (including offshore wind
activities) would be the same as for the Proposed
Action: moderate adverse and moderate
beneficial.
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Resource No Action Alternative

Alternative A
Proposed Action

Differences Among Action Alternatives

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

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in negligible to minor
adverse cumulative impacts
because bat presence on the
OCS is anticipated to be limited
and onshore bat habitat
impacts are expected to be
minimal.

3.5 Bats

Proposed Action: The Proposed Action
would have negligible to minor impacts
on bats, especially if tree clearing is
conducted outside of the active season.
The primary risks would be from potential
onshore removal of habitat and operation
of offshore WTGs (e.g., collision,
barotrauma); however, occurrence of bats
offshore is low and mortality is anticipated
to be rare in the onshore or offshore
environment.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable increment to
the negligible to minor cumulative
impacts on bats.

Alternatives B-1, B-2, and D may result in slightly
less, but not materially different, negligible
impacts on bats than those described under the
Proposed Action. Alternative C-1 would have the
same WTG number and overall Wind Farm Area
footprint as the Proposed Action and, therefore,
would have similar impacts on bats. Alternative
C-2 would have the same number of WTGs as
the Proposed Action, but compressed in a
smaller footprint, and, therefore, would have
similar impacts on bats. Alternative E would limit
the export cable route to the more northerly
route, which is analyzed as part of the Proposed
Action and so impacts would be the same.
Therefore, the impact levels of Alternatives B, C,
D, and E would be the same as for the Proposed
Action: negligible to minor.

The cumulative impacts associated with
Alternatives B, C, and D, when each combined
with the impacts of ongoing and planned
activities (including offshore wind activities),
would be the same as for the Proposed Action:
negligible to minor.
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Alternative A

Resource No Action Alternative . Differences Among Action Alternatives
Proposed Action
3.6 Benthic No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1 and B-2 would reduce the
Resources Continuation of existing would have negligible to moderate number of WTGs compared to the Proposed

environmental trends and
ongoing activities under the No
Action Alternative would result
in negligible to moderate
impacts on benthic resources.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate adverse
cumulative impacts and could
potentially include moderate
beneficial impacts resulting
from emplacement of structures
(habitat conversion).

adverse impacts and moderate
beneficial impacts on benthic resources.
Adverse impacts would primarily result
from new cable emplacement, pile-driving
noise, anchoring, and the presence of
structures. Beneficial impacts would result
from the presence of new structures.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable to noticeable
increment to the moderate adverse and
moderate beneficial cumulative impacts
on benthic resources.

Action, and so the impacts would be reduced
compared to the Proposed Action. There would
be fewer foundations and less inter-array cable,
which would reduce impacts associated with the
presence of structures and conversion of habitat
from soft-bottom to scour protection. These
alternatives would have impact levels of
negligible to minor adverse and moderate
beneficial.

Under Alternatives C-1 and C-2, the overall
impact level would be the same as for the
Proposed Action (negligible to minor adverse
and moderate beneficial), as the number of
WTGs would remain the same and the overall
footprint would remain the same or slightly less.

Alternative D would remove 15 WTGs from the
northeastern corner of the Wind Farm Area to
minimize impacts on the sand ridge and trough
features. Under this alternative, avoidance of the
sand ridge and trough features would potentially
benefit benthic communities. Alternative D would
result in negligible to minor impacts and
moderate beneficial impacts.

Under Alternative E, impacts on SAV would be
reduced and the overall impact level would be
the same as for the Proposed Action: negligible
to minor adverse and moderate beneficial.

The cumulative impacts associated with
Alternatives B, C, D, and E when each combined
with the impacts from ongoing and planned
activities (including offshore wind activities)
would be the same as for the Proposed Action:
moderate adverse and moderate beneficial.
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Alternative A
Proposed Action

Differences Among Action Alternatives

3.7 Birds No Action Alternative:
Continuation of existing
environmental trends and
ongoing activities under the No
Action Alternative would result

in minor impacts on birds.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate adverse
cumulative impacts but could
include moderate beneficial
impacts because of the

presence of offshore structures.

Proposed Action: The Proposed Action
would have minor adverse impacts on
birds, primarily associated with habitat
loss and collision-induced mortality from
rotating WTGs and permanent habitat
loss and conversion from onshore
construction. Minor beneficial impacts
would result from increased foraging
opportunities for marine birds.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable increment to
the moderate adverse and moderate
beneficial cumulative impacts on birds.

Alternatives B-1, B-2, and D would reduce the
number of WTGs compared to the Proposed
Action, which may result in slightly less impacts
on species with high collision sensitivity and high
displacement sensitivity, but would not change
the impact level: minor with minor beneficial
impacts.

Alternatives C-1 and C-2 would have the same
number of WTGs as the Proposed Action and,
therefore, would have same minor with minor
beneficial impacts on birds.

Under Alternative E, the rerouting of the Oyster
Creek export cable in Barnegat Bay to avoid SAV
would benefit bird species that use this habitat.
Alternative E would slightly increase the length of
the onshore cable route compared to the
Proposed Action, but the cable would mostly be
placed along the parking area and Central
Avenue/Shore Road, minimizing impacts on
vegetation and bird foraging and nesting habitat.
Alternative E would have the same minor with
minor beneficial impacts on birds as the
Proposed Action.

The cumulative impacts associated with
Alternatives B, C, D, and E when each combined
with the impacts from ongoing and planned
activities (including offshore wind activities)
would be the same as for the Proposed Action:
moderate adverse and moderate beneficial.
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Proposed Action
3.8 Coastal No Action Alternative: Proposed Action: The Proposed Action Because Alternatives B, C, and D involve
Habitat and Continuation of existing would have moderate impacts on coastal | modifications only to offshore components,
Fauna environmental trends and habitat and fauna, primarily driven by impacts on coastal habitat and fauna from those
ongoing activities under the No | climate change. alternatives would be the same as those under
Action Alternative would result | cymulative Impacts of the Proposed the Proposed Action: moderate. Alternative E
in moderate impacts on coastal | Action: The Proposed Action would could affect slightly more habitat on Island Beach
habitat and fauna. Currently, contribute an undetectable increment to State Park than the Proposed Action and
there are no other offshore wind | the moderate cumulative impacts on Alternatives B, C, and D, but impacts would
activities proposed in the coastal habitat and fauna. remain limited overall. The impacts would be the
geographic analysis area. same as those under the Proposed Action:
Cumulative Impacts of the No moderate.
Action Alternative: The No The cumulative impacts of Alternatives B, C, D,
Action Alternative combined and E when each combined with the impacts
with all planned activities would from ongoing and planned activities (including
result in moderate cumulative offshore wind) would be the same as those of the
impacts on coastal habitat and Proposed Action: moderate.
fauna, primarily driven by
climate change.
3.9 No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1 and B-2, and D would reduce
Commercial Continuation of existing would have minor to major adverse the number of WTGs compared to the Proposed
Fisheries and | environmental trends and impacts on commercial fisheries and Action, providing fishing vessels in the Lease
For-Hire ongoing activities under the No | minor to moderate adverse impacts on Area with more area to operate and fish and
Recreational Action Alternative would result for-hire recreational fishing. The major reducing the potential for gear entanglement and
Fishing in minor to major impacts for impact rating for some fisheries and loss. However, the impact level is anticipated to

commercial fisheries and minor
to moderate impacts on for-hire
recreational fishing. 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 No

Action Alternative: The No
Action Alternative combined

fishing operations is primarily driven by
regulated fishing effort and climate
change because of the potential
disruptions to fishing operations in the
Project area. The impacts of the
Proposed Action 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: The Proposed Action would
contribute an appreciable increment to the

be the same as for the Proposed Action: minor
to major for commercial fisheries and minor to
moderate for for-hire recreational fishing
operations, with long-term minor to moderate
beneficial impacts for certain commercial
fisheries and some for-hire recreational fishing
operations.

Alternatives C-1 and C-2 would have the same
number of WTGs as the Proposed Action and,
therefore, would have the same overall impact
levels as the Proposed Action: minor to major
for commercial fisheries and minor to moderate
for for-hire recreational fishing operations, with
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with all planned activities would
result in a minor to major
adverse cumulative impact on
commercial fisheries and minor
to moderate adverse
cumulative impact on
commercial fisheries because
some commercial fisheries and
fishing operations would
experience substantial long-
term disruptions. There would
be a minor to moderate
adverse cumulative impact on
for-hire recreational fishing.
This impact rating is primarily
driven by the presence of
offshore structures, regulated
fishing effort, and climate
change. The cumulative
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.

minor to major adverse cumulative
impacts on commercial fisheries and
minor to moderate adverse cumulative
impact on for-hire recreational fishing.
Cumulative impacts could also include
long-term minor to moderate beneficial
impacts for certain commercial fisheries
and some for-hire recreational fishing
operations.

long-term minor to moderate beneficial impacts
for certain commercial fisheries and some for-
hire recreational fishing operations.

Alternative E would provide a slight benefit to
commercial and for-hire recreational fisheries by
reducing the impact on SAV, a nursery habitat for
targeted species, but the impact level would be
the same as for the Proposed Action: minor to
major for commercial fisheries and minor to
moderate for for-hire recreational fishing
operations, with long-term minor to moderate
beneficial impacts for certain commercial
fisheries and some for-hire recreational fishing
operations.

The cumulative impacts of Alternatives B, C, D,
and E when each combined with the impacts
from ongoing and planned activities would be the
same as for the Proposed Action: minor to
major for commercial fisheries and minor to
moderate for for-hire recreational fishing
operations, with long-term minor to moderate
beneficial impacts for certain commercial
fisheries and some for-hire recreational fishing
operations.
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3.10 Cultural No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1, B-2, C-1, C-2, and D would
Resources Continuation of existing would have moderate impacts on cultural | have the same moderate impact level on cultural

environmental trends and
ongoing activities under the No
Action Alternative would result
in moderate impacts on cultural
resources, primarily as a result
of dredging, cable
emplacement, and activities
that disturb the seafloor.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate cumulative
impacts on cultural resources.

resources primarily from the introduction
of intrusive visual elements, which alter
character-defining ocean views of historic
properties onshore that contribute to the
resource’s eligibility for the NRHP and
result in a loss of historic or cultural value;
and dredging, cable emplacement, and
activities that disturb the seafloor, which
result in damage to or destruction of
submerged archaeological sites or other
underwater cultural resources (e.g.,
shipwreck, debris fields, ancient
submerged landforms) from offshore
bottom-disturbing activities, resulting in a
loss of scientific or cultural value.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an appreciable increment to the
moderate cumulative impacts on cultural
resources.

resources as the Proposed Action. While the
degree of visual impacts on cultural resources
under Alternatives B-1 and B-2 would be lower
than under the other alternatives, these impacts
would still require comparable mitigation.

Alternative E would have the same overall
moderate impact level on cultural resources as
the Proposed Action.

The cumulative impacts of Alternatives B-1, B-2,
C-1, C-2, and D when each combined with the
impacts from ongoing and planned activities
(including other offshore wind activities) would be
the same as for the Proposed Action: moderate.
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3.11 No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1, B-2, and D would result in a
Demographics | Continuation of existing would have minor adverse and moderate | slight reduction in both adverse and beneficial
Employment, environmental trends and beneficial impacts on demographics, impacts on demographics, employment, and
and ongoing activities under the No | employment, and economics. economics compared to the Proposed Action
Economics Action Alternative would result because of the reduced number of WTGs, but

in minor adverse impacts and
minor beneficial impacts on
demographics, employment,
and economics.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in minor adverse and
moderate beneficial
cumulative impacts.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable to noticeable
increment to the minor adverse and
moderate beneficial cumulative impacts
on demographics, employment, and
economics.

the overall impact would be the same: minor
adverse impacts and moderate beneficial
impacts.

Alternatives C-1, C-2, and E would not change
the number of WTGs and therefore the impacts
are anticipated to be the same as those of the
Proposed Action: minor adverse and moderate
beneficial.

The cumulative impacts of Alternatives B, C, D
and E when each combined with the impacts
from ongoing and planned activities (including
other offshore wind activities) would be the same
as for the Proposed Action: minor adverse and
moderate beneficial.
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3.12 No Action Alternative: Proposed Action: The Proposed Action Impacts of Alternatives B-1, B-2, C-1, C-2, D,
Environmental | Continuation of existing would have a range of impacts, such as and E would be the same as those of the
Justice environmental trends and minor impacts resulting from the Proposed Action for environmental justice

ongoing activities under the No
Action Alternative would result
in impacts on environmental
justice populations ranging from
minor to moderate adverse to
minor beneficial.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate cumulative
impacts because environmental
justice populations would have
to adjust somewhat to account
for disruptions due to notable
and measurable adverse
impacts.

disruption of marine activities during
offshore cable installation and impacts of
noise on commercial and for-hire fishing,
and moderate impacts due to the long-
term presence of structures in the
offshore environment and secondary
impacts on fishing vessels or at onshore
seafood processing and distribution
facilities. Potential minor beneficial
impacts would result from port utilization
and the enhanced employment
opportunities. Overall, BOEM expects that
impacts of the Proposed Action on
environmental justice populations would
be moderate because environmental
justice populations would have to adjust
somewhat to account for disruptions due
to notable and measurable adverse
impacts. The Proposed Action would not
result in disproportionately “high and
adverse” impacts on environmental justice
populations.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute a noticeable increment to the
moderate cumulative impacts on
environmental justice populations.

populations and would range from minor to
moderate adverse to minor beneficial, and are
anticipated to be moderate overall. These action
alternatives would not result in disproportionately
“high and adverse” impacts on environmental
justice populations.

The cumulative impacts of Alternatives B, C, D,
and E when each combined with the impacts
from ongoing and planned activities (including
other offshore wind activities) would be the same
as for the Proposed Action: moderate.
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3.13 Finfish, No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1, B-2, and D would reduce the
Invertebrates, | Continuation of existing would result in negligible to moderate number of WTGs and would slightly reduce
and Essential | environmental trends and impacts for finfish, invertebrates, and impacts on finfish, invertebrates, and EFH
Fish Habitat ongoing activities under the No | EFH. The primary impacts on finfish compared to the Proposed Action, given that

Action Alternative would result
in moderate impacts on finfish,
invertebrates, and EFH.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate cumulative
impacts on finfish,
invertebrates, and EFH. Itis
anticipated that the greatest
impact on finfish and
invertebrates would be caused
by ongoing regulated fishing
activity and climate change.

would be from noise during construction
and operation of the proposed Project.
Long-term impacts on EFH from
construction and installation of the
Proposed Action would be minor, as the
resources would likely recover naturally
over time. The Proposed Action would
have negligible to minor impacts on
invertebrates through temporary
disturbance and displacement, habitat
conversion, and behavioral changes,
injury, and mortality of sedentary fauna.
The presence of structures may have a
minor beneficial effect on invertebrates
through an “artificial reef effect.” Despite
invertebrate mortality and varying extents
of habitat alteration, BOEM expects the
long-term impact on invertebrates from
construction and installation of the
Proposed Action to be minor, as the
resources would likely recover naturally
over time.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute a noticeable increment to the
negligible to moderate cumulative
impacts on finfish, invertebrates, and
EFH.

there would be fewer foundations developed and,
therefore, less permanent loss of habitat and
lower noise impacts during associated pile
driving; however, the impact level would be the
same as for the Proposed Action: negligible to
moderate.

Alternatives C-1 and C-2 would have no
significant change to the negligible to moderate
impacts under the Proposed Action, as the
number of WTGs would remain the same and the
overall footprint would remain the same or
slightly less.

Alternative E would result in impacts similar to
those described under the Proposed Action:
negligible to moderate.

The cumulative impacts of Alternatives B, C, D,
and E when each combined with the impacts
from ongoing and planned activities (including
other offshore wind activities) would be the same
as for the Proposed Action: negligible to
moderate.
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No Action Alternative:
Continuation of existing
environmental trends and
activities under the No Action
Alternative would result in
negligible adverse and minor
beneficial impacts on land use
and coastal infrastructure.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in minor adverse
cumulative impacts and minor
beneficial cumulative impacts.

3.14 Land Use
and Coastal
Infrastructure

Proposed Action: The Proposed Action
would result in minor adverse with minor
beneficial impacts on land use and
coastal infrastructure. Beneficial impacts
would result from port utilization. Adverse
impacts would primarily result from land
disturbance during onshore installation of
the cable route and substation, accidental
spills, and construction noise and traffic.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute a noticeable increment to the
minor adverse and minor beneficial
cumulative impacts.

Alternatives B-1, B-2, C-1, C-2, and D would
have the same impacts on land use and coastal
infrastructure as the those of Proposed Action—
minor adverse with minor beneficial impacts.
Because there would be fewer WTGs under
these alternatives, there would be less potential
for contamination from unforeseen spills or
accidents, less light being emitted from offshore,
and less need for port facilities for shipping,
berthing, and staging. However, under all of
these alternatives, the majority of the WTGs
would still be visible and there would be no
meaningful difference in impacts on land use and
coastal infrastructure.

Alternative E would have the same impacts on
land use and coastal infrastructure as the those
of Proposed Action: minor adverse with minor
beneficial impacts. Alternative E would slightly
increase the onshore portion of the Oyster Creek
export cable route, resulting in increased impacts
on land use associated with temporary
construction activity compared to the Proposed
Action. The overall impact magnitudes would be
the same because the cable corridors would
follow existing right-of-way and the primary
impacts would be limited to the duration of
construction.

The cumulative impacts of Alternatives B, C, D,
and E when each is combined with the impacts
from ongoing and planned activities (including
offshore wind activities) would be the same as for
the Proposed action: minor adverse and minor
beneficial.
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3.15 Marine No Action Alternative: Planned Action: BOEM anticipates that Alternatives B-1, B-2, C-1, and D would result in
Mammals Continuation of existing the impacts resulting from the Proposed the same impacts on marine mammals as

environmental trends and

ongoing activities under the No
Action Alternative would result
in minor to moderate impacts

NARW), odontocetes, and
pinnipeds. For NARW, the No
Action Alternative would result
in moderate to major impacts.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities
(including other offshore wind
activities) would result in
moderate impacts on
mysticetes, odontocetes, and
pinnipeds, except for the
NARW, on which impacts could
be moderate to major.

on mysticetes (with exception of

Action would result in moderate impacts
for mysticetes, except for the NARW,
which would be moderate to major.
BOEM anticipates that impacts from the
Proposed Action would result in minor
adverse impacts for odontocetes and
pinnipeds and could include minor
beneficial impacts due to the presence of
structures.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable to noticeable
increment to the moderate adverse
impact for mysticetes, minor adverse
impact for odontocetes and pinnipeds,
and moderate to major impact for
NARW.

described for the Proposed Action, with some
impacts being minimally decreased in duration
and geographic extent. The impacts resulting
from the alternatives individually would be minor
and minor beneficial for odontocetes and
pinnipeds, moderate for most mysticetes, and
moderate to major for NARW.

Alternative C-2 would install the same number of
WTGs as the Proposed Action; therefore, the
impacts would be similar to those of the
Proposed Action and would range from minor to
major and could include beneficial impacts.

Alternative E would likely have the same minor
to major adverse impacts and could also result
in beneficial impacts on marine mammals as the
Proposed Action. While Alternative E could result
in reduced acreage of SAV potentially affected,
the overall impacts on marine mammals from the
alternative would not be materially different from
those of the Proposed Action.

The cumulative impacts of Alternatives B, C, D,
and E when each combined with the impacts
from ongoing and planned activities (including
offshore wind activities) would be the same as for
the Proposed action: moderate, except for the
NARW, which would be moderate to major.
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3.16 No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1, B-2, and D would reduce the
Navigation Continuation of existing would result in moderate impacts on number of WTGs, incrementally decreasing
and Vessel environmental trends and navigation and vessel traffic. Impacts impacts on navigation and vessel traffic safety
Traffic ongoing activities under the No | include changes in navigation routes due | compared to the Proposed Action, but would not
Action Alternative would result to the presence of structures and cable change the overall impact level from moderate.
in moderate impacts on emplacement, delays in ports, degraded | The proposed buffer (0.81- to 1.08-nm) between
navigation and vessel traffic. communication and radar signals, and Ocean Wind 1 and Atlantic Shores South would
Cumulative Impacts of the No increased difficulty of offshore SAR or improve vessel navigation and SAR by providing
Action Alternative: The No surveillance missions within the Wind additional space for transiting between the two
Action Alternative combined Farm Area. Some commercial fishing, lease areas. While Alternative C-2 would
with all planned activities would | recreational, and other vessels would compress the WTG layout, the spacing between
result in moderate impacts choose to avoid the Wind Farm Area, structures would be within USCG'’s preferred
primarily due to the presence of | léading to potential congestion of vessels | yange for safe navigation of vessels less than
structures and increased vessel | along the Wind Farm Area borders. The 200 feet in length, and would not have a
traffic, leading to congestion at | increase in potential for marine accidents, | sypstantive change in impacts on navigation and
affected ports, an increased which may result in injury, loss of life, and | yessel traffic. With Ocean Wind 1’s adoption of a
likelihood of collisions and property damage, could produce separation agreement with Atlantic Shores South
allisions, and increased risk of | disruptions for ocean users in the into the Proposed Action, impacts of Alternatives
accidental releases. geographic analysis area. C-1 and C-2 would be the same as for the
Cumulative Impacts of the Proposed Proposed Action: moderate.
Action: The Proposed Action would Under Alternative E, the rerouting of the Oyster
contribute a noticeable increment to the Creek export cable in Barnegat Bay would not
moderate cumulative impacts on result in a discernable difference in impacts on
navigation and vessel traffic. navigation and vessel traffic compared to the
Proposed Action. Alternative E would result in
the same moderate impacts.
The cumulative impacts associated with
Alternatives B, C, D, and E when each is
combined with the impacts from ongoing and
planned activities (including other offshore wind
activities) would be the same as for the Proposed
Action: moderate.
3.17 Other No Action Alternative: Proposed Action: The Proposed Action Impacts of Alternatives B-1 and B-2 would be
Uses Continuation of existing would result in negligible impacts for similar to those of the Proposed Action for
environmental trends and marine mineral extraction and cables and | marine mineral extraction, military and national
ongoing activities under the No | pipelines; minor impacts for aviation and | security uses, aviation and air traffic, cables and
Action Alternative would result air traffic, radar systems, and most pipelines, and scientific research and surveys,
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in negligible impacts for
marine mineral extraction,
marine and national security
uses, aviation and air traffic,
cables and pipelines, and radar
systems and moderate impacts
on scientific research and
surveys.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in negligible to minor
cumulative impacts for marine
mineral extraction, aviation and
air traffic, and cables and
pipelines; moderate cumulative
impacts for radar systems due
to WTG interference; minor
cumulative impacts for military
and national security uses
except for USCG SAR
operations, which would have
moderate cumulative impacts;
and major cumulative impacts
for scientific research and
surveys.

military and national security uses;
moderate impacts for USCG SAR
operations; and major impacts for
NOAA'’s scientific research and surveys.
The installation of WTGs in the Project
area would result in increased
navigational complexity and increased
allision risk for vessel traffic and low-flying
aircraft and would result in line-of-sight
interference for radar systems.
Additionally, the presence of structures
would exclude certain areas within the
Project area occupied by Project
components (e.g., WTG foundations,
cable routes) from potential vessel and
aerial sampling and affect survey gear
performance, efficiency, and availability
for NOAA surveys supporting commercial
fisheries and protected-species research
programs.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute a noticeable increment to the
negligible to minor cumulative impacts
for aviation and air traffic, cables and
pipelines, marine mineral extraction, and
most military and national security uses;
moderate cumulative impacts for radar
systems and USCG SAR operations; and
major cumulative impacts for NOAA’s
scientific research and surveys.

with the overall impact ratings of negligible to
major. Alternatives B-1 and B-2 could potentially
decrease impacts on radar systems by removing
the WTGs closest to the shore, which would
possibly reduce line-of-sight impacts; however,
localized, long-term, minor impacts on radar
systems are still anticipated.

Impacts of Alternative C-1 would be similar to
those of the Proposed Action for marine mineral
extraction, military and national security uses,
aviation and air traffic, cables and pipelines, and
scientific research and surveys, with the overall
impact ratings of negligible to major. Alternative
C-1 could potentially increase adverse impacts
on radar systems by adding an additional 8
WTGs to the northern portion of the Lease Area
closest to the shore, which would possibly
increase line-of-sight impacts; however,
localized, long-term, minor impacts on radar
systems are still anticipated.

Impacts of Alternative C-2 would be similar to
those of the Proposed Action for marine mineral
extraction, aviation and air traffic, cables and
pipelines, and radar, with the overall impact
ratings of negligible to major. Although
Alternative C-2 would reduce the array spacing
to no less than 0.99 nm between rows, the
overall magnitude of impacts on scientific
research and surveys would remain similar to
those described for the Proposed Action and
would result in major impacts, as the area would
still likely be excluded from survey operations
because the spacing between WTGs would be
less than 1 nm.

Impacts of Alternative D would be similar to
those of the Proposed Action for cables and
pipelines, marine mineral extraction, military and
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national security uses, radar, and aviation and air
traffic, with the overall impact ratings of
negligible to major. Alternative D could
potentially reduce localized impacts on scientific
research and surveys by avoiding placing
structures in sand ridges and troughs; however,
the structures present throughout the remainder
of the Lease Area would exclude certain portions
of the Project area from potential vessel and
aerial sampling, resulting in major impacts on
scientific research and surveys.

Impacts of Alternative E would be similar to those
of the Proposed Action for marine mineral
extraction, military and national security uses,
aviation and air traffic, cables and pipelines,
radar, and scientific research and surveys, with
the overall impact ratings of negligible to major.
While Alternative E would limit the onshore
export cable route on Island Beach State Park to
the northern option, there are no mapped mineral
extraction areas or pipelines reasonably close to
the offshore export cable route that could be
affected by this alternative.

The cumulative impacts associated with
Alternatives B, C, D, and E when each is
combined with the impacts from ongoing and
planned activities (including offshore wind
activities) would be the same as for the Proposed
Action.
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ongoing activities under the No
Action Alternative would result
in negligible impacts on
recreation and tourism.
Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate adverse and
minor beneficial cumulative
impacts on recreation and
tourism.

and tourism. Impacts would result from
short-term impacts during construction:
noise, anchored vessels, and hindrances
to navigation from the installation of the
export cable and WTGs; and the long-
term presence of cable hardcover and
structures in the Wind Farm Area during
operations, with resulting impacts on
recreational vessel navigation and visual
quality. Beneficial impacts would result
from the reef effect and sightseeing
attraction of offshore wind energy
structures.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable to noticeable
increment to the moderate adverse, and
minor beneficial cumulative impacts on
recreation and tourism.

Resource No Action Alternative . Differences Among Action Alternatives
Proposed Action
3.18 No Action Alternative: Proposed Action: The Proposed Action Impacts of Alternatives B-1, B-2, and D would be
Recreation Continuation of existing would result in moderate adverse and similar to those of the Proposed Action for
and Tourism environmental trends and minor beneficial impacts on recreation recreation and tourism except for the impact of

the presence of structures. Construction would
install fewer WTGs and associated inter-array
cables, which would slightly reduce the
construction footprint and installation period. The
impact level is anticipated to remain the same as
for the Proposed Action: moderate adverse and
minor beneficial.

Impacts of Alternatives C-1 and C-2 would be
similar to those of the Proposed Action for
recreation and tourism except for the impact of
the presence of structures. Under these
alternatives, the change in the WTG positions is
not anticipated to be noticeable to the observer
or affect recreational boating to a meaningful
degree. The impact level is anticipated to remain
the same as for the Proposed Action: moderate
adverse and minor beneficial.

Under Alternative E would not result in a
discernable difference in impacts on recreation
and tourism compared to the Proposed Action.
Alternative E would result in the same moderate
adverse and minor beneficial impacts.

The cumulative impacts associated with
Alternatives B, C, D, and E when each is
combined with the impacts from ongoing and
planned activities (including offshore wind
activities) would be the same as for the Proposed
Action: moderate adverse and minor beneficial.
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3.19 Sea No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1, B-2, C-1, and D would include
Turtles Continuation of existing would result in negligible to minor exclusion of proposed WTGs and lead to the

environmental trends and
ongoing activities under the No
Action Alternative would result
in minor impacts on sea turtles.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in minor cumulative
impacts on sea turtles. Potential
impacts on sea turtles from
multiple construction activities
within the same calendar year
could affect migration, feeding,
breeding, and individual fitness.
The foundations from WTG and
OSS may provide foraging and
sheltering opportunities;
however, the significance of this
reef effect is unknown and any
beneficial impacts would be
negligible.

adverse impacts and could include
potentially minor beneficial impacts.
Beneficial impacts are expected to result
from the presence of structures creating
an artificial reef effect.

Cumulative Impacts of the Proposed
Action: The Proposed Action would
contribute an undetectable to noticeable
increment to the minor cumulative impact
on sea turtles. The main drivers 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.

same types of impacts on sea turtles as
described for the Proposed Action. The impacts
resulting from the alternatives individually would
be similar to those of the Proposed Action and
would range from negligible to minor adverse
and could include potentially minor beneficial
impacts.

Alternative C-2 would compress the layout and
have the same types of impacts on sea turtles.
Although this alternative would result in a
decreased construction and operational footprint,
the impacts resulting from the alternative would
be similar to those of the Proposed Action and
range from negligible to minor and could
potentially include minor beneficial impacts.

Alternative E would result in reduced acreage of
SAV affected by cable emplacement; the impacts
resulting from the alternative alone would be
similar to those of the Proposed Action and
range from negligible to minor and could
include potentially minor beneficial impacts.

The cumulative impacts associated with
Alternatives B, C, D, and E when each is
combined with the impacts from ongoing and
planned activities (including offshore wind
activities) would be the same as for the Proposed
Action: minor.
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environmental trends and
ongoing activities under the No
Action Alternative would result
in moderate impacts on water
quality.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate impacts,
primarily driven by the unlikely
event of a large-volume,
catastrophic release.

water quality primarily due to sediment
resuspension and accidental releases.
The impacts are likely to be temporary or
small in proportion to the geographic
analysis area and the resource would
recover completely after
decommissioning.

Cumulative Impacts of the Proposed
Action: The Proposed Action would result
in moderate cumulative impacts.

Resource No Action Alternative : Differences Among Action Alternatives
Proposed Action

3.20 Scenic No Action Alternative: Proposed Action: Impacts of the Alternatives B-1 and B-2 would reduce the

and Visual Continuation of existing Proposed Action on scenic and visual number of WTGs visible from the seascape and

Resources environmental trends and resources would range from negligible to | landscape compared to the Proposed Action,
ongoing activities under the No | major. The main drivers for this impact which may result in diminished impacts on scenic
Action Alternative would result rating are the major adverse impacts and visual resources but would not change the
in minor to moderate impacts associated with the presence of overall impact level of negligible to major
on scenic and visual resources. | structures, lighting, and vessel traffic. impacts. The impacts of Alternatives C-1, C-2, D,
Cumulative Impacts of the No Cumulative Impacts of the Proposed and E on scenic and visual resources would be
Action Alternative: The No Action: The Proposed Action would similar to the impacts of the Proposed Action:
Action Alternative combined contribute an appreciable increment to the | Negligible to major.
with all other planned activities | major adverse cumulative impact on The cumulative impacts associated with
would result in major scenic and visual resources. Alternatives B, C, D, and E when each is
cumulative impacts on visual combined with the impacts from ongoing and
and scenic resources due to planned activities (including other offshore wind
addition of new structures, activities) would be the same as for the Proposed
nighttime lighting, onshore Action: major.
construction, and increased
vessel traffic.

3.21 Water No Action Alternative: Proposed Action: The Proposed Action Alternatives B-1, B-2, and D may result in slightly

Quality Continuation of existing would result in moderate impacts on less, but not materially different, moderate

impacts on water quality due to a reduced
number of WTGs that would need to be
constructed and maintained. Alternatives C-1
and C-2 would have the same WTG number as
the Proposed Action and, therefore, would have
similar moderate impacts on water quality.
Alternative E would result in similar, but not
materially different, moderate impacts on water
quality in relation to sediment disturbance and
turbidity and onshore ground disturbance.
Therefore, the moderate impacts would be the
same as those of the Proposed Action.

The cumulative impacts of Alternatives B, C, D,
and E when each combined with impacts from
ongoing and planned activities (including
offshore wind activities) would be the same as
those of the Proposed Action: moderate.
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3.22 Wetlands | No Action Alternative:
Continuation of existing
environmental trends and
ongoing activities under the No
Action Alternative would result
in moderate impacts on

wetlands.

Cumulative Impacts of the No
Action Alternative: The No
Action Alternative combined
with all planned activities would
result in moderate cumulative
impacts, primarily through land
disturbance.

Proposed Action: The Proposed Action
may affect wetlands through short-term or
permanent disturbance from activities
within or adjacent to these resources.
Considering the avoidance, minimization,
and mitigation measures required under
federal and state statutes (e.g., CWA
Section 404), construction of the
Proposed Action would likely have
moderate impacts on wetlands.

Cumulative Impacts of the Proposed

Action: The Proposed Action would
contribute a noticeable increment to the

moderate cumulative impact on wetlands.

Because Alternatives B, C, and D involve
modifications only to offshore components, and
offshore components would not contribute to
impacts on wetlands, impacts on wetlands from
those alternatives would be the same as those
under the Proposed Action: moderate.

Alternative E would have the same moderate
impacts on wetlands as the Proposed Action.
Impacts on wetlands would not be materially
different because land disturbance would remain
small, and implementation of mitigation
measures and regulatory compliance would
minimize impacts related to onshore ground
disturbance.

The cumulative impacts from Alternatives B, C,
D, and E when each combined with impacts from
ongoing and planned activities (including
offshore wind activities) would be the same as
those of the Proposed Action: moderate.

GHG = greenhouse gas; HAP = hazardous air pollutant; IPF = impact-producing factor; NARW = North Atlantic right whale; SAR = search and rescue; VOC =

volatile organic compound
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3. Affected Environment and Environmental Consequences

This chapter analyzes the impacts of the Proposed Action and alternatives by establishing the baseline (or
existing condition) of affected resources, predicting the direct and indirect impacts,! and then evaluating
those impacts when added to the existing 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 F, Planned Activities Scenario. The
geographic analysis area for each resource is described and depicted in the beginning of each resource
section, and Appendix F describes other ongoing and planned activities within the geographic analysis
areas. 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 D, Analysis of Incomplete or Unavailable Information.

The No Action Alternative is first analyzed to predict the impacts of the baseline (as described in Section
1.6.1), the status quo. A subsequent analysis is conducted to assess the cumulative impacts on baseline
conditions as future planned activities occur (as described in Section 1.6.2). Separate impact conclusions
are drawn based on these separate analyses. This Final EIS also conducts separate analyses to evaluate the
impacts of the action alternatives when added to the baseline condition of resources (as described in
Section 1.6.1) and to evaluate cumulative impacts by analyzing the incremental impacts of the action
alternatives when added to both the baseline (as described in Section 1.6.1) and the impacts of future
planned activities (as described in Section 1.6.2).

BOEM has identified Alternative A (Proposed Action) in combination with Alternative E as the Preferred
Alternative. Alternative E narrows the export cable route options in the PDE and cannot be implemented
independently. Analysis of the impacts of the Preferred Alternative is the analysis as it is presented under
Alternative A (Proposed Action) and Alternative E.

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:

! Direct and indirect effects are defined in CEQ's NEPA implementing regulations (40 CFR 1508.1(g)). Effects or
impacts means changes to the human environment from the proposed action or alternatives that are reasonably
foreseeable and include the following: (1) direct effects, which are caused by the action and occur at the same time
and place; and (2) indirect effects, which are caused by the action and are later in time or farther removed in
distance, but are still reasonably foreseeable. Indirect effects may include growth-inducing effects and other effects
related to induced changes in the pattern of land use, population density, or growth rate, and related effects on air
and water and other natural systems, including ecosystems.
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o Identifies cause-and-effect relationships between renewable energy projects and resources potentially
affected by such projects.

o Classifies those relationships into IPFs through which renewable energy projects could affect
resources.

o Identifies the types of actions and activities to be considered in a cumulative impacts scenario.

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

The BOEM (2019) study identifies 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
involved in this analysis, including examples of sources and activities that result in each IPF. The IPFs
cover all phases of the Project, including construction, O&M, and conceptual decommissioning. Each IPF
is assessed in relation to ongoing activities, planned activities, and the Proposed Action. Planned activities
include planned non-offshore wind activities and future offshore wind activities.

In addition to adverse 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, in particular offshore wind 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

Primary Impact-Producing Factors Addressed in this Analysis

IPF

Sources and Activities

Description

Accidental releases

Mobile sources (e.g., vessels)

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

Refers to unanticipated release or spills into receiving waters of
a fluid or other substance such as fuel, hazardous materials,
suspended sediment, 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/intakes

Vessels

Structures

Onshore point and non-point sources
Dredged material ocean disposal
Installation, operation, and maintenance 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 best management
practice or numeric pollutant concentration limitations imposed
through USEPA National Pollutant Discharge Elimination
System 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 or vehicles

Refers to the 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 (i.e., bottom-founded
structure)

Anchors, anchor chain sweep, mooring, and the installation of
bottom-founded structures can alter the seafloor.
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IPF Sources and Activities Description
Electric and e Substations Power generation facilities and cables produce electric fields
magnetic fields e Power transmission cables (proportional to the voltage) and magnetic fields (proportional to
e Inter-array cables flow of electric current) around the power cables and generators.
e  Electricity generation 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.
Land disturbance e Onshore construction Refers to land disturbances for any onshore construction
e Onshore land use changes activities.
e Erosion and sedimentation
e Vegetation clearance
Lighting e Vessels or offshore structures above or under Refers to the presence of light above the water onshore and
water offshore as well as underwater associated with offshore wind
e Onshore infrastructure development and activities that utilize offshore vessels.
Cable emplacement | ¢  Dredging or trenching Refers to disturbances associated with installing new offshore
and maintenance e Cable placement submarine cables on the seafloor, commonly associated with
e Seabed profile alterations offshore wind energy.
e Sediment deposition and burial
e Mattress and rock placement
Noise e Aircraft Refers to noise from various sources. Commonly associated
e Vessels with construction activities, geophysical and geotechnical
e Turbines surveys, and vessel traffic. May be impulsive (e.g., pile driving)
e Geophysical (HRG surveys) and geotechnical or broad spectrum and continuous (e.g., from Project-associated
surveys (drilling) marine trqnsportation vessel_s). May_also be noise genera_ted
 Construction equipment fr(_)m turbines themselves or interactions of the turbines with
e Operations and maintenance wind and waves.
e Vibratory and impact pile driving
¢ Dredging and trenching
e UXO detonations
Port utilization e Expansion and construction Refers to effects associated with port activity, upgrades, or
e Maintenance maintenance that occur only as a result of the Project. Includes
e Use activities related to port expansion and construction from
e Revitalization increased economic activity and maintenance dredging or

dredging to deepen channels for larger vessels.
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IPF Sources and Activities Description
Presence of e Onshore and offshores structures including Refers to effects associated with onshore or offshore structures
structures towers and transmission cable infrastructure other than construction-related effects, including the following:

Space-use conflicts

Fish aggregation/dispersion

Bird attraction/displacement

Marine mammal attraction/displacement
Sea turtle attraction/displacement

Scour protection

Allisions

Entanglement

Gear loss/damage

Fishing effort displacement

Habitat alteration (creation and destruction)
Migration disturbances

Navigation hazard

Seabed alterations

Turbine strikes (birds, bats)

Viewshed (physical, light)

Microclimate and circulation effects

Loss and displacement of survey sampling area

Traffic

Aircraft
Vessels
Vehicles

Refers to marine and onshore vessel and vehicle congestion,
including vessel strikes of sea turtles and marine mammals,
collisions, and allisions. Vessels include those used for
construction, O&M, and monitoring surveys.

Gear utilization

Monitoring surveys

Refers to entanglement and bycatch from gear utilization during
fisheries and benthic monitoring surveys.

Energy generation/
security

Wind energy production

Refers to the generation of electricity and its provision of reliable
energy sources as compared with other energy sources (energy
security). Associated with renewable energy development
operations.

Climate change

Emissions of greenhouse gases

Refers to the 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.

Source: BOEM 2019.
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3.2. Mitigation Identified for Analysis in the Environmental Impact
Statement

During the development of the 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. Mitigation
measures required through completed consultations with respect to environmental statutes such as Section
7 of the ESA are listed in Table H-2 in Appendix H, Mitigation and Monitoring, and incorporated in the
preferred alternative.? Other measures identified during development of this EIS are listed in Table H-3 in
Appendix H. BOEM has identified several of these additional measures as incorporated in the Preferred
Alternative. Table H-4 identifies measures that may be required by authorizations and permits issued to
the lessee. The measures identified in Tables H-2 and H-3 are analyzed in the relevant resource sections
in Chapter 3. The additional mitigation measures presented in Tables H-3 and H-4 may not all be within
BOEM’s statutory and regulatory authority to require; however, other jurisdictional governmental
agencies may potentially require them. Mitigation measures for completed consultations, authorizations,
and permits are analyzed in each respective resource section in Chapter 3 of the Final EIS. BOEM may
choose to incorporate additional measures identified in Table H-3 in the ROD and adopt those measures
as conditions of COP approval. As previously discussed, all Ocean Wind-committed measures are part of
the Proposed Action (see Section 2.1 for details).

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. Resource-specific adverse and beneficial impact
level definitions are presented in each resource section.

When considering duration of impacts this Final EIS uses the following terms:

e Short-term effects are effects that may extend up to 3 years. Construction and conceptual
decommissioning activities are anticipated to occur for a duration of 2 to 3 years. 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. Short-term
effects may be further defined as being temporary if the effects end as soon as the activity ceases. An
example would be road closures or traffic delays during onshore cable installation. Once construction
is complete, the effect would end.

o Long-term effects are effects that may extend for more than 3 years, and may extend for the life of the
Project (35 years®). An example would be the loss of habitat where a foundation has been installed.

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

3 As noted in Section 2.1.2.3, BOEM assumes in this Final EIS that the proposed Project would have an operating
period of 35 years. Ocean Wind’s lease with BOEM (Lease OCS-A 0498) has an operational term of 25 years that
commences on the date of COP approval. (See https://www.boem.gov/sites/default/files/renewable-energy-
program/State-Activities/NJ/NJ-SIGNED-LEASE-OCS-A-0498.pdf; see also 30 CFR 585.235(a)(3).) Ocean Wind
would need to request and be granted an extension of its operational term from BOEM under the regulations at 30
CFR 585.425 et seq. in order to operate the proposed Project for 35 years. While Ocean Wind has not made such a
request, this EIS uses the longer period in order to avoid possibly underestimating any potential effect.



https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NJ/NJ-SIGNED-LEASE-OCS-A-0498.pdf
https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NJ/NJ-SIGNED-LEASE-OCS-A-0498.pdf
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e Permanent effects are effects that extend beyond the life of the Project. An example would be the
conversion of land to support new onshore facilities or the placement of scour protection that is not
removed as part of decommissioning.

The following terms are used to describe the incremental impact of the action alternative in relation to the
cumulative impacts from all ongoing and planned activities, including both non-offshore wind and
offshore wind activities.

e Undetectable: The incremental impact contributed by the action alternative to impacts from all
ongoing and planned activities is so small that it is impossible or extremely difficult to discern.

e Noticeable: The incremental impact contributed by the action alternative, while evident and
observable, is still relatively small in proportion to the impacts from all ongoing and planned
activities.

e Appreciable: The incremental impact contributed by the action alternative constitutes a large portion
of the impacts from all ongoing and planned activities.
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3.4. Air Quality (see Appendix G)

The reader is referred to Appendix G for a discussion of current conditions and potential impacts on air
quality from implementation of the No Action Alternative, the Proposed Action, and other action
alternatives.
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3.5. Bats (see Appendix G)

The reader is referred to Appendix G for a discussion of current conditions and potential impacts on bats
from implementation of the No Action Alternative, the Proposed Action, and other action alternatives.
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3.6. Benthic Resources

This section discusses potential impacts on benthic resources, other than fishes and commercially
important benthic invertebrates, from the proposed Project, alternatives, and ongoing and planned
activities in the geographic analysis area. The benthic geographic analysis area, as shown on Figure 3.6-1,
includes both a 10-mile (16.1-kilometer) radius/buffer around the Wind Farm Area and a 330-foot buffer
around the export cable route corridors. The geographic analysis area is based upon where the most
widespread impact (namely, suspended sediment) from the proposed Project could affect benthic
resources. This area would account for some transport of water masses and for benthic invertebrate larval
transport due to ocean currents. Although sediment transport beyond 10 miles (16.1 kilometers) is
possible, sediment transport related to proposed Project activities would likely be on a smaller spatial
scale than 10 miles (16.1 kilometers). Finfish, invertebrates of commercial or recreational value, and EFH
are addressed in Section 3.13.

3.6.1 Description of the Affected Environment for Benthic Resources

The description of benthic resources in this section is supported by studies conducted by Ocean Wind as
well as other studies reviewed in the literature. Geophysical data were collected by multibeam
echosounder and sidescan sonar (Inspire 2021). Site-specific benthic data from 2017 through 2020 were
collected to verify the multibeam echosounder and sidescan sonar results. Baseline SAV mapping surveys
to delineate the extent and percentage cover of SAV beds in the vicinity of the Project were conducted
between 2019 and 2022 using aerial imagery and underwater drop-camera imagery. Six months prior to
the commencement of cable-installation activities, and within the SAV growing season (late-April to
October), an additional pre-construction SAV characterization survey will be conducted to refine and
update the results from the baseline SAV mapping surveys (COP Volume I, Appendix E; Ocean Wind
2023). Survey methodologies included bottom grabs for grain-size analysis and habitat characterization,
as well as drop-camera footage for habitat imagery. Geophysical data provide delineations of different
types of surface sediments within the Project area. A SAV survey was completed for Barnegat Bay in two
phases: aerial photography in 2019 and transect-based seagrass observations along the proposed cable
route in 2020 (COP Volume Il, Appendix E; Ocean Wind 2023). This study characterized the
distribution, density, and species of SAV present within the proposed Oyster Creek export cable route
where it crosses Barnegat Bay, a back-bay estuary. Phase 2 SAV survey was conducted in October 2020
to identify the presence, extent, density, and species composition of SAV beds within the southern export
cable route at Island Beach State Park and the export cable routes making landfall at the Holtec property,
Bay Parkway, and Lighthouse Drive. Supplemental field survey of the northern export cable route at
Island Beach State Park was performed in October 2021.

Additional field surveys to characterize SAV were performed in June and July 2022 (Inspire 2022a) at the
potential second Bay Parkway, Nautilus Drive, Lighthouse Drive, and marina landfalls on the west side of
Barnegat Bay as well the prior channel area on the east side of Barnegat Bay to provide additional
baseline SAV data to inform Project design and avoidance.

A larger-scale, non-project-specific study was also undertaken that characterized offshore wind lease
areas in northeast WEAs (Guida et al. 2017). This study compiled data from numerous sources, including
from NOAA-National Centers for Environmental Information for bathymetric data, Northeast Fisheries
Science Center (NEFSC) for physical and biological oceanography, NEFSC fisheries independent trawl
survey for demersal fish and shellfish, and U.S. Geological Survey’s usSEABED data for surficial
sediment data.
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Offshore Project Area

The Wind Farm Area is on the Southern Mid-Atlantic Bight shelf, with the export cable routes extending
from the Wind Farm Area to coastal and back-bay areas. The Wind Farm Area has low-degree seaward
slopes and depth contours generally paralleling the shoreline. Predominant bottom features include a
series of ridges and troughs that are closely oriented in a northeast-southwest direction, although side
slopes are typically less than 1 degree, although vertical relief may be as much as 49 feet (15 meters). As
such, cable installations would follow the contours of the ridges and troughs (Guida et al. 2017). Previous
studies of the Mid-Atlantic Bight have described trough sediments as characterized by finer sediments
and higher organic matter, while ridges are characterized by relatively coarser sediments. Differences in
benthic invertebrate assemblages, likely driven by differences in sediment characteristics, have been
observed that include increased diversity and biomass within troughs (Rutecki at al. 2014). This may
subsequently influence distribution of fish and shellfish, as found by Vasslides and Able (2008) and
Slacum et al. (2010). Ridge and trough habitat features are common in the mid-Atlantic OCS and not
unique to the Project area (Pickens et al. 2020).

The Wind Farm Area is a relatively flat expanse of predominantly soft sediments. The Mid-Atlantic
Ocean Data Portal and the Nature Conservancy (Greene et al. 2010) have characterized, through a small
study, sediments of the Offshore Project area as ranging from fine (0.005 to 0.010 inch [0.125 to 0.25
millimeter]) to coarse (0.02 to 0.039 inch [0.5 to 1 millimeter]) sands at depths of 82 to 148 feet (25 to 45
meters).

Sand ridge and trough features provide macroscale habitats for finfish and macro-invertebrates on the
inner continental shelf of the U.S. Mid-Atlantic region and the Gulf of Mexico. These habitat complexes
are described as transition zones that may enhance biological productivity and concentrate organisms at
several trophic levels and are a link between the invertebrate community and the demersal fish
assemblage (Byrnes et al. 2000). Regionally, previous studies of the Mid-Atlantic Bight have found that
ridge crests may be 5 meters or more higher than troughs (Byrnes et al. 2000), resulting in higher wave-
generated currents and a graded substrate where much of the silt and clay have been removed, leaving a
coarser substrate on the crests (when compared with the troughs). A 2022 survey (Inspire 2022a) of the
ridge and trough habitats in the northeastern portion of the Lease Area also indicated physical and
biological differences between the crests (ridges) and troughs of these habitats; however, compared to the
regional study, ridge crests were more homogeneous than troughs, and the sediments on the crests were
primarily fine to medium sands compared with troughs that exhibited greater variation in sediments,
ranging from very fine sand to sandy gravel. Sands with shells (shelly sand) were also found along the
troughs.

Based on sampling conducted on behalf of Ocean Wind (Inspire 2021), the Wind Farm Area is dominated
by sand and muddy sand interspersed with small to large patches of coarse sediment and interspersed with
small to large patches of coarse substrate such as pebbles or cobbles. Smaller areas of low-density
boulders were also documented. The Inspire (2021) study describes the Oyster Creek and BL England
export cable routes similarly, with increasing mud and sandy mud habitats near the Atlantic shore. Similar
to the results of the 2021 survey, the vast majority of the impacts on habitats based on the 2022 survey
would be to soft-bottom habitat, with a small portion of impacts on complex (inclusive of coarse)

habitats. Except for SAV habitat, the composition of benthic habitats in potential permanent and
temporary impact footprints was similar to the composition in the Project area, indicating little difference
among alternatives with respect to overall composition of benthic habitats affected by the Project.

Benthic resources include the seafloor, substrate, and communities of bottom-dwelling organisms that live
within these habitats. Benthic habitats include soft-bottom (i.e., unconsolidated sediments) and hard-
bottom (e.g., cobble and boulder) habitats, as well as consolidated sediment (i.e., pavement), which can
occur in scour zones, and biogenic habitats (e.g., eelgrass and worm tubes) created by structure-forming
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species. Typical epibenthic invertebrates in the region include sand shrimp and sand dollars while
dominant infauna include polychaetes (primarily Spionidae), sand dollars, nemertean worms, and
ascidians (sea squirts) (Guida et al. 2017). Amphipods are present but did not appear in samples as
frequently as in WEAs to the north (New York, Rhode Island, Massachusetts).

Benthic assemblages within the Project area include small surface-burrowing fauna, small tube-building
fauna, clam beds, and sand dollar beds. These communities perform important functions, such as water
filtration and nutrient cycling, and are also a valuable food source for many species. Spatial and temporal
variation in benthic prey organisms can affect growth, survival, and population levels of fish and other
organisms. The region experiences seasonal variations in water temperature and phytoplankton
concentrations, with corresponding seasonal changes in the densities of benthic organisms. The spatial
and temporal variation in benthic prey organisms can affect the growth, survival, and population levels of
fish and other organisms.

Coastal and Marine Ecological Classification Standard Biotic Subclasses within the Project area were
generally composed of Soft Sediment Fauna with a few isolated areas of Worm Reef Biota and Attached
Fauna. Greater variability was present at the Biotic Group classification level, with Biotic Groups well
suited to dynamic sandy environments, such as the prevalence of Sand Dollar Beds. Within the Lease
Area, Sand Dollar Beds and Larger Tube-Building Fauna were observed most frequently. Tunicate Beds
and various mobile epifauna, such as gastropods and crustaceans, were also observed. Both Small and
Large Tube-Building Fauna were observed along the BL England offshore export cable route corridor.
Along the Oyster Creek offshore export cable route corridor, the most frequently observed Biotic Group
was Small Tube-Building Fauna. Other notable Biotic Groups were Sand Dollar Beds and Sabellariid
Reefs. The Sabellariid Reef Biotic Groups documented within the Offshore Project area were patchy in
nature and did not form large, continuous seafloor features (Inspire 2021).

A number of benthic invertebrates in the Atlantic region support valuable commercial fisheries.
Commercially important invertebrates present in the geographic analysis area include American lobster
(Homarus americanus), sea scallop (Placopecten magellanicus), hard clam (Mercenaria mercenaria),
Atlantic surfclam (Spisula solidissima), white shrimp (Litopenaeus setiferus), brown shrimp
(Farfantepenaeus aztecus), pink shrimp (F. duorarum), ocean quahog (Arctica islandica), and blue crab
(Callinectes sapidus). EFH has been designated for most of these species (i.e., sea scallop, Atlantic
surfclam, ocean quahog, and brown, pink, and white shrimp) and the Project area includes EFH for
guahog, surfclam, and sea scallop. In addition to their commercial value, the large, dominant species that
support invertebrate fisheries play important ecological roles in benthic communities (see Section 3.13 for
further discussion of EFH and commercially important species).

The location of existing artificial reef sites near the Project were identified from the NOAA Office of
Coastal Management InPort library. Eleven artificial reefs were identified in the general vicinity of the
Proposed Action; however, only four are entirely or in part within the geographic analysis area for benthic
resources (Figure 3.6-2): Atlantic City reef, Great egg reef, Ocean City reef, and Deepwater reef.
Collectively, these four reef areas represent approximately 6.5 square miles (16.8 km?) of extensively
modified seafloor due to the placement of structures such as ships, tanks, railroad cars, concrete debris,
and reef balls.

Inshore Project Area

The estuarine portion of the Oyster Creek export cable route was primarily mud and sandy mud with SAV
on the shorelines of the route and a small area of low-density boulders. A trend was identified by Taghon
et al. (2017) of finer sediments near the western bank and coarser sediments toward the eastern shoreline.
In addition, sand waves are present, which are small-scale microhabitats formed by prevailing currents
and winds that are generally mobile slopes of sediment on the seabed (NYSERDA 2019). Sediment
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bedforms such as sand waves, sand bars, and ripples develop as a response of the seafloor to
hydrodynamic conditions. Total organic content ranged from 0.02 to 5.7 percent (Taghon et al. 2017).
Barnegat Bay is relatively shallow (average depth 3.6 feet [1.1 meters]) and poorly flushed (25 to 30
days), and, therefore, a highly eutrophic estuary (Kennish et al. 2007; Gilbert et al. 2010). Eutrophication
is a result of surface water inflows, atmospheric deposition, and direct groundwater discharges and can
lead to algal growth, altered invertebrate communities, and loss of SAV (Kennish et al. 2007). From 1980
to 2010, SAV declined by as much as 25 percent in Barnegat Bay (Gilbert et al. 2010). The estuarine
portion of the BL England export cable route is a short (approximately 150-meter) crossing of Peck Bay
at the Roosevelt Boulevard bridge. Peck Bay is generally shallow (1 to 2 feet deep) with a navigational
channel along its eastern shore (NOAA chart 12316). A corridor through the northern end of Peck
Bay/southern end of Great Egg Harbor Bay was included in the benthic habitat assessment (Inspire 2021).
Sediment types along that corridor were sand and muddy sand or mud and sandy mud. The proposed
crossing at the southern extent of Peck Bay is between two marinas and includes a dredged channel into
Crook Horn Creek. SAV is an EFH habitat area of particular concern (HAPC) and a Special Aquatic Site
(“vegetated shallows”) under the CWA. SAV provides three-dimensional physical structure and is
important nursery habitat where juvenile vertebrates and invertebrates typically experience higher density,
growth, and survival (Lefcheck et al. 2019). It also provides other ecosystem services such as primary
production, nutrient cycling, carbon sequestration, stabilization of sediments, and shoreline protection
(Lefcheck et al. 2019). It is a highly productive inshore habitat sensitive to physical disruption and
degradation of water quality.

Eelgrass declines in distribution and abundance are also attributed to stress from invasive species such as
green crabs (Neckles 2015) and invasive tunicates (Wong and Vercaemer 2012; Carman et al. 2019).
Indirect impacts of anthropogenic activities include global warming (e.g., seagrass wasting disease), sea-
level rise, carbon dioxide (CO2) and ultraviolet increase (Duarte 2002), degraded water quality and
increased turbidity, shading, altered currents, resuspension of contaminated sediments, contamination
from spills or discharges, and altered food webs and competition (Nascimento et al. 2019; Waycott et al.
2022). More-intense rain events and coastal storms have been associated with climate change and are
expected to increase in the future. Impacts of climate change such as reduced salinities, stronger storms,
and more turbid water are also stressors for eelgrass (Short et al. 2016). The physical stress to organisms
from climate change impacts can also increase the opportunity for disease. For example, eelgrass is
threatened by seagrass wasting disease (in warmer ocean temperatures) (Graham et al. 2021).

CO; in the atmosphere results in global warming and climate change and is primarily a result of human
activities such as fossil fuel burning and deforestation (Novak et al. 2020). Because coastal habitats,
including SAV, are important mechanisms in reducing CO, emissions, potential impacts on these habitats
result in increased emissions and climate change impacts.

Seagrass loss rates have increased from 0.9 percent per year before 1940 to 7 percent per year globally
since 1990 and have therefore reduced the capacity for carbon storage by seagrass beds (Mcleod et al.
2011). Dramatic declines in SAV are also documented throughout New Jersey and Barnegat Bay in
particular (for example, see Kennish et al. 2007, 2011). Although declines in water quality have been
associated with SAV losses in New Jersey, direct losses through development, dredging, trenching, and
other bottom-disturbing activities further exacerbates the widespread impacts. Consequently, seagrass
conservation and restoration plans can contribute to blue carbon strategies to mitigate climate change
(Duarte et al. 2013; Novak et al. 2020; Howard et al. 2017; Mcleod et al. 2011).

Loss of seagrass habitat is reportedly due primarily to reduced water quality from sediment and nutrient
runoff from anthropogenic sources, and from direct impacts such as dredging and trawling (Pendleton et
al. 2012). Regardless of the cause, the loss of SAV such as eelgrass results in the loss of ecosystem
services they provide, including organic carbon sequestration, and potentially leads to CO, emissions
when sediment organic carbon deposits are eroded and exposed to aerobic conditions (Novak et al. 2020).
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While coastal vegetated ecosystems compose only 0.05 percent of the plant biomass on land, they store a
comparable amount of carbon per year, making them one of the most important carbon sinks and
mitigators of excess of CO; on the planet (Duarte et al. 2005; Nellemann et al. 2009; Mcleod et al. 2011).
Seagrasses, like mangroves and tidal marshes, have been identified as important sources of biological
carbon sequestration, known as “blue carbon” (Novak et al. 2020; Macreadie et al. 2019; Howard et al.
2017; Duarte et al. 2013; Mcleod et al. 2011). In addition, estuarine, ocean shelf, and deep sea sediment
carbon stocks may approach 30 percent of the carbon in seagrass meadow sediments (Duarte et al. 2017).
Loss of SAV (e.g., seagrasses) has been shown to result in increased CO- emissions due to the resulting
decline in biological sequestration of carbon. Seagrass meadows accumulate large carbon stocks in both
biomass and sediments and, although some carbon is used by fauna or remineralized in adjacent
ecosystems, carbon is also buried or exported beyond the seagrass beds (Novak et al. 2020; Duarte et al.
2013, 2017; Howard et al. 2017). Novak et al. (2020) found that the average sediment organic carbon
stock in the upper 30 centimeters for eelgrass in New England (2,832 + 416 mass of carbon per m?) was
found to be similar to worldwide estimates for eelgrass (2,721 + 989 mass of carbon per m?), but lower
than global estimates that include all seagrass species (19,420 + 202 mass of carbon per m?).

Howard et al. (2017) report that anthropogenic conversion and degradation of coastal wetlands such as
SAYV can lead to major emissions because much of the carbon stored in the soils is released back into the
atmosphere and ocean (Howard et al. 2017; Pendleton et al. 2012), shifting the systems from net sinks to
sources of carbon. Pendleton et al. (2012) report carbon storage in the top meter of sediment, including
biomass, is an estimated 140 tons of carbon per hectare (14,000 mass of carbon per m?) in seagrasses, a
conservative estimate given that the carbon may be stored in as much as 6 meters of sediment and
biomass) and the potential CO, emissions due to loss of seagrasses are an estimated 512 tons per hectare.
Seagrasses, though having lower per-hectare carbon stocks than mangroves and salt marshes, contribute
the second most to global blue carbon emissions based on current rates of global annual loss rate (land use
conversion) of seagrasses of 0.4-2.6 percent (Pendleton et al. 2012).

Direct damage to seagrass blades may recover quickly; however, damage or uprooting of rhizomes may
take years to recover naturally (Orth et al. 2017). Compensatory mitigation for impacts on seagrass are
difficult and may not always result in restoration of SAV to pre-impact conditions (Bologna and Sinnema
2012). Therefore, avoidance and minimization of impacts on these habitats are important.

SAV in Barnegat Bay and Great Egg Harbor Bay was initially surveyed for the Project through aerial
photography in 2019, followed by quadrat sampling in Barnegat Bay along transect lines in 2020) and
subsequent surveys in summer 2022 (COP Volume |1, Appendix E; Ocean Wind 2023). The quadrat
surveys documented the outer extents of SAV beds identified from the aerial survey and obtained
representative information on SAV species and density. The two most common species of seagrass in
New Jersey back barrier lagoons are eelgrass (Zostera marina) and widgeon grass (Rupia maritima).
Eelgrass was the dominant type of SAV identified and widgeon grass (Rupia maritima) was documented
in less than 0.4 percent of all quadrats surveyed. The distribution of seagrass described from the aerial
survey is generally consistent with New Jersey Department of Environmental Protection (NJDEP) survey
results from 1986 (NJDEP 1986).
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In the fall of 2019, Ocean Wind conducted aerial SAV mapping surveys in Barnegat Bay and Great Egg
Harbor. The survey was conducted to incorporate methodologies from previous studies (Lathrop and
Haag 2011) and existing agency guidelines (Colarusso and Verkade 2016). The survey was conducted via
aerial photography in October 2019 in Barnegat Bay and in Great Egg Harbor. The areas of SAV
documented in the Phase 1 Survey were used to inform the more intensive Phase 2 Survey effort.

Sparse to moderate seagrass was identified near the proposed Peck Bay crossing during the 2019 aerial
survey and was not identified at this location in historical imagery (NJDEP 1979). Survey results for
Great Egg Harbor are mapped on Figure 2 of Appendix E of the COP (Ocean Wind 2023). Phase 2
surveys were not performed in Great Egg Harbor.

In July 2022, additional underwater video SAV data were collected at four areas in Barnegat Bay where
SAV beds were delineated by aerial survey in 2019 (Inspire 2022a). In general, the SAV data collected in
July 2022 corroborate Ocean Wind’s previous SAV surveys. Within each survey area, acres of SAV from
aeral imagery in 2019 are similar to the acres estimated from the 2022 underwater video transects, with
the exception of the northernmost survey area on the western side of Barnegat Bay where no SAV beds
were observed in the video data collected in 2022 (similar to the in-water data collected in 2020),
although the aerial imagery from 2019 suggested about 9.5 acres of SAV. This discrepancy is likely due
to challenges in discerning between SAV and macroalgal beds using aerial imagery and highlights the
importance of verified in-water data. At the other survey areas, the SAV acreage estimated from the 2022
video transects was generally higher than what was derived from the 2019 delineations. This is likely due
to the coarse spatial resolution of towed video transects, resulting in conservative polygon interpolations,
compared to the aerial imagery approach. In the prior channel at Island Beach State Park, water depth
limits SAV growth; however, SAV was observed with sparse coverage (single or double shoots) in the
channel and with patchy or complete coverage along the shallow flanks of the channel (as also
documented in the 2021 survey).

Additional discussion of previously conducted studies related to SAV presence and density is provided in
the EFH Assessment (BOEM 2022a) and COP Volume 111, Appendix E (Ocean Wind 2023).

SAYV and other estuarine habitats such as shoals, mudflats, and inter-tidal marshes within the New Jersey
coastal bays are important spawning, nursery, and feeding grounds for numerous aquatic species. Great
Bay and the Mullica River estuary, which are between the Oyster Creek and BL England cable routes, for
example are an HAPC (discussed further in the EFH Assessment) for sandbar shark (Carcharhinus
plumbeus), which uses this area as nursery (pupping) grounds (Merson and Pratt 2007). Similarly,
summer flounder (Paralichthys dentatus) HAPC includes SAV within Barnegat Bay and other designated
summer flounder EFH.

Barnegat Bay also supports important invertebrate species such as hard clams (Mercenaria mercenaria),
soft clams (Mya arenaria), blue mussels (Mytilus edulis), bay scallops (Argopecten irradians), and
eastern oyster (Crassostrea virginica) although population levels are markedly below historical levels
(Ford 1997; Dacanay 2015). Hard clams within the Oyster Creek export cable route are primarily low
density with a few patches of moderate and high density (NJDEP 2012). Commercially important
invertebrate taxa are discussed in more detail in Section 3.13.

Barnegat Bay is an Estuary of National Importance and part of the National Estuarine Research Reserve
System. It is one of 28 estuaries in the USEPA National Estuary Program, the aim of which is to restore
and maintain the water quality and ecological integrity of estuaries of national significance (USEPA
2009). Under this program, a Comprehensive Conservation and Management Plan (Barnegat Bay
Partnership 2021) for the estuary has been developed and is implemented by the Barnegat Bay
Partnership.
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Benthic invertebrate communities within Barnegat Bay are abundant and generally highly diverse and
have shown few changes from 1965 to 2010 (Taghon et al. 2017). Samples collected from 2012 to 2014
were numerically dominated by Polychaeta followed by Malacostraca. BOEM Guidelines include
identification of potentially sensitive seafloor habitats, such as corals, SAV beds, and ecologically
valuable cobble and boulder habitat (BOEM 2019, 2020a). Of these, SAV was observed within Barnegat
Bay and Peck Bay (Inspire 2021). Neither coral nor cobble and boulder habitat were observed within the
Offshore Project area. Several artificial reefs are documented in the Offshore Project area. Four artificial
reef areas (Barnegat Light) are mapped offshore, adjacent to the Oyster Creek offshore export cable
corridor, and one is mapped offshore, adjacent to the BL England offshore export cable corridor (COP
Volume 11, Section 2.2.6.1.5; Ocean Wind 2023). No aquaculture leases presently occur in the vicinity of
BL England. Four shellfish leases (37 acres) and one research lease occur in the vicinity of Oyster Creek
with the primary shellfish growout of oysters and hard clams (COP Volume II, Section 2.3.4.1.3; Ocean
Wind 2023). The offshore export cable to the southernmost landfall option for Oyster Creek traverses an
aquaculture lease area on the west side of Barnegat Bay (COP Volume I, Figure 2.2.5-2; Ocean Wind
2023). A single obstruction/wreck was identified in the Wind Farm Area (COP Volume II, Appendix E;
Ocean Wind 2023).

3.6.2 Environmental Consequences
3.6.2.1. Impact Level Definitions for Benthic Resources

Definitions of impact levels are provided in Table 3.6-1.

Table 3.6-1 Impact Level Definitions for Benthic Resources
Impact Impact s
Level Type Definition
Negligible | Adverse Impacts on species or habitat would be adverse but so small as to be
unmeasurable.
Beneficial Impacts on species or habitat would be beneficial but so small as to be
unmeasurable.
Minor Adverse Most adverse impacts on species would be avoided. Adverse impacts on

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

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

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

Beneficial Beneficial impacts would promote the viability of the affected population or
increase population resiliency. Beneficial impacts on habitats would result
in population-level benefits to species that rely on them.
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3.6.3 Impacts of the No Action Alternative on Benthic Resources

Section 3.1 of the Final EIS explains the approach to predicting impacts related to the No Action
Alternative. When analyzing the impacts of the No Action Alternative on benthic resources, BOEM
considered the impacts of past and ongoing trends and activities, including ongoing non-offshore wind
and ongoing offshore wind activities, on the baseline conditions for benthic resources. BOEM separately
analyzes how resource conditions will be affected over time as reasonably foreseeable activities are
implemented. The cumulative impacts of the No Action Alternative considered the impacts of the No
Action Alternative in combination with other planned non-offshore wind and offshore wind activities as
described in Appendix F, Planned Activities Scenario. Separate impact conclusions are presented for both
scenarios.

3.6.3.1. Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for benthic resources described in Section 3.6.1,
Description of the Affected Environment for Benthic Resources, would continue to follow current regional
trends and respond to IPFs introduced by other ongoing non-offshore wind activities. Ongoing non-
offshore wind activities within the geographic analysis area 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. There are no ongoing offshore wind activities within the geographic analysis area for benthic
resources.

Accidental releases: Although USCG prohibits the dumping of environmentally damaging trash or
debris (International Convention for the Prevention of Pollution from Ships, Annex V, Public Law
100—220 (101 Stat. 1458)), accidental releases would continue to occur as a result of ongoing activities.
Impacts of accidental releases are relative to their magnitude. Smaller releases are expected to occur at a
higher frequency and to be less severe, while major releases are expected to be rare but have more
impacts. The impacts of accidental releases on benthic resources are likely to be negligible because large-
scale releases are unlikely and impacts from small-scale releases would be localized and short term,
resulting in little change to benthic resources.

Anchoring: Ongoing activities include vessels anchoring within the inshore and offshore geographic
analysis area. Anchoring would cause increased turbidity levels and would have the potential for physical
contact to cause mortality of benthic resources. Anchor drag would increase impacts, potentially resulting
in scarring or additional damage to benthic habitats. Inshore activities additionally have the potential to
affect SAV, which may take longer to recover. Impacts would therefore be moderate.

Electromagnetic fields (EMF): EMF would result from existing transmission or communication cables.
There are four in-service cables along the offshore export cable corridor, although none have been
identified near the Wind Farm Area. Specific impacts associated with EMF are described in detail in
Section 3.6.3.2. Due to the small footprint of existing undersea transmission lines within the benthic
geographic analysis area and the fact that EMF decreases rapidly with distance from the cable, impacts
from EMF would be minor.

Cable emplacement and maintenance: Impacts from cables or undersea transmission lines may result
from maintenance of existing cables, if needed. Cable maintenance activities infrequently disturb benthic
resources and cause temporary increases in suspended sediment; these disturbances would be local and
limited to the emplacement corridor. Sediment deposition could have adverse impacts on some benthic
resources, especially eggs and larvae, including smothering and loss of fitness. Impacts may vary based
on season. Benthic resources in the geographic analysis area are generally adapted to the turbidity and

3.6-10



Ocean Wind 1 Offshore Wind Farm Section 3.6
Final Environmental Impact Statement Benthic Resources

periodic sediment deposition that occur naturally in the geographic analysis area. Due to the limited
footprint of existing cables and short duration of this type of activity, this would be a minor impact.

Noise: Underwater sound is a pervasive issue throughout the world’s oceans. Vessel traffic, seismic
surveys, and active naval sonars are the main anthropogenic contributors to low- and mid-frequency
noises in oceanic waters (Henderson et al. 2008), with vessel traffic the dominant contributor to ambient
sound levels in frequencies below 200 Hertz (Hz) (Arveson and Vendittis 2000; Veirs et al. 2016). Noise
from construction occurs frequently nearshore of populated areas in the mid-Atlantic but infrequently
offshore. The intensity and extent of noise from construction is difficult to generalize, but impacts are
local and temporary. Ongoing site characterization surveys and scientific surveys produce noise around
sites of investigation. These activities can disturb benthic resources in the immediate vicinity of the
investigation. The extent depends on equipment used, noise levels, and local acoustic conditions. Noise
from pile driving occurs periodically in nearshore areas when piers, bridges, pilings, and seawalls are
installed or upgraded. Noise transmitted through water or through the seabed can cause injury to or
mortality of benthic resources in a small area around each pile and can cause short-term stress and
behavioral changes to individuals over a greater area. The extent depends on pile size, hammer energy,
and local acoustic conditions. Infrequent trenching activities for pipeline and cable laying, as well as other
cable burial methods, emit noise. These disturbances are localized and temporary and extend only a short
distance beyond the emplacement corridor. Impacts of this noise are typically less prominent than the
impacts of the physical disturbance and sediment suspension. Detectable impacts of noise on benthic
resources would rarely, if ever, overlap from multiple sources.

These noise sources are intermittent and spatially limited and are not expected to have measurable
impacts on benthic resources; therefore, impacts are expected to be negligible.

Port utilization: Ongoing sediment dredging for navigational purposes would occur in shallow and
nearshore areas, resulting in localized, short-term impacts (habitat alteration, injury and mortality) on
benthic resources through seabed profile alterations, as well as through the sediment deposition. Dredging
typically occurs only in sandy or silty habitats, which are abundant in the geographic analysis area and are
quick to recover from disturbance. Sediment deposition could have adverse impacts on some benthic
resources, especially eggs and larvae, including smothering and loss of fitness. Impacts may vary based
on season. Where dredged materials are disposed of, benthic resources are smothered. However, such
areas are typically recolonized naturally in the short term. Most sediment-dredging projects have time-of-
year restrictions to minimize impacts on benthic resources. Benthic resources in the geographic analysis
area are generally adapted to the turbidity and periodic sediment deposition that occur naturally in the
geographic analysis area. Individual projects would have benthic impacts associated with dredging, which
may be moderate but localized.

Presence of structures: Pre-existing or small-scale structures include docks, artificial reefs, and
potentially scour protection for existing submarine cables. These structures may entangle fishing gear,
leading to benthic disturbance and also provide novel surfaces for colonization and recruitment of marine
fauna that. This may have moderate adverse impacts for existing benthic resources as faunal assemblages
shift, altering local food web dynamics, increasing the opportunity for invasive and nonnative species and
potentially a resulting in regional changes due to shifts from soft-sediment to hard-substrate communities
(described below). Structures may result in moderate benefits to colonizers. Benefits of structures occur
due to the attraction of mobile organisms like decapods, demersal and pelagic fish, and apex predators,
resulting in effects similar to those of artificial reefs or fish aggregating devices (Dannheim et al. 2019;
Langhamer 2016). However, while underwater cables and armoring structures on the seafloor can act as
artificial reefs, there is very little evidence of colonization by nonnative species (Taormina et al. 2018).
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Discharges: The gradually increasing amount of vessel traffic is increasing the total permitted discharges
from vessels. Many discharges are required to comply with permitting standards established to ensure
potential impacts on the environment are minimized or mitigated. Impacts would therefore be negligible.

Regulated fishing effort: Ongoing commercial and recreational regulations for finfish and shellfish
implemented and enforced by the State of New Jersey or NOAA, depending on jurisdiction, will affect
benthic resources by modifying the nature, distribution, and intensity of fishing-related impacts, including
those that disturb the seafloor (trawling, dredge fishing). Under adequate regulations, impacts of regulated
fishing activities on benthic resources will be moderate.

Climate change: Ongoing emissions of CO; are leading to ocean acidification, which contributes to
reduced growth and the inhibition of calcification, resulting in adverse impacts on benthic resources with
calcareous shells. Laboratory experiments have shown the negative impacts of ocean acidification in
several marine calcifiers, including echinoderm, bivalve, coral, and crustacean species (Kurihara 2008).
Another study found the immune response of the sea urchin may be compromised under near-future
ocean warming and acidification (Brothers et al. 2016). In seagrasses, combined increased water
temperature and lower salinity associated with climate change can result in increased mortality (Salo and
Pedersen 2014). Warmer waters also provide opportunities for invasive species to become established.
Climate change is expected to continue to lead to warming of the oceans, which is altering the distribution
of benthic resources and ecological relationships and providing opportunities for disease, invasives
species establishments, and loss of habitat. Impacts from climate change are expected to be moderate.

3.6.3.2.  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 activities (without the Proposed Action). Planned offshore
wind projects in the geographic analysis area depicted on Figure 3.6-1 include Ocean Wind 2 and Atlantic
Shores South. Planned non-offshore wind activities that may affect benthic resources 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
(see Section F.2 in Appendix F for a complete description of planned activities). These activities may
result in bottom disturbance and habitat conversion, but population-level effects would not be expected.
The paragraphs below provide an overview of what is known regarding the IPFs described above. See
Table F1-3 for a summary of potential impacts associated with planned non-offshore wind activities by
IPF for benthic resources. Planned non-offshore wind activities would have the same types of impacts
from accidental releases, anchoring, EMF, cable emplacement and maintenance, noise, port utilization,
presence of structures, and regulated fishing effort that are described in detail in Section 3.6.3.1 for
ongoing non-offshore wind activities.

BOEM expects planned offshore wind activities to affect benthic resources through the following primary
IPFs.

Accidental releases: Accidental releases may increase as a result of planned non-offshore wind and
planned offshore wind activities. The risk of any type of accidental release would be increased primarily
during construction, but also during operations and decommissioning of offshore wind facilities.
Accidental releases of hazardous materials mostly consist of fuels, lubricating oils, and other petroleum
compounds. Because most of these materials tend to float in seawater, they are unlikely to make contact
with benthic resources. The chemicals with potential to sink or dissolve rapidly are predicted to dilute to
non-toxic levels before they would reach benthic resources. In most cases, the corresponding impacts on
benthic resources are unlikely to be detectable unless there is a catastrophic spill (e.g., an accident
involving a tanker ship). Large-scale spills may be accompanied by the use of chemical dispersants during
post-spill response. Crude oil treated with dispersants (specifically Corexit 9500A) has been shown to
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have higher toxicity to marine zooplankton and meroplankton than either the crude oil or dispersant alone
(Rico-Martinez et al. 2012; Almeda et al. 2014a, 2014b). Benthic resources with planktonic larval stages
may be susceptible to this toxicity, which may affect subsequent recruitment.

Invasive species can be released accidentally, especially during ballast water and bilge water discharges
from marine vessels. Increasing vessel traffic related to the offshore wind industry would increase the risk
of accidental releases of 