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Abstract:

This Draft 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 Draft 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 Draft 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 Draft EIS will inform the Bureau of Ocean Energy Management’s decision on whether to approve,
approve with modifications, or disapprove the Project’s COP. Publication of the Draft EIS initiates a 45-
day public comment period, after which all the comments received will be assessed and considered by
BOEM in preparation of a Final EIS.


mailto:lisa.landers@boem.gov

This page intentionally left blank.



Ocean Wind 1 Offshore Wind Farm
Draft Environmental Impact Statement Executive Summary

S. Executive Summary

S.1. Introduction

This Draft 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 Draft EIS under the
National Environmental Policy Act (NEPA) (42 U.S. Code [USC] 4321-4370f). This Draft 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 is required to review applications and, if appropriate, issue an incidental take
authorization under the MMPA. NMFS intends to adopt the Final EIS if, after independent review and
analysis, NMFS determines the Final EIS to be sufficient to support the authorization. The U.S. Army
Corps of Engineers (USACE) similarly intends to adopt the 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 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
2030, while protecting biodiversity and promoting ocean co-use*; and in consideration of the goals of the

! 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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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)(D)) and its implementing regulations administered by NMFS and to decide whether to
issue the authorization. If NMFS makes the findings necessary to issue the requested authorization,
NMFS intends to adopt, after independent review, BOEM’s EIS to support that decision and to fulfill its
NEPA requirements.

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.
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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 (83 Federal Register 13777). 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
Draft EIS. Publication of this Draft EIS initiates a 45-day public comment period. BOEM will consider
the comments received on the Draft EIS during preparation of the Final EIS.

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 Draft 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

¢ 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

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.
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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. However, all other existing or other reasonably foreseeable future impact-producing activities
would continue. The impact of the No Action Alternative serves as the baseline against which all action
alternatives are evaluated.

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 within the range of design parameters described in
Volume | of the Ocean Wind 1 COP (Ocean Wind 2022) and summarized in Table S-1 and Appendix E,
Project Design Envelope and Maximum-Case Scenario. Refer to Volume | of the Ocean Wind 1 COP
(Ocean Wind 2022) 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 2024
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
Wind Turbine Generators

Rotor diameter up to 788 feet (240 meters)

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

Upper blade tip height up to 906 feet (276 meters) above MLLW
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)
e 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

S-5
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Project Parameter Details

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

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

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

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

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

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)

o 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

S-6
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Project Parameter Details

Onshore Export Cable

e Connect with offshore cables at TIJB 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

e 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

¢ 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

$.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
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 K01 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 Offshore Wind Renewable Energy Certificate (OREC)
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allowance to fulfill Ocean Wind’s contractual obligations with the New Jersey Board of Public
Utilities (BPU).

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. 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.

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 0.99 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. 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.
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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
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 Draft 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. Table
S-2 summarizes the impacts of each alternative and the impacts of each alternative combined with other
reasonably foreseeable impacts. 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

Alternative Moderate; minor Moderate; Moderate; Moderate; Moderate; Moderate;

Combined with to moderate moderate moderate moderate moderate moderate

Other Foreseeable | beneficial beneficial beneficial beneficial beneficial beneficial

Impacts

3.5 Bats

Alternative Impacts | Negligible Negligible Negligible Negligible Negligible Negligible

Alternative Negligible Negligible Negligible Negligible Negligible Negligible

Combined with

Other Foreseeable

Impacts

3.6 Benthic Resources

Alternative Impacts | Negligible to Negligible to

moderate moderate;

moderate
beneficial

Alternative Moderate; Moderate; Moderate; Moderate; Moderate; Moderate;

Combined with moderate moderate moderate moderate moderate moderate

Other Foreseeable | beneficial beneficial beneficial beneficial beneficial beneficial

Impacts

3.7 Birds

Alternative Impacts
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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
Alternative Moderate; Moderate; Moderate; Moderate; Moderate; Moderate;
Combined with moderate moderate moderate moderate moderate moderate
Other Foreseeable | beneficial beneficial beneficial beneficial beneficial beneficial
Impacts
3.8 Coastal Habitats
Alternative Impacts | Moderate
Alternative Moderate

Combined with
Other Foreseeable
Impacts

3.9 Commercial Fisheries and For-Hire Recreational Fishing

Alternative Impacts

Moderate to
major

Minor to major
depending on the
fishery.

Minor to major
depending on the
fishery.

Minor to major
depending on the
fishery.

Minor to major
depending on the
fishery.

Minor to major
depending on the
fishery.

Alternative Major Major Major Major Major Major
Combined with

Other Foreseeable

Impacts

3.10 Cultural Resources

Alternative Impacts | Minor to major Moderate Moderate Moderate Moderate Moderate
Alternative Moderate Moderate Moderate Moderate Moderate Moderate

Combined with
Other Foreseeable
Impacts

3.11 Demographics, Employment, and Economics

Alternative Impacts

Alternative
Combined with
Other Foreseeable
Impacts
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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
3.12 Environmental Justice
Alternative Impacts | Minor to Moderate Moderate Moderate Moderate Moderate
moderate; minor
beneficial
Alternative Moderate Moderate Moderate Moderate Moderate Moderate
Combined with
Other Foreseeable
Impacts

3.13 Finfish, Invertebrates, and Essenti

al Fish Habitat

Alternative Impacts | Minor to Negligible to

moderate moderate
Alternative Moderate Negligible to Negligible to Negligible to Negligible to Negligible to
Combined with moderate moderate moderate moderate moderate
Other Foreseeable
Impacts
3.14 Land Use and Coastal Infrastructure
Alternative Impacts | Negligible; minor Minor; minor Minor; minor Minor; minor Minor; minor Minor; minor

beneficial beneficial beneficial beneficial beneficial beneficial
Alternative Minor; minor Minor; minor Minor; minor Minor; minor Minor; minor Minor; minor
Combined with beneficial beneficial beneficial beneficial beneficial beneficial
Other Foreseeable
Impacts
3.15 Marine Mammals
Alternative Impacts Negligible to Negligible to Negligible to Negligible to Negligible to

major major major major major

Alternative Moderate to Moderate Moderate Moderate Moderate Moderate
Combined with major
Other Foreseeable
Impacts
3.16 Navigation and Vessel Traffic
Alternative Impacts | Moderate Major Major Major Major Major
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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
Alternative Major Major Major Major Major Major

Combined with
Other Foreseeable
Impacts

3.17 Other Uses

Alternative Impacts

Marine Mineral
Extraction, Marine
and National
Security Uses,
Aviation and Air
Traffic, Cables
and Pipelines,
Radar Systems:
negligible;
Scientific
Research and
Surveys:
moderate

Marine Mineral
Extraction:
negligible; Military
and National
Security: minor
for most but
moderate for
search and
rescue activities;
Aviation and Air
Traffic: minor;
Cables and
Pipelines:
negligible; Radar:
minor; Scientific
Research and
Surveys: major

Marine Mineral
Extraction:
negligible; Military
and National
Security: minor
for most but
moderate for
search and
rescue activities;
Aviation and Air
Traffic: minor;
Cables and
Pipelines:
negligible; Radar:
minor; Scientific
Research and
Surveys: major

Marine Mineral
Extraction:
negligible; Military
and National
Security: minor
for most but
moderate for
search and
rescue activities;
Aviation and Air
Traffic: minor;
Cables and
Pipelines:
negligible; Radar:
minor; Scientific
Research and
Surveys: major

Marine Mineral
Extraction:
negligible; Military
and National
Security: minor
for most but
moderate for
search and
rescue activities;
Aviation and Air
Traffic: minor;
Cables and
Pipelines:
negligible; Radar:
minor; Scientific
Research and
Surveys: major

Marine Mineral
Extraction,
Cables and
Pipelines:
negligible;
Aviation and Air
Traffic and Radar:
minor; Military
and National
Security Uses:
minor, but
moderate for
Search and
Rescue Activities;
Scientific
Research and
Surveys: major
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Alternative B

Alternative C

Alternative E

Alternative D Submerged
(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
Alternative Marine Mineral Aviation and Air Aviation and Air Aviation and Air Aviation and Air Aviation and Air
Combined with Extraction, Traffic, Cables Traffic, Cables Traffic, Cables Traffic, Cables Traffic, Cables

Other Foreseeable

Impacts

Aviation and Air
Traffic, Cables
and Pipelines:
negligible to
minor; Radar
Systems:
moderate; Military
and National
Security: minor;
Search and
Rescue Activities:
moderate,
Scientific
Research and
Surveys: major

and Pipelines,
Marine Mineral
Extraction, and
most Military and
National Security
Uses: negligible
to minor; Radar
Systems and
Search and
Rescue Activities:
moderate;
Scientific
Research and
Surveys: major

and Pipelines,
Marine Mineral
Extraction, and
most Military and
National Security
Uses: negligible
to minor; Radar
Systems and
Search and

Rescue Activities:

moderate;
Scientific
Research and
Surveys: major

and Pipelines,
Marine Mineral
Extraction:
negligible to
minor; Military
and National
Security Uses:
minor, Radar
Systems and
Search and

Rescue Activities:

moderate;
Scientific
Research and
Surveys: major

and Pipelines,
Marine Mineral
Extraction, and
most Military and
National Security
Uses: negligible
to minor; Radar
Systems and
Search and

Rescue Activities:

moderate;
Scientific
Research and
Surveys: major

and Pipelines,
Marine Mineral
Extraction, and
Military and
National Security
Uses: negligible
to minor; Radar
and Search and
Rescue Activities:
moderate;
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

Alternative Moderate; minor Moderate; minor Moderate; minor Moderate; minor Moderate; minor Moderate; minor

Combined with beneficial beneficial beneficial beneficial beneficial beneficial

Other Foreseeable

Impacts

3.19 Sea Turtles

Alternative Impacts

Alternative
Combined with

Other Foreseeable

Impacts
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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
3.20 Scenic and Visual Resources
Alternative Impacts | Minor to Minor to major Minor to major Minor to major Minor to major Minor to major
moderate
Alternative Major Major Major Major Major Major

Combined with
Other Foreseeable

Impacts

3.21 Water Quality
Alternative Impacts

Alternative
Combined with
Other Foreseeable
Impacts

3.22 Wetlands

Alternative Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Alternative
Combined with
Other Foreseeable

Impacts

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Impact rating colors are as follows: orange = major; yellow = moderate; green = minor; light green = negligible or beneficial to any degree. All impact levels are

assumed to be adverse unless otherwise specified as beneficial. Where impacts are presented as multiple levels, the color representing the most adverse level of

impact has been applied

L Impacts are the same under Alternatives B-1 and B-2 and Alternatives C-1 and C-2 unless otherwise noted in the table.
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Ocean Wind 1 Offshore Wind Farm Chapter 1
Draft Environmental Impact Statement Introduction

1. Introduction

This Draft 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).2 The proposed
Project described in the COP and this Draft 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 Draft 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). Publication of the Draft EIS initiates a 45-day
comment period open to all, after which all the comments received will be assessed and considered by
BOEM in preparation of a Final EIS.

This Draft 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 Draft 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.”

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 is owned by @rsted Wind Power North America, LLC (75 percent ownership) in partnership
with Public Service Enterprise Group (25 percent ownership).

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, and May 27, 2022.

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.

Source: BOEM 2021a, 2021b
AIS = Automatic Identification System; EA = Environmental Assessment; FONSI = Finding of No Significant Impact;
WEA = Wind Energy Area

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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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, Ocean Wind was awarded commercial
Renewable Energy Lease OCS-A 0498 covering an area offshore New Jersey (the 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 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 7.5 gigawatts (GW) of offshore wind energy
generation by 2035 as outlined in New Jersey Governor’s Executive Order No. 92, issued on November
19, 2019. Furthermore, Ocean Wind’s stated purpose and need 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.
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Based on BOEM’s authority under the Outer Continental Shelf Lands Act (OCSLA) to authorize
renewable energy activities on the OCS, 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
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) National Marine Fisheries
Service (NMFS) received a request for authorization to take marine mammals incidental to construction
activities related to the Project, which NMFS may authorize under the Marine Mammal Protection Act
(MMPA). NMFS’s issuance of an MMPA incidental take authorization is a major federal action and, in
relation to BOEM’s action, is considered a connected action (40 CFR 1501.9(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)(D)) and its implementing
regulations administered by NMFS and to decide whether to issue the authorization. If NMFS makes the
findings necessary to issue the requested authorization, NMFS intends to adopt, after independent review,
BOEM’s Final EIS to support that decision and to fulfill its NEPA requirements.

The 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

4 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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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.

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;

()] 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—

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

5 Public Law No. 109-58, § 119 Stat. 594 (2005)

& Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf, 74 Federal Register
19638-19871 (April 29, 2009)

" M-Opinion 37067 at page 5, http://doi.gov/sites/doi.gov/files/m-37067.pdf.
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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); BOEM reserves the right to approve a COP with modifications; and BOEM reserves the right
to authorize other uses within the leased area that will not unreasonably interfere with 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 Draft EIS will inform BOEM’s decision under 30 CFR 585.628 for the COP that was
initially submitted in August 2019 and later updated with new information on March 13, 2020, September
24, 2020, March 24, 2021, and November 16, 2021. 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 Draft EIS.

1.4. Relevant Existing NEPA and Consulting Documents

The following NEPA documents were utilized to inform the preparation of this Draft 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)

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)

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 Draft 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 Draft 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 Draft EIS considers the

8 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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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 Draft EIS could reasonably occur.

1.6. Methodology for Assessing Impacts from Ongoing and Planned
Actions

Reasonably foreseeable impacts can occur from individually minor but collectively significant actions
that take place over time. Therefore, this Draft EIS also assesses ongoing and planned actions that could
occur during the life of the Project and potentially contribute to cumulative impacts when combined with
impacts from the Proposed Action and other alternatives. Ongoing and planned actions 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 methodology used for assessing impacts from ongoing and planned activities in
this Draft EIS and presents a description of the resource-specific geographic analysis areas, as well as
actions that BOEM has identified as potentially contributing to reasonably foreseeable impacts when
combined with impacts from the Proposed Action and other action alternatives over the specified spatial
and temporal scales. Using the methodology described in Appendix F, each resource-specific
Environmental Consequences section in Chapter 3 of this Draft EIS discusses reasonably foreseeable
impacts.
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2. Alternatives

This chapter (1) describes the alternatives carried forward for detailed analysis in this Draft 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.

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 Draft 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 Draft 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 Draft 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 and intend to adopt the Final EIS after
independent review and analysis to meet their NEPA compliance requirements. 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 Draft EIS, including
cable route options within the 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.
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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.
However, all other existing or other reasonably foreseeable future impact-producing
activities would continue. The ongoing effects of the No Action Alternative serve as
the baseline against which all action alternatives are evaluated. 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.

Alternative A:
Proposed Action

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 2022), 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.

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). 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.

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 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.

® The PDE parameters for WTGs outlined in the COP include a rotor diameter up to 240 meters. Current and near-
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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

Shores South

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 1.08-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
0.99 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 EO8, and A09 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. 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.

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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Alternative Description
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

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.

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. However,
all other existing or other reasonably foreseeable future activities described in Appendix F (Planned
Activities Scenario) would continue. The ongoing effects of the No Action Alternative serve as the
baseline against which all action alternatives are evaluated.

21.2 Alternative A—Proposed Action

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. 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 | of the Ocean Wind 1 COP (Ocean Wind 2022) 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 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 I of the Ocean Wind 1 COP (Ocean Wind 2022) 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 2022). 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
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Magnuson-Stevens Fishery Conservation and Management Act (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
section ins 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

Fisheries Monitoring Plan

Pre-construction, Construction,
and Operation

Commercial Fisheries and For-
Hire Recreational Fishing

EFH = essential fish habitat

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 2022) and
summarized below. Timeframes are identified by the 3-month quarter (Q) of that respective year.

Onshore Export Cables and Onshore Substations Q2 of 2023 to Q1 of 2025
Landfall Cable Installation Q3 of 2023 to Q2 of 2024
Offshore Export Cable Installation Q1 of 2024 to Q4 of 2024
Offshore Foundations (WTG and OSS) Q2 of 2024 to Q4 of 2024
Inter-array Cable Installation Q3 of 2024 to Q1 of 2025
WTG and OSS Installation and Commissioning Q3 of 2024 to Q4 of 2025

21221 Site Preparation Activities

Site preparation activities are necessary during construction. Site preparation includes activities such as
high-resolution geophysical (HRG) 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.
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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 2022).

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 2022). 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 PJM 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. 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 Draft 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 TIB and be accomplished by
using open cut (i.e., trenching) or trenchless methods (bore or horizontal directional drilling [HDD]). 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 2022).
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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. 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 I provides additional details on construction and installation methods (Ocean Wind 2022).

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 2022). 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,
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 2022).
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Figure 2-4 Wind Turbine Schematic (Maximum Design Parameter)
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Source: Ocean Wind 2022

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 2022). 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 2022). 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
2022). 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, 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 2022). 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 using another HDD installation and cross Barnegat
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Bay southwest to make landfall near Oyster 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.
Dredging may be required in shallow areas in Barnegat Bay to facilitate vessel access for the HDD
installation west of Island Beach State Park, near the landfall at Lacey or Ocean Township, or in the
previously dredged channel. 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.

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.

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 maintained navigational channels and thermal conductivity. 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 and up to six floating or
bottom-mounted Acoustic Doppler Current Profilers in seabed frames along the export cable routes 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.
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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 (Qrsted) 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
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

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. Foundation
inspections would be conducted 1 year, 2—3 years, and 5-8 years post-commissioning. 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. The offshore export cables, inter-array cables, and
OSS interconnector cables typically have no maintenance requirements unless a failure occurs. However,
low-probability events may occur where cables need to be located, unburied, and lifted above sea level for
repair. Spare parts for key Project components may be housed at the O&M facility so Ocean Wind could
initiate repairs expeditiously.

Ocean Wind would need to use vessels, remote sensing equipment, vehicles, and aircraft 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

10 For analysis purposes, BOEM assumes in this Draft 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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vessel trips; and a maximum of 2,278 helicopter trips, crew transfer vessel trips, or service operations
vessel trips (COP Volume I, Section 6.1.3.5, Table 6.1.2-11; Ocean Wind 2022). Ocean Wind may also
use helicopters to transport people and equipment and a hoist-equipped helicopter for O&M.

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
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 585.910(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 2022). 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 585.905). 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.

2.1.24.1 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; however, BOEM would most likely require that the
scour protection be removed in accordance with 30 CFR 585.902(a). Offshore cables would either be left
in place or removed, or a combination of both, depending on regulatory requirements at the time of
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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.

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 2-6). 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 2-7). 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.

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. BOEM is continuing to assess the energy production impacts and
feasibility of the alternatives. The final number of WTG positions considered for exclusion in the Final
EIS may be reduced to 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.

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

Alternative C was developed through the scoping process for the Draft EIS in response to public
comments from the USCG, the Responsible Offshore Development Alliance (RODA), and commercial
fishermen concerning the different layouts between the Ocean Wind 1 and Atlantic Shores South projects
and the need for a buffer between the two projects in the adjacent lease areas. 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 Draft 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
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for construction and installation, O&M, and conceptual decommissioning would be the same as described
for the Proposed Action.

e Alternative C-1: No Surface Occupancy to Establish a Buffer with Turbine Relocation (Figure 2-8).
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 2-9 and 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 (Figure 2-9'%) to
1.08-nm buffer (Figure 2-10'?) from the boundary between the Ocean Wind 1 Lease Area and 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. BOEM is continuing to assess
the energy production impacts and feasibility of the alternatives to ensure consistency with an 1,100-MW
nameplate capacity and annual OREC allowance to fulfill Ocean Wind’s contractual obligations with
BPU.

Additional site investigations may be needed for alternatives that would relocate WTG positions or
compress the WTG layout. Collecting and processing the additional survey data could lead to a Project
delay of up to 2 years.

11 Figure 2-9 depicts a compressed array layout with a 0.81-nm (1,500-meter) buffer measured from individual
WTGs in the respective lease areas, as proposed by Ocean Wind 1 and Atlantic Shores South for BOEM’s analysis
in this Draft EIS.

12 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. 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. BOEM is continuing to assess the energy
production impacts and feasibility of the alternatives. 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.

2.1.6 Alternative E—Submerged Aquatic Vegetation Avoidance

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. The alternative may be combined with
any or all other alternatives or sub-alternatives, 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.

1343 CFR 46.420(b). The terms “practical” and “feasible” are not intended to be synonymous (73 Federal Register

61331, October 15, 2008).
14 43 CFR 46.415(b)
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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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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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Offshore 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 Draft 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 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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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 Right-of-Way
grant (30 CFR 585.112) when the use of the shared cable corridor is
technically and economically practical and feasible alternative for the
project, BOEM cannot limit a lessee’s right to a project easement when
such a cable corridor does not exist and there is no way of determining if
the use of a future shared cable corridor would be a technically and
economically practical and feasible alternative for the project. Therefore,
BOEM cannot require 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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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 Draft 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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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 Draft 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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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.
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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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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; WEA = Wind Energy Area

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, 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 Bureau of
Safety and Environmental Enforcement (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
2022). 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.

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 2022). The impacts from seismic

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

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
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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Summary and Comparison of Impacts Among Alternatives with No Mitigation Measures

Resource

No Action Alternative

Alternative A
Proposed Action

Differences Among Action Alternatives

3.4 Air Quality

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

The No Action Alternative
combined with all other planned
activities (including other
offshore wind activities) would
result in moderate adverse
impacts due to emissions of
criteria pollutants, VOCs, HAPs,
and GHGs, mostly released
during construction and
decommissioning, and minor to
moderate beneficial impacts
on regional air quality after
offshore wind projects are
operational.

The Proposed Action would have minor
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.

The Proposed Action would contribute a
noticeable increment to the moderate
adverse and moderate beneficial

impacts on air quality from the

combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities).

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 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
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 adverse and minor
beneficial.

The 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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3.5 Bats Continuation of existing
environmental trends and
activities under the No Action
Alternative would result in

negligible impacts on bats.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in negligible impacts
because bat presence on the
OCS is anticipated to be limited
and onshore bat habitat
impacts are expected to be
minimal.

The Proposed Action would have
negligible 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;
however, occurrence of bats offshore is
low and mortality is anticipated to be rare
in the onshore or offshore environment.

The Proposed Action would contribute an
undetectable increment to the negligible
impacts on bats from the combination of
the Proposed Action and other ongoing
and planned activities (including offshore
wind activities).

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.

The 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.
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activities under the No Action
Alternative would result in
negligible to moderate
impacts on benthic resources.

The No Action Alternative,
when combined with all planned
activities (including other
offshore wind activities), would
result in moderate adverse
impacts and could potentially
include moderate beneficial
impacts resulting from
emplacement of structures
(habitat conversion).

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.

The Proposed Action would contribute an
undetectable to noticeable increment to
the moderate adverse and moderate
beneficial impacts on benthic resources
from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind
activities).

Resource No Action Alternative . Differences Among Action Alternatives
Proposed Action
3.6 Benthic Continuation of existing The Proposed Action would have Alternatives B-1 and B-2, and C-1 and C-2 would
Resources environmental trends and negligible to moderate adverse impacts | reduce the number of WTGs compared to the

Proposed 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. However, the reduction in impacts
would not be substantial enough to reduce the
impact level, so these alternatives would have
the same impact levels as the Proposed Action:
negligible to moderate adverse and moderate
beneficial.

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

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

minor impacts on birds.

The No Action Alternative
combined with all planned
activities (including offshore
wind activities) would have a
moderate adverse impact on
birds but could include
moderate beneficial impacts
because of the presence of
offshore structures.

The Proposed Action would have
negligible to 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.

The Proposed Action would contribute an
undetectable increment to the moderate
adverse and moderate beneficial
impacts on birds from the combination of
the Proposed Action and other ongoing
and planned activities (including offshore
wind activities).

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: negligible to 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 negligible to 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 negligible to
minor with minor beneficial impacts on birds as
the Proposed Action.

The overall 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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3.8 Coastal Continuation of existing The Proposed Action would have minor Because Alternatives B, C, and D involve
Habitat and environmental trends and impacts on coastal habitat and fauna modifications only to offshore components,
Fauna activities under the No Action because habitat impacts would be limited | impacts on coastal habitat and fauna from those

Alternative would result in
moderate impacts on coastal
habitat and fauna. Currently,
there are no other offshore wind
activities proposed in the
geographic analysis area.

and construction would predominantly
occur in already developed areas where
wildlife is habituated to human activity and
noise.

The Proposed Action would contribute an
undetectable increment to the minor
impacts on coastal habitat and fauna from
the combination of the Proposed Action
and other ongoing and planned activities
(including offshore wind activities).

alternatives would be the same as those under
the Proposed Action: minor. Alternative E could
affect slightly more habitat on Island Beach State
Park than the Proposed Action and Alternatives
B, C, and D, but impacts would remain limited
overall. The impacts would be the same as those
under the Proposed Action: minor.

The impacts of Alternatives B, C, and D when
each combined with the impacts from ongoing
and planned activities (including offshore wind)
would be the same as those of the Proposed
Action: minor.
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3.9 Continuation of existing The Proposed Action would have minor Alternatives B-1 and B-2, and D would reduce
Commercial environmental trends and to major adverse impacts on commercial | the number of WTGs compared to the Proposed
Fisheries and | activities under the No Action fisheries and for-hire recreational fishing. | Action, providing fishing vessels in the Lease
For-Hire Alternative would result in The major impact rating for some fisheries | Area with more area to operate and fish and
Recreational moderate to major impacts on | and fishing operations is primarily driven reducing the potential for gear entanglement and
Fishing commercial fisheries and for- by regulated fishing effort and climate loss. However, the impact level is anticipated to

hire recreational fishing.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in a major adverse
impact because some
commercial fisheries and
fishing operations would
experience substantial long-
term disruptions. This impact
rating is primarily driven by the
presence of offshore structures,
regulated fishing effort, and
climate change.

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 beneficial impacts for some
for-hire recreational fishing operations
due to the artificial reef effect.

The Proposed Action would contribute an
appreciable increment to the major
impact on commercial fisheries and for-
hire recreational fishing from the
combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities).

be the same as for the Proposed Action: minor
to major.

Alternatives C-1 and C-2 would have the same
number of WTGs as the Proposed Action and,
therefore, would have the same overall minor to
major impacts on commercial fisheries and for-
hire recreational fishing.

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.

The 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.
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3.10 Cultural Continuation of existing The Proposed Action would have Alternatives B-1, B-2, C-1, C-2, and D would
Resources environmental trends and moderate impacts on cultural resources have the same moderate impact level on cultural

activities under the No Action
Alternative would result in
minor to major impacts on
cultural resources, primarily as
a result of dredging, cable
emplacement, and activities
that disturb the seafloor.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in moderate impacts on
cultural 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.

The Proposed Action would contribute an
appreciable increment to the moderate
impacts on cultural resources from the
combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities).

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 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 Continuation of existing The Proposed Action would have minor Alternatives B-1, B-2, and D would result in a
Demographics | environmental trends and adverse and moderate beneficial slight reduction in both adverse and beneficial
Employment, activities under the No Action impacts on demographics, employment, impacts on demographics, employment, and

and Alternative would result in
Economics minor adverse impacts and
minor beneficial impacts on
demographics, employment,
and economics.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in minor adverse and

moderate beneficial impacts.

and economics.

The Proposed Action would contribute an
undetectable to noticeable increment to
the minor adverse and moderate
beneficial impacts on demographics,
employment, and economics from the
combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities).

economics compared to the Proposed Action
because of the reduced number of WTGs, but
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 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 Continuation of existing The Proposed Action would have a range | Impacts of Alternatives B-1, B-2, C-1, C-2, D,
Environmental | environmental trends and of impacts, such as minor impacts and E would be the same as those of the
Justice activities under the No Action resulting from the disruption of marine Proposed Action for environmental justice

Alternative would result in
impacts on environmental
justice populations ranging from
minor to moderate adverse to
minor beneficial.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in moderate impacts
because environmental justice
populations would have to
adjust somewhat to account for
disruptions due to notable and
measurable adverse impacts.

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.

The Proposed Action would contribute a
noticeable increment to the moderate
impacts on environmental justice
populations from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities).

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 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, Continuation of existing The Proposed Action would result in Alternatives B-1, B-2, and D would reduce the
Invertebrates, | environmental trends and negligible to moderate impacts for number of WTGs and would slightly reduce
and Essential | activities under the No Action finfish, invertebrates, and EFH. The impacts on finfish, invertebrates, and EFH
Fish Habitat Alternative would result in primary impacts on finfish would be from compared to the Proposed Action, given that

minor to moderate impacts on
finfish, invertebrates, and EFH.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in moderate impacts on
finfish, invertebrates, and EFH.
It is anticipated that the greatest
impact on finfish and
invertebrates would be caused
by ongoing regulated fishing
activity and climate change.

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.

The Proposed Action would contribute a
noticeable increment to the negligible to
moderate impacts on finfish,
invertebrates, and EFH from the
combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities).

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
those described under the Proposed Action:
negligible to moderate.

The 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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3.14 Land Use
and Coastal
Infrastructure

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.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in minor adverse impacts
and minor beneficial impacts.

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.

The Proposed Action would contribute a
noticeable increment to the minor
adverse and minor beneficial impacts
from the combination of the Proposed
Action and other ongoing and planned
activities (including offshore wind
activities).

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 incremental impacts contributed by
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 Continuation of existing BOEM anticipates that the impacts Alternatives B-1, B-2, C-1, and D would result in
Mammals environmental trends and resulting from the Proposed Action would | the same impacts on marine mammals as

activities under the No Action
Alternative would result in
minor impacts on mysticetes,
odontocetes, and pinnipeds.

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 major due to low population
numbers and potential to
compromise the viability of the
species from the loss of a
single individual. Impacts are
primarily due to underwater
noise, vessel activity (vessel
collisions), entanglement, and
seabed disturbance.

range from negligible to major adverse
and could include beneficial impacts.
Adverse impacts are expected to result
mainly from underwater noise (e.g., UXO
detonations and impact pile driving) and
increased vessel traffic potentially leading
to vessel strikes. Beneficial impacts are
expected to result from the presence of
structures

The incremental impacts contributed by
the Proposed Action to the overall impact
on marine mammals would range from
undetectable to appreciable. The impact
on marine mammals from the combination
of the Proposed Action and other ongoing
and planned activities (including offshore
wind activities) would be moderate.

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 similar
to those of the Proposed Action and would range
from negligible to major and could include
beneficial impacts.

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
negligible to major and could include beneficial
impacts.

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

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

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.

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

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 0.92 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
national security uses, radar, and aviation and air
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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 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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3.18 Continuation of existing The Proposed Action would result in Impacts of Alternatives B-1, B-2, and D would be
Recreation environmental trends and moderate adverse and minor beneficial | similar to those of the Proposed Action for
and Tourism activities under the No Action impacts on recreation and tourism. recreation and tourism except for the impact of

Alternative would result in
negligible impacts on
recreation and tourism.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in moderate adverse and
minor beneficial impacts on
recreation 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.

The Proposed Action would contribute an
undetectable to noticeable increment to
the moderate adverse, and minor
beneficial impacts on recreation and
tourism from the combination of the
Proposed Action and other ongoing and
planned activities (including offshore wind
activities).

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 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 Continuation of existing The Proposed Action would result in Alternatives B-1, B-2, C-1, and D would include
Turtles environmental trends and negligible to minor adverse impacts and | exclusion of proposed WTGs and lead to the

activities under the No Action
Alternative would result in
minor impacts on sea turtles.

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in minor 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.

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

The Proposed Action would contribute an
undetectable to noticeable increment to
the minor impact on sea turtles from the
combination of the Proposed Action and
other ongoing and planned activities
(including offshore wind activities). 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 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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3.20 Scenic Continuation of existing Impacts of the Proposed Action on scenic | Alternatives B-1 and B-2 would reduce the
and Visual environmental trends and and visual resources would range from number of WTGs visible from the seascape and
Resources activities under the No Action minor to major. The main drivers for this | landscape compared to the Proposed Action,

Alternative would result in
minor to moderate impacts on
scenic and visual resources.

The No Action Alternative
combined with all other planned
activities (including other
offshore wind activities) would
result in major impacts on
visual and scenic resources
due to addition of new
structures, nighttime lighting,
onshore construction, and
increased vessel traffic.

impact rating are the major adverse
impacts associated with the presence of
structures, lighting, and vessel traffic.

The Proposed Action would contribute an
appreciable increment to the major
adverse impact on scenic and visual
resources from the combination of the
Proposed Action and other ongoing and
planned activities (including other offshore
wind activities).

which may result in diminished impacts on scenic
and visual resources but would not change the
overall impact level of minor to major impacts.
The impacts of Alternatives C-1, C-2, D, and E
on scenic and visual resources would be similar
to the impacts of the Proposed Action: minor to
major.

The 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: major.
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3.21 Water Continuation of existing The Proposed Action would result in Alternatives B-1, B-2, and D may result in slightly
Quality environmental trends and minor impacts on water quality primarily less, but not materially different, minor impacts

activities under the No Action
Alternative would result in

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

minor impacts on water quality.

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.

The Proposed Action when combined with
the impacts from ongoing and planned
activities (including offshore wind
activities) would be minor primarily due to
short-term, localized effects from
increased turbidity and sedimentation.
BOEM has considered the possibility of a
moderate impact resulting from
accidental releases; this level of impact
could occur if there was a large-volume,
catastrophic release. While it is an impact
that should be considered, it is unlikely to
occur based on BOEM’s accidental
release modeling.

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 minor impacts
on water quality. Alternative E would result in
similar, but not materially different, minor impacts
on water quality in relation to sediment
disturbance and turbidity and onshore ground
disturbance. Therefore, the minor impacts would
be the same as those of the Proposed Action.

The 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: minor. BOEM has considered
the possibility of a moderate impact resulting
from accidental releases from offshore wind
development; however, it is unlikely to occur
based on BOEM modeling.

2-57




Ocean Wind 1 Offshore Wind Farm
Draft Environmental Impact Statement

Chapter 2
Alternatives

Resource No Action Alternative

Alternative A
Proposed Action

Differences Among Action Alternatives

3.22 Wetlands | Continuation of existing
environmental trends and
activities under the No Action

Alternative would result in

The No Action Alternative
combined with all planned
activities (including other
offshore wind activities) would
result in moderate impacts,
primarily through land
disturbance.

moderate impacts on wetlands.

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.

The Proposed Action would contribute a
noticeable increment to the moderate
impact on wetlands from the combination
of the Proposed Action and other ongoing
and planned activities (including other
offshore wind activities).

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 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.

EFH = essential fish habitat; 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 addresses the affected environment, also known as the existing condition, 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 using
the methodology and assumptions outlined in Chapter 1, Introduction, and Appendix F, Planned
Activities Scenario. Appendix F describes other ongoing and planned activities within the geographic
analysis area for each resource. These actions may be occurring on the same time scale as the proposed
Project or could occur later in time but are still reasonably foreseeable.

In accordance with Section 1502.21 of the CEQ regulations implementing NEPA, BOEM identified
information that was incomplete or unavailable for the evaluation of reasonably foreseeable impacts
analyzed in this chapter. The identification and assessment of incomplete or unavailable information is
presented in Appendix D, Analysis of Incomplete or Unavailable Information.

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:

¢ 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.

o Identifies actions and activities that may affect the same physical, biological, economic, or cultural
resources as renewable energy projects and states that such actions and activities may have the same
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 Draft 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 U.S. Environmental Protection Agency 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, vehicles, or aircraft

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.

3-3



Ocean Wind 1 Offshore Wind Farm
Draft Environmental Impact Statement

Chapter 3
Affected Environment and Environmental Consequences

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 Draft EIS and in coordination with cooperating agencies, BOEM
considered potential additional mitigation measures that could further avoid, minimize, or mitigate
impacts on the physical, biological, socioeconomic, and cultural resources assessed in this document.
These potential additional mitigation measures are described in Table H-2 in Appendix H, Mitigation and
Monitoring, and analyzed in the relevant resource sections in Chapter 3. BOEM may choose to
incorporate one or more of these additional mitigation measures in the preferred alternative. In addition,
other mitigation measures may be required through consultations, authorizations, and permits with respect
to several environmental statutes such as the MMPA, Section 7 of the ESA, or the MSA. Those additional
mitigation measures presented in Appendix H, Table H-2, 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 will be
included in the Final EIS. BOEM may choose to incorporate one or more additional measures in the ROD
and adopt those measures as conditions of COP approval. As previously discussed, all Ocean Wind-
committed measures are part of the Proposed Action (see Section 2.1 for details).

3.3. Definition of Impact Levels

This Draft 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 Draft 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.

e 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.

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
combined impacts from all ongoing and planned activities, including both non-offshore wind and offshore
wind activities.

o 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.

o 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
essential fish habitat (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). Five surveys covering 217 sites within the Wind Farm
Area and export cable routes were then conducted to collect site-specific benthic data from 2017 through
2020 to verify the multibeam echosounder and sidescan sonar results. 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 I,
Appendix E; Ocean Wind 2022). 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 will be performed in summer 2022 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. Figure 1-10 in Appendix | shows completed
and planned SAV survey areas.

A larger-scale, non-project-specific study was also undertaken that characterized offshore wind lease
areas in northeast Wind Energy Areas (WEA) (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 is relatively flat with 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 (Guida et al. 2017). Troughs are 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. Ridge and trough habitat features are
common in the mid-Atlantic OCS and not unigue to the Project area.

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). 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.

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
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
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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).

Commercially important invertebrates such as the Atlantic surfclam, ocean quahog, and Atlantic sea
scallop are present in the geographic analysis area. These invertebrates and others, and their shells, are
important components of the benthic environment. Commercially important species are discussed further
in Section 3.13. 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.
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. 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). The two most common species of seagrass in New Jersey back barrier lagoons are eelgrass
(Zostera marina) and widgeon grass (Rupia maritima).

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 (COP
Volume I, Appendix E; Ocean Wind 2022). The quadrat surveys documented the outer extents of SAV
beds identified from the aerial survey and obtained representative information on SAV species and
density. 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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Sparse to moderate seagrass was identified near the proposed Peck Bay crossing during the 2019 aerial
survey but additional characterization was not conducted. SAV does not appear at this location in
historical imagery (NJDEP 1979).

SAV 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 U.S. Environmental Protection Agency (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.

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, 2020). 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 I, Section 2.2.6.1.5; Ocean Wind 2022). 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 I, Section 2.3.4.1.3; Ocean
Wind 2022). 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
2022). A single obstruction/wreck was identified in the Wind Farm Area (COP Volume I, Appendix E;
Ocean Wind 2022).

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.

3.6-6



Ocean Wind 1 Offshore Wind Farm Section 3.6

Draft Environmental Impact Statement Benthic Resources
Table 3.6-1 Impact Level Definitions for Benthic Resources
Impact Advers_eior Definition
Level Beneficial
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.

3.6.3 Impacts of the No Action Alternative on Benthic Resources

When analyzing the impacts of the No Action Alternative on benthic resources, BOEM considered the
impacts of ongoing and planned non-offshore wind activities and other offshore activities.

3.6.3.1.  Ongoing and Planned Non-offshore Wind Activities

Under the No Action Alternative, baseline conditions for benthic resources would continue to follow
current regional trends and respond to IPFs introduced by other ongoing and planned activities. Ongoing
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.

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 ongoing and 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
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F1-3 for a summary of potential impacts associated with ongoing and planned non-offshore wind
activities by IPF for benthic resources.

Accidental releases: Accidental releases would continue to occur as a result of ongoing and planned
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 and planned 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 and new 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: No new cables or undersea transmission lines have been
identified in the geographic analysis area (Appendix F), so impacts would only 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 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.
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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: Port utilization and maintenance are expected to increase and there are several port
improvement projects within the region. 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 and port construction, which may be moderate but localized.

Presence of structures: Installation of major structures other than those supporting offshore wind
projects are not anticipated within the geographic analysis area. There is the potential for new small-scale
structures such as docks and coastal infrastructure to be constructed. 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. As discussed below, these structures
provide novel surfaces for colonization and recruitment of marine fauna that create a reef effect. This may
have moderate adverse impacts for existing benthic resources as faunal assemblages shift, altering local
food web dynamics, but it may be a beneficial moderate impact on colonizers.

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 carbon dioxide (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. Climate change is expected to lead to continued warming of the oceans,
which is altering the distribution of benthic resources and altering ecological relationships. This may also
result in increased prevalence of diseases. Impacts from climate change are expected to be moderate.

3.6.3.2. Offshore Wind Activities (without Proposed Action)

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

Accidental releases: Accidental releases may increase as a result of 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
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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
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 invasive species, primarily during construction. Invasive species releases may or
may not lead to the establishment and persistence of invasive species. Although the likelihood of invasive
species becoming established as a result of offshore wind activities is very low, the impacts of invasive
species on benthic resources could be strongly adverse, widespread, and permanent if the species were to
become established and out-compete native fauna. Such an outcome, however, is considered highly
unlikely. The increase in this risk related to the offshore wind industry would be small in comparison to
the risk from ongoing activities (e.g., trans-oceanic shipping).

Accidental releases of trash and debris may occur from vessels primarily during construction, but also
during operations and decommissioning. BOEM assumes all vessels would comply with laws and
regulations to minimize releases. If a release were to occur, it would be an accidental, localized event in
the vicinity of work areas. The greatest likelihood of releases would be associated with nearshore project
activities (e.g., transmission cable installation and transport of equipment and personnel from ports).
However, there is no evidence that the anticipated volumes and extents would have detectable impacts on
benthic resources.

The overall impacts of accidental releases on benthic resources are likely to be minor 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. As such, accidental releases from offshore wind development would not
be expected to appreciably contribute to overall impacts on benthic resources.

Anchoring: Offshore wind activities would increase vessel anchoring during survey activities and during
construction, installation, maintenance, and decommissioning of offshore components. In addition,
anchoring or mooring of meteorological towers or buoys could be increased. 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. Using the assumptions in Table F2-2 in Appendix F, anchoring could affect up to

274 acres (1.1 km?). Most impacts would be minor because impacts would be localized, turbidity would
be temporary, and mortality of benthic resources from contact would be recovered in the short term.
Degradation of sensitive habitats and resources, such as SAV beds and hard-bottom habitats, if it occurs,
could be long term to permanent, resulting in moderate impacts.

EMF: The marine environment continuously generates a variable ambient EMF. EMF would also
emanate from new offshore export cables and inter-array cables constructed for offshore wind projects.
Offshore wind projects (including Atlantic Shores South and Ocean Wind 2) would add an estimated
1,219 miles (1,962 kilometers) of cable to the geographic analysis area that would produce EMF in the
immediate vicinity of cables for each project during operation. The Atlantic Shores South PDE for
offshore export cables includes options for 230- to 275-kV high-voltage alternating current (HVAC) or
320- to 525-kV high-voltage direct current (HVDC) designs. The Atlantic Shores South COP also
includes HVAC cable design for inter-array cables. Cable design for Ocean Wind 2 is not known at this
time and could include HVAC or HVDC cables. BOEM would require these future submarine power
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cables to have appropriate shielding and burial depth to minimize potential EMF effects from cable
operation. EMF effects from these projects on benthic habitats would vary in extent and significance
depending on overall cable length, the proportion of buried versus exposed cable segments, and project-
specific transmission design (e.g., HVAC or HVDC, transmission voltage). EMF strength diminishes
rapidly with distance, and EMF that could elicit a behavioral response in an organism would likely extend
less than 50 feet (15.2 meters) from each cable.

Impacts of EMF on benthic habitats is an emerging field of study; as a result, there is a high degree of
uncertainty regarding the nature and magnitude of effects on all potential receptors (Gill and Desender
2020). Recent reviews by Bilinski (2021), Gill and Desender (2020), Albert et al. (2020), and Snyder et
al. (2019) of the effects of EMF on marine organisms in field and laboratory studies concluded that
measurable, though minimal, effects can occur for some species, but not at the relatively low EMF
intensities representative of marine renewable energy projects. Behavioral impacts from EMF, though
observed at higher levels than are representative of offshore wind projects, were documented for lobsters
near a direct current cable (Hutchison et al. 2018) and a domestic electrical power cable (Hutchison et al.
2020), including subtle changes in activity (e.g., broader search areas, subtle effects on positioning, and a
tendency to cluster near the EMF source). There was no evidence of the cable acting as a barrier to lobster
movement and no effects were observed for lobster movement speed or distance traveled. Additionally,
faunal responses to EMF by marine fauna, including crustaceans and mollusks, include attraction to the
source, interference with navigation that relies on natural magnetic fields, predator/prey interactions,
avoidance or attraction behaviors, increased burrowing by polychaetes, increased exploratory and
foraging behavior, and physiological and developmental effects (Bilinski 2021; Jakubowska et al. 2019;
Hutchison et al. 2018; Taormina et al. 2018; Normandeau et al. 2011). Burrowing infauna and finfish may
be exposed to stronger EMF, but little information is available regarding the potential consequences. Non-
mobile infauna would be unable to move to avoid EMF. Any effects, however, would be local and would
not have population-level impacts due to the small spatial scale of the impact relative to the available
benthic habitat in the geographic analysis area.

Other studies, however, have found that EMF does not affect invertebrate behavior. For example, Schultz
et al. (2010) and Woodruff et al. (2012, 2013) conducted laboratory experiments exposing American
lobster and Dungeness crab (Metacarcinus magister) to EMF fields ranging from 3,000 to 10,000
milligauss and found that EMF did not affect their behavior. Assuming the other wind projects with
HVAC cables in the geographic analysis area have similar array and export cable voltages as the
Proposed Action, the induced magnetic field levels expected for the offshore wind projects are two to
three orders of magnitude lower than those tested by Schultz et al. (2010) and Woodruff et al. (2012,
2013). Similarly, a field experiment in Southern California and Puget Sound, Washington found no
evidence that the catchability of two crab species was influenced by the animals crossing an energized
low-frequency submarine alternating current power cable (35 and 69 kV, respectively) to enter a baited
trap. Whether the cables were unburied or lightly buried did not influence the crab responses (Love et al.
2017). While these voltages are between two and eight times lower than those expected for the offshore
wind projects, the array and export cables would be shielded and buried at depth to reduce potential EMF
from cable operation.

EMF levels would be highest at the seabed near cable segments that cannot be fully buried and are laid on
the bed surface under protective rock or concrete blankets. Invertebrates in proximity to these areas could
experience detectable EMF levels and minimal associated behavioral effects. These unburied cable
segments would be short and widely dispersed. CSA Ocean Sciences, Inc. and Exponent in 2019 found
that offshore wind energy development as currently proposed would have negligible effects, if any, on
bottom-dwelling species. The information presented above indicates that EMF impacts on benthic fauna
would be biologically insignificant, highly localized, and limited to the immediate vicinity of cables, and
would be undetectable beyond a short distance; however, localized impacts would persist as long as
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cables are in operation. The affected area would represent an insignificant portion of the available benthic
habitat; therefore, impacts from other offshore wind activities on benthic resources would be minor.

Cable emplacement and maintenance: New construction of offshore submarine cables would cause
short-term disturbance of seafloor habitats and injury and mortality of benthic resources in the immediate
vicinity of the cable emplacement activities. The cable routes for other offshore wind projects have not
been fully determined at this time. However, both export and inter-array cables are anticipated to be
constructed through 2030 for other offshore wind projects within lease areas that are within or overlap the
geographic analysis area (see Table F2-1 in Appendix F). The total area of disturbance resulting from new
cable emplacement is presented in Table F2-2 in Appendix F. The area presented would be a small
fraction of available habitat in the geographic analysis area and would be expected to recover relatively
quickly. Impacts associated with cable emplacement in sensitive habitats such as areas with SAV or
complex habitat such as cobble or boulders, where present, may take longer to recover.

Seafloor preparations made prior to installation of cables as well as dredging and mechanical trenching
used during cable installation can cause localized, short-term impacts (e.g., habitat alteration, injury,
mortality) on benthic resources through seabed profile alterations, as well as through the sediment
deposition. The level of impact from seabed profile alterations could depend on the time of year that they
occur, especially if these alterations overlap with times and places of high benthic organism abundance or
reproductive activity. Locations, amounts, and timing of dredging for offshore wind projects are not
known at this time. The need for dredging depends on local seafloor conditions, assuming the areal extent
of such impacts is proportional to the length of cable installed (see Table F2-1 in Appendix F). Dredging
typically occurs only in sandy or silty habitats, which are abundant in the geographic analysis area and are
quick to recover from disturbance, although full recovery of the benthic faunal assemblage may require
several years (Wilber and Clarke 2007). Mechanical trenching, used in more resistant sediments (e.g.,
gravel and cobble), causes seabed profile alterations during use, although the seabed is typically restored
to its original profile after utility line installation in the trench. Sand and gravel substrates typically take
longer to recover to pre-disturbance conditions than habitats with finer grain sizes (Wilber and Clarke
2007).

Cable emplacement and maintenance activities (including dredging) in or near the geographic analysis
area could cause sediment suspension during periods of active construction or maintenance, after which
the sediment would be deposited on the seafloor. Sediment deposition can result in adverse impacts on
benthic resources, including smothering and changes to sediment quality profiles. Benthic organisms’
tolerance to being covered by sediment (sedimentation) varies among species. Demersal winter flounder
eggs were shown to have delayed hatching with as little as 0.04 inch (1 millimeter) of sedimentation
(Berry et al. 2011). The sensitivity to sedimentation for shellfish varies by species and life stage. Some
sessile shellfish may only tolerate 1 to 2 centimeters while other benthic organisms can survive burial in
upward of 20 centimeters (Essink 1999). Areas closest to the disturbance would receive higher
percentages of more coarse, rapidly settling sediments while finer sediments would settle over greater
distances and be more diffuse. The greatest impacts would therefore be at the smallest spatial scales. The
level of impact from sediment deposition and burial could depend on the time of year that it occurs,
especially if it overlaps with times and places of high benthic organism abundance or reproductive
activity.

Increased turbidity would occur during cable emplacement activities over the course of the construction
of the wind farms in the geographic analysis area. Disturbed seafloor from construction of these projects
may affect benthic resources; assuming other offshore wind projects use installation procedures similar to
those proposed in the COP, the duration and extent of impacts would be limited and short term, and
benthic assemblages would recover from disturbance. Particularly where routes intersect sensitive or
complex habitat, impacts may be long term to permanent. For SAV, damage to seagrass blades may be
more quickly recovered; however, damage or uprooting of rhizomes may take years to recover (Orth et al.
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2017). Increased turbidity due to bottom disturbances associated with cable emplacement would reduce
light availability to SAV. This short- to long-term impact would be most pronounced in the immediate
vicinity of the disturbance.

Some types of cable installation equipment use water withdrawals, which can entrain planktonic larvae of
benthic fauna (e.g., larval polychaetes, mollusks, crustaceans) with assumed 100-percent mortality of
entrained individuals (COP Volume I, Section 2.2.5.2.1; Ocean Wind 2022). Due to the surface-oriented
intake, water withdrawal could entrain pelagic eggs and larvae, but would not affect resources on the
seafloor. However, the rate of egg and larval survival to adulthood for many species is very low (MMS
2009). Due to the limited volume of water withdrawn, BOEM does not expect population-level impacts
on any given species.

When new cable emplacement and maintenance causes resuspension of sediments, increased turbidity
could have an adverse impact on filter-feeding fauna such as bivalves. Within the New Jersey WEA, sand
is the predominant sediment type, which would settle out of the water column quickly (Guida et al. 2017).
There are lower percentages of finer sediments (mud) that would stay suspended longer and, therefore,
travel farther. The impact of increased turbidity on benthic fauna depends on both the concentration of
suspended sediment and the duration of exposure. Plume modeling for other wind development projects
within the region and with similar sediment characteristics (Vineyard Wind 1, Block Island Wind Farm,
and Virginia Offshore Wind Technology Advancement) predict that suspended sediment should usually
settle well before 12 hours have elapsed (COP Volume 11, Section 2.1.2.2.1; Ocean Wind 2022). BOEM
expects relatively little impact from increased turbidity (separate from the impact of sediment deposition).

If the sediment that would be disturbed by construction activities contains elevated levels of toxic
contaminants, sediment disturbances could affect water quality and the physiology of benthic organisms.
Contaminated sediments are not known to be a problem in the geographic analysis area for benthic
resources.

Cable routes for other offshore wind projects have not been fully determined at this time. Cables for other
offshore wind projects within the geographic analysis area would likely be emplaced between 2025 and
2030 (see Table F2-1 in Appendix F). Locations, amounts, and timing of dredging for offshore wind
projects are not known at this time. Assuming the areal extent of such impacts is proportional to the
length of cable installed (see Table F2-1 in Appendix F), such impacts from offshore wind activities
would likely be on the order of 4.3 times more than the Proposed Action. Increased sediment deposition
may occur during multiple years. The area with a greater sediment deposition from simultaneous or
sequential activities would be limited, as most of the affected areas would only be lightly sedimented (less
than 0.04 inch [1 millimeter]) and would recover naturally in the short term. Dredged material disposal
during construction, if any occurs in the geographic analysis area, would cause localized, temporary
turbidity increases and long-term sedimentation or burial of benthic organisms at the immediate disposal
site. The impacts of burial would be mostly short term with less potential for long-term impacts. Sediment
deposition and burial impacts on benthic resources from cable emplacement for other offshore wind
projects would therefore be moderate.

Noise: Noise, in terms of sound pressure levels (SPL), from construction, pile driving, geophysical and
geotechnical (G&G) survey activities, O&M, and trenching/cable burial could contribute to impacts on
benthic resources. The most impactful noise is expected to result from pile driving. Noise from pile
driving would occur during installation of foundations for offshore structures. This noise would be
produced intermittently during installation of each foundation. One or more projects may install more
than one foundation per day, either sequentially or simultaneously. Construction of offshore wind
facilities in the geographic analysis area would likely occur over an assumed 5-year construction period
(see Table F2-1 in Appendix F). Noise transmitted through water and through the seabed can cause injury
to or mortality of benthic resources in a limited area around each pile and can cause short-term stress and

3.6-13



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

behavioral changes to individuals over a greater area. The extent depends on pile size, hammer energy,
and local acoustic conditions. The affected areas would likely be recolonized in the short term. In the
planned activities scenario, noise from pile driving that causes behavioral changes could affect the same
populations or individuals multiple times in a year or in sequential years, although impacts are expected
to be minor.

Noise from G&G surveys of cable routes and other site characterization surveys for offshore wind
facilities could also disturb benthic resources in the immediate vicinity of the investigation and cause
temporary behavioral changes. G&G noise would occur intermittently over an assumed 5-year
construction period (see Table F2-1 in Appendix F). G&G noise resulting from offshore wind site
characterization surveys is less intense than G&G noise from seismic surveys used in oil and gas
exploration; while seismic surveys create high-intensity, impulsive noise to penetrate deep into the
seabed, offshore wind site characterization surveys typically use sub-bottom profiler technologies that
generate less-intense sound waves for shallow penetration of the seabed. Seismic surveys are not expected
in the geographic analysis area for benthic resources. Detectable impacts of G&G noise on benthic
resources would rarely, if ever, overlap from multiple sources, but may overlap with behavioral impacts
of pile-driving noise. Overlapping sound sources are not anticipated to result in a greater, more-intense
sound; rather, the louder sound prevents the softer sound from being detected. Noise from G&G surveys
is therefore expected to have a minor impact on benthic resources.

Noise from trenching/cable burial, O&M, and construction activities other than pile driving are expected
to occur but would have little impact on benthic resources. Noise from inter-array and export cable
trenching would be temporary and localized and extend only a short distance beyond the emplacement
corridor. Impacts of trenching noise are typically less prominent than the impacts of the physical
disturbances discussed above under the IPFs for new cable emplacement and maintenance and sediment
deposition and burial. Finally, while noise associated with operational WTGs may be audible to some
benthic fauna, this would only occur at relatively short distances from the WTG foundations and could
cause physiological damage or avoidance responses (English et al. 2017). Proximity to the individual
turbines is the strongest predictor of SPLs over factors such as wind speed and turbine size (Tougaard et
al. 2020). Noise from construction activities other than pile driving may occur; however, little of that
noise propagates for any substantial distance through the water, and, therefore, impacts on benthic
resources are expected to be minor.

Port utilization: Increases in port utilization due to other offshore wind projects would lead to increased
vessel traffic. This increase in vessel traffic would be at its peak during construction activities over a
period of 5 years and would decrease during operations but increase again during decommissioning (see
Table F2-1 in Appendix F). In addition, any port expansion and construction activities related to the
additional offshore wind projects would add to the total amount of disturbed benthic area (see Section
F.2.6 in Appendix F), resulting in disturbance and mortality of individuals and short-term to permanent
habitat alteration. Existing ports are heavily modified or impaired benthic environments, and future port
projects would likely implement best management practices (BMP) to minimize impacts (e.g., stormwater
management and turbidity curtains). Increased vessel traffic around ports would also increase physical
impacts of vessel operation including impacts of wakes on shallow and shoreline habitats as well as
erosion, scour, and turbidity impacts from vessels operating in shallower inshore waters. Impacts of
increased port utilization, however, would be negligible because the degree of impacts on benthic
resources would likely be undetectable outside the immediate vicinity of port expansion activities.

Presence of structures: The presence of structures can lead to impacts on benthic resources through
entanglement and gear loss or damage, hydrodynamic disturbance, fish aggregation resulting in increased
predation on benthic resources, and habitat conversion. These impacts may arise from foundations,
scour/cable protection, and buoys and meteorological towers. Using the assumptions in Appendix F, the
foreseeable offshore wind scenario would include up to 323 new foundations, 231 acres (0.9 km?) of
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foundation scour protection, and 55 acres (0.2 km?) of new hard protection atop cables. In the geographic
analysis area, structures are anticipated predominantly on sandy bottom, with the exception of cable
protection, which is more likely to be needed where cables pass through hard-bottom habitats. Projects
may also install more buoys and meteorological towers. BOEM anticipates that structures would be added
intermittently over an assumed 5-year period (see Table F2-1 in Appendix F) and that they would remain
until decommissioning of each facility is complete. The potential locations of cable protection for other
offshore wind activities have not been fully determined at this time; however, any addition of scour
protection/hard-bottom habitat would represent substantial new hard-bottom habitat, as the geographic
analysis area is predominantly composed of sand, mud, and gravel substrates. It is notable, however, that
any new structures would be in addition to existing anthropogenic structures within the four artificial reef
areas present, at least in part, in the geographic analysis area.

Installation of these structures would result in direct mortality of benthic organisms within the footprint of
disturbance, suspension of sediments, increased turbidity, and burial of benthic organisms in immediate
proximity to foundations or below scour/cable protection. The presence of structures would increase the
risk of gear loss or damage by entanglement. The lost gear, moved by currents, can disturb, injure, or kill
benthic resources. The intermittent impacts at any one location would likely be localized and short term,
although the risk of occurrence would persist as long as the structures and debris remain.

Human-made structures, especially tall vertical structures such as foundations, alter local water flow
(hydrodynamics) at a fine scale by potentially reducing wind-driven mixing of surface waters or
increasing vertical mixing as water flows around the structure (Carpenter et al. 2016; Cazenave et al.
2016; Segtnan and Christakos 2015). Increased mixing may also result in warmer bottom temperatures,
increasing stress on some shellfish and fish at the southern or inshore extent of the range of suitable
temperatures. Finfish aggregate trends along the mid-Atlantic shelf have been shifting northeast into
deeper waters (NOAA 2022); the presence of structures may reinforce these trends. The consequences for
benthic resources of such hydrodynamic disturbances are anticipated to be undetectable to small, to be
localized, and to vary seasonally. Structures, including tower foundations, scour protection around
foundations, and various means of hard protection atop cables, create uncommon vertical relief in a
mostly soft-bottom landscape. Structure-oriented fishes would be attracted to these locations. Increased
predation upon benthic resources by structure-oriented fishes could adversely affect benthic communities
in the immediate vicinity of the structure. These impacts are expected to be local and to persist as long as
the structures remain. Depending on the balance of attraction and production, newly placed structures
may affect the distribution of fish and shellfish among existing natural habitat, artificial reef sites, and
newly emplaced structures.

The presence of structures would also result in new hard surfaces that could provide new habitat for
recruitment of hard-bottom species (Daigle 2011). The increased local density of fish and shellfish may
result in changes to sediment quality through the bio-deposition of organic matter and sloughing off of
shells and attached organisms from the structures. New structures also have the potential to facilitate
range expansion of both native and nonnative aquatic species through the stepping-stone effect. Due to
the pre-existing network of artificial reefs in the mid-Atlantic OCS, however, it is unlikely that additional
structures would measurably increase the potential for this effect.

Soft bottom is the dominant habitat type in the region, and species that rely on this habitat would not
likely experience population-level impacts (Guida et al. 2017; Greene et al. 2010). The potential effects of
wind farms on offshore ecosystem functioning have been studied using simulations calibrated with field
observations (Raoux et al. 2017; Pezy et al. 2018). These studies found increased biomass for benthic fish
and invertebrates.

However, some impacts, such as the loss of soft-bottom habitat and increased predation pressure on
forage species near the structures, may be adverse. In light of the above information, BOEM anticipates
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that the impacts associated with the presence of structures may be moderate adverse to moderate
beneficial depending on the receptor. The impacts on benthic resources resulting from the presence of
structures would persist at least as long as the structures remain.

Discharges: There would be increased potential for discharges from vessels during construction,
operations, and decommissioning. Offshore-permitted discharges would include uncontaminated bilge
water and treated liquid wastes. There would be an increase in discharges, particularly during construction
and decommissioning when vessel traffic would be highest, and the discharges would be staggered over
time and localized. Additionally, components of anti-fouling paints and anti-corrosives may leach into
surface waters. Impacts would be negligible because there does not appear to be evidence that the
volumes and extents anticipated would have any impact on benthic resources.

3.6.3.3. Conclusions

Under the No Action Alternative, benthic resources would continue to follow current regional trends and
respond to IPFs introduced by other ongoing and planned activities. BOEM expects ongoing and planned
non-offshore wind activities and other offshore wind activities to have continuing short-term, long-term,
and permanent impacts (e.g., disturbance, injury, mortality, habitat degradation, habitat conversion) on
benthic resources primarily through regular maritime activity, offshore construction impacts,
emplacement and presence of structures, and climate change. BOEM anticipates ongoing activities,
including climate change and seafloor disturbances caused by sediment dredging and fishing using
bottom-tending gear, to result in negligible to moderate impacts on benthic resources. BOEM anticipates
that the impacts of planned activities other than offshore wind development such as increasing vessel
traffic; increasing construction; marine surveys; port expansion; channel deepening activities; and
installing new towers, buoys, and piers would have minor impacts on benthic resources. BOEM expects
the combination of ongoing and planned activities other than offshore wind development to result in
negligible to moderate impacts on benthic resources. BOEM expects other offshore wind activities to
have short-term to permanent impacts (e.g., disturbance, injury, mortality, habitat degradation, habitat
conversion) on benthic resources, primarily through pile-driving noise, anchoring, new cable
emplacement, and the presence of structures during operations of offshore facilities (i.e., foundations,
cable, and scour protection).

Under the No Action Alternative, existing environmental trends and activities would continue, and
benthic resources would continue to be affected by natural and human-caused IPFs. The No Action
Alternative would result in negligible to moderate impacts on benthic resources. BOEM anticipates that
the No Action Alternative, when combined with all planned activities (including other offshore wind
activities) in the geographic analysis area, would result in moderate adverse impacts and could
potentially include moderate beneficial impacts resulting from emplacement of structures (habitat
conversion). Offshore wind activities are expected to contribute considerably to several IPFs, primarily
new cable emplacement and the presence of structures, namely foundations and scour/cable protection.

3.6.4 Relevant Design Parameters and Potential Variances in Impacts for the Action
Alternatives

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE would result in impacts similar to or less than those described in the sections
below. The following proposed PDE parameters (Appendix E) would influence the magnitude of the
impacts on benthic resources:

e The total amount of scour protection for the foundations, inter-array cables, and offshore export cable
corridors that results in long-term habitat alteration;
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e The installation method of the export cable in the offshore export cable corridors and for inter-array
and inter-link cables in the Wind Farm Area and the resulting amount of habitat temporarily altered;

e The number and type of foundations used for the WTGs and OSS: Ocean Wind could construct a
maximum of 98 WTGs (monopile foundations) and three OSS (monopile or piled jacket foundations);

e The methods used for cable laying and landfalls, as well as the types of vessels used and the amount
of anchoring;

e The amount of pre-cable-laying dredging or preparation, if any, and its location; and

e The time of year when foundation and cable installations occur.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of
potential variances in impacts:

e The number, size, location, and amount of scour protection for WTG and OSS foundations: The level
of impact related to foundations is proportional to the number of foundations installed; fewer
foundations would present less hazard to benthic organisms.

e Offshore export cable routes and OSS footprints: The route chosen (including variants within the
general route) and OSS footprints would determine the amount of habitat affected.

e Season of construction: Spring and summer are the primary spawning seasons for many benthic
invertebrates as well as fish that lay demersal eggs. Project activities during these seasons would
likely have greater impacts due to localized disruption of these processes and impacts on reproductive
processes and sensitive early life stages.

Ocean Wind has committed to using standard underwater cables that have electrical shielding to control
the intensity of EMF (BENTH-02) to minimize impacts on benthic resources. Ocean Wind has also
committed to conducting surveys to identify potentially sensitive seabed habitats (BENTH-01) and areas
of SAV along the proposed cable routes (BENTH-03) (COP Volume Il, Table 1.1-2; Ocean Wind 2022).

Ocean Wind has developed a benthic monitoring plan to document the disturbance and recovery of
marine benthic habitat and communities resulting from the construction and installation of Project
components, including WTG scour protection as well as the inter-array cabling and offshore export cable
corridor from the Wind Farm Area to shore (Inspire 2022). The benthic survey would focus on seafloor
habitat and benthic communities and make comparisons to areas unaffected by construction of the
Project. Surveys would occur pre-construction and during construction, and at roughly the same time of
year in years 1, 2, 3, and 5 post-construction. Potential equipment used during benthic surveys includes
remotely operated vehicles, high-resolution video and photography, and sediment grabs. The underwater
noise effects generated by the proposed multibeam echosounder and sidescan sonar methods used for
habitat monitoring would be similar to, but of lower magnitude than, the HRG survey methods described
in the COP (Ocean Wind 2022).

3.6.5 Impacts of the Proposed Action on Benthic Resources

The sections below summarize the potential impacts of the Proposed Action on benthic resources during
the various phases of the Proposed Action. Routine activities would include construction, O&M, and
decommissioning of the Project, as described in Chapter 2, Alternatives.

Accidental releases: As discussed in Section 3.6.1, non-routine events such as oil or chemical spills,
potentially amplified by the use of chemical dispersants, can have adverse or lethal effects on marine life.
However, modeling by Bejarano et al. (2013) predicts that the impact of smaller spills on benthic fauna
would be low. Larger spills are unlikely but could have a larger impact on benthic fauna due to adverse
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effects on water quality (see Section 3.21, Water Quality). Accidental releases of trash and debris are
discussed in Section 3.6.3.2. The Proposed Action would likely have little to no impact on benthic
resources through the accidental release of trash and debris. In addition, accidental releases of invasive
species could affect benthic resources; the risk of this type of release would be increased by the additional
vessel traffic associated with the Proposed Action, especially traffic from foreign ports, primarily during
construction. The potential impacts on benthic resources are described in Section 3.6.3.2.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute an
undetectable increment to the combined impacts of accidental releases from ongoing and planned
activities including offshore wind, which would likely be negligible and short term. Most of the risk of
accidental releases of invasive species comes from ongoing activities, and the impacts (mortality,
decreased fitness, disease) due to other types of accidental releases are expected to be negligible and short
term.

Anchoring: Vessel anchoring would cause short-term impacts in the immediate area where anchors and
chains meet the seafloor. Impacts on benthic resources would be greatest for sensitive benthic habitats
(e.g., eelgrass beds, hard-bottom habitats). In addition to the anchoring disturbance that would occur
under the No Action Alternative, the incremental impact of anchoring under the Proposed Action would
affect 19 acres (0.08 km?). All impacts would be localized, turbidity would be temporary, and mortality
from physical contact would be recovered in the short term. Where SAV is present within the Oyster
Creek export cable route, additional short-term impacts would result from anchor placement and retrieval.
While anchor placement and chain sweep may damage seagrass blades, anchor drag and retrieval are
likely to damage or uproot seagrass rhizomes, which may take years to recover (Orth et al. 2017). To
minimize anchoring impacts, Ocean Wind has committed to an Applicant-proposed measure (APM) to
avoid anchoring on sensitive habitat during construction activities (GEN-08; COP Volume Il, Table 1.1-
2; Ocean Wind 2022).

In context of reasonably foreseeable environmental trends, combined anchoring impacts from ongoing
and planned activities, including offshore wind and the Proposed Action, could collectively affect up to
293 acres (1.2 km?) (although some of this may occur after the resource has recovered from the earlier
impacts). Degradation of sensitive habitats such as SAV or hard-bottom habitats, if it occurs, could be
long term to permanent. Therefore, the Proposed Action would contribute a noticeable increment to the
minor to moderate anchoring impacts on benthic resources that could occur.

EMF: During operation, powered alternating current transmission cables would produce EMF (Taormina
et al. 2018). To minimize EMF generated by cables, all cabling under the Proposed Action would include
electric shielding (BENTH-02; COP Volume Il Table 1.1-2; Ocean Wind 2022). The strength of the EMF
increases with electrical current, but rapidly decreases with distance from the cable (Taormina et al.
2018). Ocean Wind would also bury cables to a target burial depth of up to 4 to 6 feet (1.2 to 1.8 meters)
below the surface, well below the aerobic sediment layer where most benthic infauna live. Target burial
depths would be determined following detailed design and the CBRA (COP Volume I, Section 6.1.1.6;
Ocean Wind 2022). In some areas, it is anticipated that cable would be unable to be buried to the target
depth and would instead be placed on or near the seafloor with overlying cable protection. Impacts of
EMF are anticipated to be greater where this occurs, as the distance between the cable and biological
receptors would be reduced.

The scientific literature provides some evidence of faunal responses to EMF by marine invertebrates,
including crustaceans and mollusks (Hutchison et al. 2018; Taormina et al. 2018; Normandeau et al.
2011), although some reviews (Gill and Desender 2020 and Albert et al. 2020) indicate the relatively low
intensity of EMF associated with marine renewable projects would not result in impacts. Effects of EMF
may include interference with navigation that relies on natural magnetic fields, predator/prey interactions,
avoidance or attraction behaviors, and physiological and developmental effects (Taormina et al. 2018).
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Studies on the effects of EMF on marine animals have mostly been restricted to commercially important
species (Section 3.9). The consequences of anthropogenic EMF have not been well studied in benthic
resources (Gill and Desender 2020; Albert et al. 2020; Snyder et al. 2019). However, the available
information suggests that benthic invertebrates with limited mobility would not be affected by Project-
associated EMF (Exponent 2018). In the case of mobile species, an individual exposed to EMF would
cease to be affected when it leaves the affected area. An individual may be affected more than once
during long-distance movements; however, there is no information on whether previous exposure to EMF
would influence the impacts of future exposure. Therefore, BOEM expects localized and long-term,
though not measurable, impacts on benthic resources from EMF from the Proposed Action.

In context of reasonably foreseeable environmental trends, the undetectable incremental impact
contributed by the Proposed Action would slightly increase the impacts of EMF in the geographic
analysis area beyond those described under the No Action Alternative. However, the combined impact on
benthic resources would likely still be minor and localized though long term.

Cable emplacement and maintenance: The geographic analysis area includes seabed features such as
sand waves and ridge and trough formations that may be affected by seafloor preparations prior to
installation of cables. Two features of the seabed in the Wind Farm Area are sand waves and ridge and
trough formations. Sand waves are smaller-scale, generally mobile slopes of sediment on the seabed.
Sand wave clearance may be required to install cables at a sufficient depth that they would not be
uncovered as a result of sand wave mobility. Sand waves documented in the Wind Farm Area have
wavelengths of up to 1,640 feet (500 meters) and heights up to 4.9 feet (1.5 meters). Larger-scale ridge
and trough morphology present in the Wind Farm Area is considered to be more stable and permanent,
with associated slopes generally less than 1 degree although vertical relief may be as much as 49 feet

(15 meters). As such, cable installations can follow the contours of the ridges and troughs without
requiring seabed profile alterations additional to those required to account for smaller-scale and more-
mobile sand waves. Due to their mobility, it is expected that the sand wave profiles would rapidly return
after cable installation. Although it is anticipated that hydrodynamics would be altered by the presence of
structures, it is not expected that this would be to a degree that prevents the processes of sand wave
formation and migration. Monitoring of sediment type, benthic function, and infaunal biomass within the
sand ridges is included in the benthic monitoring plan (GEN-06; COP Volume Il Table 1.1-2; Ocean
Wind 2022). During construction, seabed profile alterations resulting from the Proposed Action could
lead to short-term impacts including habitat alteration, injury, and mortality. Under the Proposed Action
alone, the impacts on benthic resources from seabed profile alterations, including injury, mortality, and
short-term habitat disturbance, would be negligible.

Cable laying and construction would also result in the resuspension and nearby deposition of sediments as
discussed in Section 3.6.3.2. In areas where displaced sediment is thick enough, organisms may be buried,
which could result in mortality. Benthic species have a range of susceptibility to sedimentation based on
life stage, mobility, and feeding mechanisms. Sediment within the Wind Farm Area is generally medium-
to coarse-grained with areas of gravelly sand and gravel deposits near the Wind Farm Area (COP Volume
I, Section 2.1.2.2.1; Ocean Wind 2022). Based on the grain sizes evaluated for similar projects in
Massachusetts, Rhode Island, and Virginia, the medium- to coarse-grained sand deposits near the Wind
Farm Area are likely to settle to the bottom of the water column quickly and sand re-deposition would be
minimal and close, estimated within 525 feet (160 meters) of the trench centerline (COP Volume I,
Section 2.1.2.2.1; Ocean Wind 2022). Finer sediments within the export cable route, closer to shore and in
back-bay areas, would stay suspended longer and potentially be transported farther depending on local
currents. Based on modeling for a similar project (BOEM 2015), maximum deposition would still be
anticipated nearest to the disturbance. Within 328 feet (100 meters) of the trench, deposition would not be
expected to exceed 0.4 inch (1 centimeter). Substantial impacts on seagrass outside of the immediate
vicinity of the cable due to sedimentation from the one-time installation of cables are unlikely. Seagrasses
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have vertical structure that can accommodate a degree of burial greater than would be expected from the
one-time resuspension and settling of dredged material (Lewis and Erftemeijer 2006). As with other
impacts related to disturbance of benthic habitat, benthic assemblages would be expected to recover in the
short term, resulting in negligible impacts on benthic resources.

Locations, amounts, and timing of dredging for other offshore wind projects are not known at this time.
Assuming the areal extent of such impacts is proportional to the length of cable installed (see Table F2-1
in Appendix F), such impacts from offshore wind activities would likely be on the order of 4.3 times
more than under the Proposed Action. Additional impacts from this IPF may result from other non-
offshore wind projects and maritime activities.

Cable emplacement activities would result in mortality, injury, or displacement of benthic fauna in the
path of construction as well as possible damage to sensitive habitats such as SAV, which is present within
the Oyster Creek export cable route, and low-density boulder fields, which are present in the Wind Farm
Area and Oyster Creek export cable route. Under the Proposed Action, multiple landings on the western
shore of Barnegat Bay and two export cable routes west of Island Beach State Park are under
consideration for the Oyster Creek export cable route, with varying degrees of potential impacts on SAV.
The seafloor would be disturbed by cable trenches, dredging (if required), anchoring, and cable
protection. No disturbance or impacts are anticipated for beaches along any of the export cable routes.
Due to requirements associated with the USACE Beach Nourishment Program, all beaches would be
crossed by HDD at a minimum depth of 30 feet (9.1 meters).

BOEM expects the Proposed Action alone to lead to unavoidable, short- to long-term impacts on benthic
resources from this IPF. Despite unavoidable mortality, damage, or displacement of invertebrate
organisms, the area affected by the construction footprint for cable emplacement would be just 4 percent
of the Wind Farm Area and the area affected within the export cable routes would similarly represent a
small fraction of available benthic habitat. BOEM does not expect population-level impacts on benthic
species (i.e., generally accepted ecological and fisheries methods would be unable to detect a change in
population, which is the number of individuals of a particular species that live within the geographic
analysis area) as a result of the Proposed Action. Benthic fauna would recolonize disturbed areas that
have not been displaced by new structures in the short term (Byrnes et al. 2004). Within Barnegat Bay,
emplacement of cables would have acute lethal impacts on benthic invertebrates, including shellfish such
as the hard clam and bay scallop, within the footprint of disturbance. Ocean Wind estimates that cable
emplacement for the Oyster Creek offshore export cable would result in up to 121 acres of benthic
disturbance in shellfish habitat (COP Volume Il Table 2.2.5-6; Ocean Wind 2022). Impacts may also
result from associated sediment deposition and burial. Recovery of seagrass following benthic disturbance
may occur over longer time frames, extending into long-term impacts over multiple years.

Offshore construction could also cause adverse impacts on benthic communities from loss or conversion
of habitat. Based on the activities described in the COP, the Proposed Action could affect SAV in
Barnegat Bay within the Oyster Creek export cable route. Monitoring of SAV around the Oyster Creek
inshore export cable route is included in the benthic monitoring plan (GEN-06; COP Volume Il Table
1.1-2; Ocean Wind 2022). Habitat features in the form of ridges and troughs, sand waves, and boulders
(greater than 50 centimeters) are present in the Wind Farm Area and export cable route corridors;
however, disturbance for cable emplacement would be temporary and short term. Estimates of maximum
impacts for sand wave and boulder clearance include 390 acres within the Wind Farm Area (221 acres)
and export cable route corridor (169 acres).

Contractors and engineers for Ocean Wind would perform additional surveys and evaluation of geological
conditions in the surface and shallow subsurface layers as a part of the CBRA (COP Volume I, Section
6.1.1.6; Ocean Wind 2022) prior to developing the precise route. This process would minimize impacts
on benthic habitat and maximize the likelihood of sufficient cable burial. Array cables would be installed
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via hydroplow where possible, with alternative methods to include surface lay, trenching, jetting, pre-
plowing and plowing, vertical injection, and controlled-flow excavation as necessary. Several of these
methods use water withdrawals that could entrain benthic larvae (MMS 2009). Due to the limited duration
and area involved, BOEM does not expect population-level impacts. The consequences of increased
turbidity caused by this IPF are discussed in Section 3.6.3.2.

Benthic recovery processes are relevant to understanding the likely duration of impacts on benthic
resources. Neighboring benthic communities that have similar habitats and assemblages would recolonize
disturbed areas. Succession would begin with more mobile, early-colonizer species with progression
toward a mature assemblage over time. The restoration of marine soft-sediment habitats occurs through a
range of physical (e.g., currents, wave action) and biological (e.g., bioturbation, tube building) processes
(Dernie et al. 2003). Impacts and recovery times would vary depending on habitat types, which can
generally be separated into the high-energy oceanic environment versus the low-energy estuarine
environment. In general, physical processes are more important in high-energy environments, while
biological processes dominate in low-energy environments. In high-energy environments, repopulation
can often be largely attributed to bedload transport of adult and juvenile organisms. Recovery of
invertebrate communities in low-energy environments is more dependent upon larval settlement and
recruitment and adult migration. Therefore, rates of recolonization and succession can vary considerably
among benthic communities. Recovery of the benthic species would likely require several months to a
year or more (Dernie et al. 2003; Lewis et al. 2002). Recovery to a pre-construction state may take 2 to 4
years or more (Van Dalfsen and Essink 2001; Boyd et al. 2005). Fauna in dynamic environments are
prone to natural sediment movement and deposition due to strong tidal currents and waves. Therefore,
they are able to recover from disturbances more rapidly. Benthic meiofauna are known to recover from
sediment disturbances more rapidly than the macrobenthos; recolonization up to pre-disturbance densities
has occurred within weeks or less, and entire assemblages have recovered within 90 days (MMS 2009).
Monitoring benthic function around cable installations is included in the benthic monitoring plan (GEN-
06; COP Volume Il Table 1.1-2; Ocean Wind 2022).

Ocean Wind has committed to a benthic monitoring plan (GEN-06; COP Volume Il Table 1.1-2; Ocean
Wind 2022) that would apply to construction, operations, and decommissioning. Monitoring would be
implemented to ensure that environmental conditions are monitored and reasonable actions are taken to
avoid and minimize seabed disturbance and sediment dispersion, which would minimize potential impacts
on benthic resources.

This would require the same tools used in installation and would have similar impacts via disturbance to
the seafloor (e.g., mortality, sedimentation). However, the disturbance would not exceed that caused by
the initial installation and the affected area should be substantially smaller.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to impacts on benthic resources (i.e., disturbance, injury, and mortality) from new
cable emplacement associated with other projects in the geographic analysis area. Cable emplacement and
maintenance under the Proposed Action is estimated to affect up to 1,935 acres (7.8 km?) of seafloor
within the export cable routes and 1,850 acres (7.5 km?) in the Wind Farm Area. This would be in
addition to the impacts caused by cable emplacement and maintenance described under the No Action
Alternative. Although cable routes and lengths for other offshore wind projects are not known at this time,
using the assumptions in Appendix F, the total seafloor disturbance from new cable emplacement under
the Proposed Action and other offshore wind projects is estimated to be 8,424 acres (34.1 km?). In most
locations, the affected areas are expected to recover naturally, and impacts would be short term because
seabed scars associated with jet plow cable installation are expected to recover in a matter of weeks,
allowing for rapid recolonization (MMS 2009). Mechanical trenching, which could be used in coarser
sediments, could result in more intense disturbances and a greater width of the impact corridor, and is also
expected to recover naturally. Impacts would be short term, localized, and minor.
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Noise: The Proposed Action would result in noise from G&G surveys, WTG O&M, pile driving, and
cable burial or trenching. The natures of these sub-1PFs and of their impacts on benthic resources are
described in Section 3.6.3.2. The most substantial noise produced from the Proposed Action would be
from pile driving during installation of up to 101 foundations. Given that most benthic species in the
region are either mobile as adults or planktonic as larvae, disturbed areas (either through injury or
mortality) would likely be recolonized naturally. Other sources of noise, including G&G, WTG operation,
and cable trenching, would be of lower magnitude and, therefore, less impactful, even if they occur over
larger geographic areas and longer time frames. If injury or mortality occurred to benthic organisms, the
affected areas would likely be recolonized in the short term, and no population-level impacts would be
expected. Impacts would therefore be localized, short term, and minor. The Underwater Acoustic and
Exposure Modeling Report (COP Volume I, Appendix R-2; Ocean Wind 2022) describes operational
noise as low frequency (60 to 300 Hz) and of relatively low SPLs. It concludes that, “It is unlikely that
WTG operations will cause injury or behavioral responses to marine fauna, so the risk of impact is
expected to be low.”

The most impactful sub-IPF for noise is pile driving, and the impact would be proportional to the number
of piles being driven. The Proposed Action includes installation of up to 101 foundations while other
planned offshore activities include an additional 323 foundations. In context of reasonably foreseeable
environmental trends, the Proposed Action would contribute an undetectable increment to the combined
noise impacts from ongoing and planned activities including offshore wind because construction of the
Proposed Action would have minimal overlap with construction of other offshore wind projects in the
geographic analysis area and there would be limited potential for combined impacts on benthic resources.

Port utilization: The Proposed Action would not directly result in any port expansion or construction
activities and would therefore not have direct impacts on benthic resources from these activities.
Likewise, any port improvements are not dependent on the Proposed Action being analyzed in this EIS.
However, multiple projects are proposed to increase port capacity that may support the Proposed Action
(see Section F.2.6 in Appendix F). Impacts on benthic resources from port construction or upgrades
would be local to those ports and would support not just the Proposed Action but other offshore wind
projects and general maritime activity as well. Any increase in port utilization would be highest during
construction, minor during operation, and moderate during decommissioning. Impacts on benthic
resources would be localized and minor. In context of reasonably foreseeable environmental trends, the
Proposed Action would contribute an undetectable increment to the combined impacts of increased port
utilization on benthic resources, which would likely be negligible.

Presence of structures: Under the Proposed Action, the presence of structures could result in various
impacts. The natures of these sub-IPFs and of their impacts on benthic resources are described in Section
3.6.3.2. The Proposed Action could result in up to 101 foundations and 255 acres (1.0 km?) of scour (84
acres) and cable (171 acres) protection that could cause temporary to permanent impacts of the types
discussed in Section 3.6.3.2.

The presence of structures would increase the risk of gear loss or damage by entanglement. The lost gear,
moved by currents, can disturb, injure, or kill benthic resources. The impacts at any one location would
likely be localized and short to long term, although the risk of occurrence would persist as long as the
structures and debris remain. Overall, this is anticipated to have a minimal impact on benthic resources.

Once Project construction is complete, the presence of the WTG and OSS foundations could result in
some alteration of local water currents, which could produce sediment scouring and alter benthic habitat.
Local changes in scour and sediment transport close to a foundation may alter sediment grain sizes and
benthic community structure (Lefaible et al. 2019), though this impact is expected to be minimal due to
the use of scour protection for each foundation. These effects, if present, would exist for the duration of
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the Proposed Action and would be reversed only after the Project has been decommissioned, although
they may be permanent if scour protection is left in place.

The presence of structures would also result in new hard surfaces that could provide new habitat for
recruitment of hard-bottom species and structure-oriented communities (Daigle 2011). Soft bottom is the
dominant habitat type in the region, and species that rely on this habitat would not likely experience
population-level impacts (Guida et al. 2017; Greene et al. 2010). Studies have found increased diversity
and biomass for benthic fish and invertebrates around foundation structures in the offshore environment
(Lefaible et al. 2019; Raoux et al. 2017; Pezy et al. 2018). This indicates that offshore wind farms can
generate some beneficial impacts on local ecosystems. However, some impacts such as the loss of soft-
bottom habitat may be adverse depending on the resource affected. BOEM anticipates that the impacts
associated with the presence of structures would be long term and minor to moderate beneficial. The
impacts on benthic resources resulting from the presence of structures would persist as long as the
structures remain. Monitoring the colonization and succession of epifauna on novel surfaces (foundations,
scour protection, and cable protection) as well as enrichment of surrounding soft-bottom habitats is
included in the benthic monitoring plan (GEN-06; COP Volume Il Table 1.1-2; Ocean Wind 2022)

There are two other offshore wind projects proposed in the geographic analysis area with up to an
additional 323 foundations and 593 acres (2.4 km?) of scour (231 acres) and cable protection (362 acres).
In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the impacts on benthic resources from other ongoing and planned activities
including offshore wind, which likely would be long term and moderate adverse to moderate beneficial.

Discharges: There would be increased potential for discharges from vessels during construction,
operations, and decommissioning. Offshore permitted discharges would include uncontaminated bilge
water and treated liquid wastes. There would be an increase in discharges, particularly during construction
and decommissioning, and the discharges would be staggered over time and localized. Impacts on benthic
resources from vessel discharges, if any, would be localized, short term, and negligible.

It is generally expected that maritime activity including offshore development, recreation, and shipping
would increase in the foreseeable future. In context of reasonably foreseeable environmental trends, the
Proposed Action would contribute an undetectable increment to the combined impacts of discharges from
other ongoing and planned activities including offshore wind on benthic resources, which would be
negligible.

3.6.5.1. Conclusions

In summary, activities associated with the construction and installation, O&M, and conceptual
decommissioning in the Wind Farm Area and export cable route corridors would affect benthic resources
by causing temporary habitat disturbance; permanent habitat conversion; and behavioral changes, injury,
and mortality of benthic fauna. BOEM anticipates the impacts resulting from the Proposed Action would
range from negligible to moderate adverse to moderate beneficial. Accidental releases, discharges, and
EMF would result in negligible impacts; cable emplacement, noise, and port utilization would result in
minor impacts; anchoring would result in minor to moderate impacts; and the presence of structures
would result in minor to moderate beneficial impacts. The most prominent IPFs are expected to be new
cable emplacement, noise from pile driving, anchoring (particularly where it may affect SAV), and the
presence of structures. In general, the impacts are likely to be local and to not alter the overall character of
benthic resources in the geographic analysis area. Despite benthic mortality and temporary or permanent
habitat alteration, BOEM expects the overall impact on benthic communities would be minor, because
most adverse impacts that do occur would be temporary or short term in nature.
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In context of reasonably foreseeable environmental trends, the incremental impacts contributed by the
Proposed Action to the overall impacts on benthic resources would range from undetectable to noticeable.
BOEM anticipates that the overall impacts from the Proposed Action when combined with impacts from
ongoing and planned activities including offshore wind would be moderate and moderate beneficial for
benthic resources in the geographic analysis area. The main drivers for this impact rating are bottom
disturbance including the emplacement of cables/structures and the long-term presence of structures and
scour/cable protection. The Proposed Action would contribute to the overall impact rating primarily
through temporary impacts due to new cable emplacement and permanent impacts from the presence of
structures (i.e., cable protection measures and foundations).

BOEM has considered the possibility of a significant impact resulting from invasive species and
considers it unlikely; this level of impact could occur if an invasive species were to adversely affect
benthic ecosystem health or habitat quality at a regional scale. While it is an impact that should be
considered, it is also unlikely to occur and the incremental increase in this risk due to the Proposed Action
is negligible. While moderate adverse impacts are anticipated from the Proposed Action, most resources
would likely recover in the short term when the affecting agents were gone, with or without the use of
remedial or mitigating actions. Although some of the proposed activities, IPFs, or both analyzed could
overlap, BOEM does not anticipate that this would alter the overall impact rating.
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Table 3.6-2 Maximum Design Impacts on Benthic Resources
Impact (acres)!

. . . Maximum Impact Anticipatzed

Project Component Duration Project Element Impact
abitat | Complox Habitat | Bottom | oW | Tota
WTG & OSS Permanent Foundations 1.5 0.1 4.4 6 Upto7
Foundations Foundation Scour Protection 8.8 1.1 47.6 57.5 Up to 58
Temporary WTG & OSS Seafloor Disturbance 633.1 53.9 4,032.0 | 4,719.0 Up to 472

Array & Substation Permanent | Cable Protection 29.0 0.8 153.6 183.3 Upto 24
Interconnection Temporary | Cable Installation and Seafloor 241.6 6.25 1,282 1,530 | Upto 2,035
Cables Preparation
BL England Permanent Cable Protection 0.3 0 23.7 23.9 Upto4
Offshore Export Temporary | Cable Installation & Seafloor 2.3 0 197.9 200.2 Up to 320
Cable & 35" Street Preparation
Landfall Cofferdam Excavation & Anchoring 0 0 23.6 236 Upto5
Oyster Creek Permanent Cable Protection 70.2 0 87.6 157.8 Upto 17
Offshore & Inshore | temporary | Cable Installation & Seafloor 585.5 0 733.7 | 1,319.2 | Upto 1,430
Export Cable & Preparation
gzgd;?ilﬁeaftalrl?:mSP Cofferdam Excavation & Anchoring 26.8 0 28.1 54.9 Upto 12

1 Maximum acreages as presented in Attachment 1 of the Ocean Wind Offshore Wind Farm Benthic Habitat Mapping and Benthic Assessment to Support
Essential Fish Habitat Consultation. Assumptions, context, and additional information are presented within the source table.

2 Actual temporary impacts may be based on additional assumptions such as percentage of area to be affected or PDE maximumes.
IBSP = Island Beach State Park
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3.6.6 Impacts of Alternatives B and C on Benthic Resources

Alternatives B-1 and B-2 would remove up to 19 WTG from the two most shoreward (northwest) rows
within the Wind Farm Area to reduce visual impacts. These alternatives would predominantly reduce
impacts on soft-bottom habitats (from 52 acres under the Proposed Action to 46.7 and 41.0 acres for
Alternatives B-1 and B-2, respectively). Impacts on complex habitats would be reduced, but to a lesser
degree (from 10.3 acres under the Proposed Action to 10.2 and 9.8 acres for Alternatives B-1 and B-2,
respectively).

Under Alternative C-1, up to eight WTGs (the entirety of the most northeast row of WTGs) would be
relocated to the northwest boundary of the Lease Area, and under Alternative C-2 the array of WTGs
would be compressed such that inter-row spacing would be reduced. Alternative C-1 is a relocation of
structures and would shift approximately 0.6 acre of permanent impacts from soft-bottom habitat to
complex habitat. Alternative C-2 would involve minor shifts in structure locations; permanent habitat
impacts are not expected to appreciably change from those of the Proposed Action.

For these alternatives, no changes would be made to the export cable routes; therefore, there would be no
changes to impact evaluations outside the Wind Farm Area. Prior to construction of these alternatives,
additional geotechnical or engineering surveys (necessary to determine the new WTG placements) may
result in a small, temporary increase in vessel use and bottom disturbance (with associated impacts as
described in Section 3.6.5) unaccounted for in the Proposed Action. BOEM anticipates that this
disturbance would be short term and localized, particularly compared to other proposed Project activities,
and have minimal incremental impacts on benthic resources relative to the Proposed Action.

Table 3.6-3 Maximum Potential Impacts (acres) on Benthic Habitat from WTG and OSS
Foundations under Alternatives B-1, B-2, C-1, and C-2!

Permanent Temporary
Alternative Foundations Scour Protection Dii'?j:lla%%rce Total
Proposed Action 6.0 57.5 4,719 4,782.5
B-1 5.8 52.3 4,287.7 4,345.8
B-2 5.5 46.4 3,809.4 3,861.3
C-1 6.0 57.5 4,713.9 4,777.4
C-2 6.0 57.5 4,713.92 4,777.42

1 Maximum acreages as presented in Attachment 1 of the Ocean Wind Offshore Wind Farm Benthic Habitat Mapping
and Benthic Assessment to Support Essential Fish Habitat Consultation. Assumptions, context, and additional
information are presented within the source table.

2 Alternative C-2 is not evaluated in the source table. No difference is expected for permanent impacts, as the
number of foundations would not change. Seafloor disturbance is expected to be slightly lower based on the
reduction of WTG spacing in this alternative.

The removal of up to 19 WTGs from the Wind Farm Area under Alternatives B-1, B-2, or C-1 would
proportionally reduce the area permanently affected by foundations and scour protection from 63.5 acres
to as low as 51.9 acres (approximately 0.6 acre per foundation). This removal of WTGs as well as the
reduction of spacing between WTGs under Alternative C-2 would similarly reduce the total area of
disturbance due to removal or reduction of required inter-array cables. Under Alternative C-1, if WTGs
were relocated as opposed to removed, there would likely be a comparable total area of benthic impacts
relative to the Proposed Action (subject to re-routing of inter-array cables). Alternative C-1 would also
reduce the number of WTG and associated inter-array cables from within ridge and trough features in the
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northeast Lease Area. For Alternatives B-1, B-2, C-1, and C-2, the overall impact ratings associated with
each of these alternatives are anticipated to be the same as under Proposed Action. The most substantial
difference would be relative to the presence of structures, which would be reduced by as many as 19
foundations, although overall impacts from the presence of structures would have an equivalent impact
rating.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by these
alternatives to the overall impacts on benthic resources would be similar to those under the Proposed
Action. This impact rating is driven mostly by ongoing activities, such as climate change and bottom-
tending fishing gear, as well as by the construction, installation, and presence of offshore wind structures.

3.6.6.1. Conclusions

The anticipated negligible to minor impacts and moderate beneficial impacts associated with
Alternatives B-1, B-2, C-1, and C-2 would not be substantially different than those of the Proposed
Action. While these action alternatives could slightly change the impacts on benthic resources, ultimately
the same, or highly similar, construction, operation, and decommissioning impacts would still occur, with
the most pronounced being related to foundation and cable emplacement, bottom disturbance, and the
presence of structures. These alternatives may result in slightly less, but not significantly different,
impacts on benthic resources relative to those described under the Proposed Action.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by the
alternatives to the overall impacts on benthic resources would range from undetectable to noticeable.
Incremental impacts on benthic resources would be slightly less due to fewer WTGs or shorter inter-array
cables but not substantially different from those of the Proposed Action. Considering all the IPFs
together, BOEM anticipates that Alternatives B-1, B-2, C-1, and C-2 when each combined with the
impacts from ongoing and planned activities including offshore wind would result in moderate and
moderate beneficial impacts on benthic resources in the geographic analysis area.

3.6.7 Impacts of Alternative D on Benthic Resources

Alternative D would remove up to 15 WTGs from the northeastern corner of the Wind Farm Area to
reduce impacts on sand ridge and trough features. The sand ridge and trough features are stable features
that provide habitat complexity and are common throughout the eastern OCS (Rutecki et al. 2014).
Troughs are characterized by finer sediments and higher organic content, while ridges are characterized
by coarser sediments. These characteristics subsequently influence infauna and meiofaunal assemblages,
which subsequently may influence assemblages of higher trophic-level fish and shellfish. These features
aid in trophic interactions, linking planktonic communities and higher-level predators. Sand ridges
themselves are microhabitats that provide vertical relief and bottom complexity that are important to
forage species and serve as a refuge for prey. The presence of novel structures and hard substrates within
the ridge and trough system could affect these ecosystem dynamics.

Under Alternative D, impacts would be reduced from the Proposed Action, as up to 15 fewer foundations
(9.1 fewer acres of foundation and scour protection) and fewer miles of inter-array cable (resulting in a
total estimated 728 fewer acres of bottom impacts) would be required. Permanent impacts on complex
habitat (NOAA habitat complexity category) would be reduced by 1.6 acres and on soft-bottom habitats
by 7.4 acres. This would primarily reduce impacts (both adverse and beneficial) associated with the
presence of structures and conversion of habitat from existing bottom to scour protection.

Other IPFs associated with installation (primarily anchoring and bottom disturbance) would similarly be
reduced proportionally to the reduction in infrastructure required. Avoidance of the sand ridge and trench
features would potentially benefit benthic communities, as they serve as a structural complex important in
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mediating physical and mechanical forces, predation, and providing refuge, resting, feeding, and
spawning habitat. These sand ridge and trough complexes are generally characterized by higher fish
production, benthic faunal density, and species diversity than adjacent benthic habitats.

Table 3.6-4 Maximum Potential Impacts (acres) on Benthic Habitat from Alternative D-1?*
Permanent Temporary
Alternative Total
Foundations Scour Protection _Seafloor
Disturbance
Proposed Action 6.0 57.5 4,719 4,782.5
D-1 5.6 48.8 4,000.2 4,054.6

1 Maximum acreages as presented in Attachment 1 of the Ocean Wind Offshore Wind Farm Benthic Habitat Mapping
and Benthic Assessment to Support Essential Fish Habitat Consultation. Assumptions, context, and additional
information are presented within the source table.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative D to the combined impacts of ongoing and planned activities including offshore wind would
be similar to that under the Proposed Action. This impact rating is driven mostly by ongoing activities,
such as climate change and bottom-tending fishing gear, as well as by the construction, installation, and
presence of offshore wind structures.

3.6.7.1. Conclusions

The anticipated negligible to minor impacts and moderate beneficial impacts associated with
Alternative D would not be substantially different than those of the Proposed Action. Alternative D would
eliminate impacts associated with installation, maintenance, and decommissioning of 15 new structures
and associated inter-array cables on the ridge and trough formations and their associated benthic
assemblages. The area that would be avoided is approximately 16 square miles (10,240 acres) and
includes three ridge/trough formations.

Impacts on benthic resources in the remainder of the Wind Farm Area and export cable route corridors
would not change. The most pronounced impacts on benthic resources would be related to foundation and
cable emplacement, anchoring (particularly where it may affect SAV), and the presence of structures.
This alternative may result in slightly less, but not significantly different, impacts on benthic resources
relative to those described under the Proposed Action.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative D to the overall impacts on benthic habitat would range from undetectable to noticeable.
BOEM anticipates that the overall impacts of Alternative D when combined with ongoing and planned
activities including offshore wind would be moderate and moderate beneficial. Incremental impacts on
benthic resources would be slightly less due to fewer WTGs and inter-array cables within the ridge and
trough formations but not substantially different from those of the Proposed Action.

3.6.8 Impacts of Alternative E on Benthic Resources

Under Alternative E, the Oyster Creek export cable route in the vicinity of Island Beach State Park would
be limited to the northern option developed to minimize impacts on SAV in Barnegat Bay. This route
would make landfall on Island Beach State Park and continue north before entering Barnegat Bay at a
location where SAV impacts along the eastern shore of the bay could be minimized. Alternative E would
continue to affect SAV at the three landings on the western shore of Barnegat Bay, consistent with the
original proposed Oyster Creek route. Table 3.6-5 compares the estimated acreage of SAV that could be
affected under both route options based on five different data sources from 1979, 1985-1987, 2003, 2009,
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and from Ocean Wind’s surveys. Although the acreage of SAV potentially affected by Alternative E
would be reduced compared to the Proposed Action if Ocean Wind elected to use the southern crossing
option (Table 3.6-5), recovery of seagrass where it is affected could still take multiple years.

Table 3.6-5 SAV Impacts of Alternative E Compared to the Proposed Action

Data Proposed Aqtion: Southern ECR AIternative_ E: Northern ECR
Option (Acres) Option (Acres)
1979 Data 16.78 0.07
1985-1987 Data 14.66 1.18
2003 Data 14.27 0.07
2009 Data 13.01 0.03
Ocean Wind Survey Data 15.38 0.69

Source: Ocean Wind 2021.
ECR = export cable route

Alternative E would reduce impacts on SAV compared to the Proposed Action. Impacts on SAV would
be short to long term depending on the nature of damage and, therefore, though of smaller scale, would
not be reduced to the level of minor and would still be considered moderate.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative E to the overall impacts on benthic resources would be similar to that of the Proposed Action.
The main drivers for benthic impacts are bottom disturbance from cable emplacement, the installation of
structures, and placement of scour and cable protection in combination with other ongoing and planned
activities.

3.6.8.1. Conclusions

The anticipated impacts associated with Alternative E would be similar to those of the Proposed Action
but impacts on SAV within Barnegat Bay would be greatly reduced. Impacts on benthic resources in the
remainder of the export cable route corridors and Wind Farm Area would be slightly higher than those of
the Proposed Action, with the most pronounced impacts being related to foundation and cable
emplacement, anchoring, and the presence of structures. Offshore impacts would be slightly greater based
on a larger Oyster Creek export cable route footprint than under the Proposed Action. This alternative
may result in less, but not significantly different, impacts on benthic resources relative to those described
under the Proposed Action based on the lower acreage of SAV potentially affected (0.69 acre versus 15.4
acres). Moderate impacts would still be associated with the presence of structures in the Wind Farm Area.
BOEM anticipates the impacts resulting from Alternative E alone would range from negligible to
moderate, including the presence of structures, which may result in moderate beneficial impacts.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative E to the overall impacts on benthic resources would be undetectable to noticeable.
Incremental impacts on benthic resources from Alternative E would be lower than those of the Proposed
Action based on SAV avoidance. BOEM anticipates that the overall impacts associated with Alternative
E when combined with the impacts from ongoing and planned activities including offshore wind would
be moderate and moderate beneficial on benthic resources.
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3.6.9 Proposed Mitigation Measures

Several measures are proposed to minimize impacts on benthic resources (Appendix H, Table H-2). If one
or more of the measures analyzed below are adopted by BOEM, some adverse impacts on benthic
resources would be further reduced.

Micrositing WTGs. Minimize adverse impacts on sand ridge and trough habitat features by micrositing
the placement of two WTGs (D06 and E05) out of the sand ridge or trough centerline buffer areas. The
buffer area extends 500 feet on both sides of the centerline of each ridge and trough. Micrositing would
reduce benthic impacts on the most unique and spatially limited components of the ridge and trough
features. While this would provide an incremental reduction of impacts on sensitive habitats, it would not
reduce the impact rating for any of the Proposed Action’s IPFs.

Inter-array cable placement. Minimize perpendicular crossings of sand ridges and troughs by inter-
array cables. Ocean Wind has estimated that use of common cable corridors running parallel to ridges and
troughs would require an additional 30 kilometers of inter-array cables over the existing design of 42
kilometers (a 75-percent increase). The additional 30 kilometers would have impacts associated with sand
wave and boulder clearance and cable emplacement and would require additional surveying, requiring at
least 2 additional years. An initial design for this option included co-locating parallel inter-array cables
within the troughs, concentrating impacts on one habitat type.

Cable and scour protection. Avoid the use of concrete mattress as cable protection (in all areas, but
most critically within sand ridge/trough habitat features) to the extent possible; and minimize the
installation of scour protection, especially within the sand ridge and trough habitat features. Scour
protection should consist of natural or engineered stone that does not inhibit epibenthic growth and
provides three-dimensional complexity, both in height and in interstitial spaces, as technically and
economically feasible. The use of natural or engineered stone would not inhibit epibenthic growth and
would provide three-dimensional complexity. This type of scour protection would most nearly replicate
natural habitat features. Scour protection of any type would result in permanent habitat conversion and
should therefore be minimized in favor of the short-term impacts of cable burial wherever feasible.

Benthic habitat. Avoid and minimize adverse impacts on complex benthic habitats by micrositing WTG
locations into low multibeam backscatter return areas and restricting seafloor disturbance (e.g., from
anchoring, jack-up legs) during construction to avoid and minimize impacts on higher multibeam
backscatter return areas to the extent possible. Disturbance to low multibeam backscatter areas is
expected to be less impactful than comparable disturbance to high multibeam backscatter areas.
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3.7. Birds (see Appendix G)

The reader is referred to Appendix G for a discussion of current conditions and potential impacts on birds
from implementation of the No Action Alternative, the Proposed Action, and other action alternatives.
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3.8. Coastal Habitat and Fauna (see Appendix G)

The reader is referred to Appendix G for a discussion of current conditions and potential impacts on
coastal habitat and fauna from implementation of the No Action Alternative, the Proposed Action, and
other action alternatives.
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3.9. Commercial Fisheries and For-Hire Recreational Fishing

This section discusses potential impacts on commercial fisheries and for-hire recreational fishing from the
proposed Project, alternatives, and ongoing and planned activities in the commercial fisheries and for-hire
recreational fishing geographic analysis area. The commercial fisheries and for-hire recreational fishing
geographic analysis area, as shown on Figure 3.9-1, includes the waters managed by the New England
Fishery Management Council (NEFMC) and Mid-Atlantic Fishery Management Council (MAFMC) for
federal fisheries within the U.S. Exclusive Economic Zone (from 3 to 200 nm [5.6 to 370.4 kilometers]
from the coastline, plus the state waters (out to 3 nm [5.6 kilometers] from the coastline) from Maine to
North Carolina. The boundaries for the geographic analysis area were developed to consider impacts on
federally permitted vessels operating in all fisheries in state and U.S. Exclusive Economic Zone waters
surrounding the proposed Project.

Due to size of the geographic analysis area, the analysis for this EIS focuses on the commercial fisheries
and for-hire recreational fishing that would likely occur in the Project area or be affected by Project-
related activities, while providing context within the larger geographic analysis area.

3.9.1 Description of the Affected Environment for Commercial Fisheries and For-
Hire Recreational Fishing

Commercial Fisheries

This section provides an overview of commercial fisheries management and the economic value of
fisheries in the region and Project area.

The primary source for regional fisheries data (Mid-Atlantic and New England regions) was Vessel Trip
Report data provided by NMFS (2021a). The summary Vessel Trip Report data included catch estimates
by fishing location combined with NMFS estimates of revenue using ex-vessel price data drawn from
commercial fisheries data dealer reports. The primary source of fisheries data within the Lease Area was
NMEFS’s Socioeconomic Impacts of Atlantic Offshore Wind Development website (NMFS 2021b), which
summarizes commercial fisheries data for each proposed WEA along the U.S. Atlantic coast. In addition,
figures developed by BOEM based on NMFS Vessel Monitoring System (VMS) data provided by NMFS
(2019) are included and provide additional information about fishing activities in the Lease Area.

To the extent that data are available, the commercial fishing described here includes fishing activity in
both state and federal waters for those vessels issued federal fishing permits from the NMFS Greater
Atlantic Region. Data on the average annual revenue of federally permitted vessels by Fishery
Management Plan (FMP) fishery, gear type, and port of landing are summarized. In general, the data
presented focus on those FMP fisheries, species, gear types, and ports that are relevant to commercial
fishing activity in the Project area.
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Regional Setting

Commercial fisheries operating in federal waters off the Mid-Atlantic and New England regions are
known for large catches of a variety of species, including Atlantic herring (Clupea harengus), clams
(Atlantic surfclam [Spisula solidissima] and ocean quahog [Arctica islandica]), squid (Decapodiformes),
Atlantic sea scallops (Placopecten magellanicus), skates (Rajidae), summer flounder (Paralichthys
dentatus), groundfish, monkfish (Lophius americanus), American lobster (Homarus americanus), and
Jonah crab (Cancer borealis). These fishery resources are harvested with a broad assortment of fishing
gear, specifically mobile gear (e.g., bottom trawl, dredge, midwater trawl) and fixed gear (e.g., gillnet,
pot, bottom longline, seine, hand line). The fishery resources are managed under several FMPs: the
Northeast Multispecies (large-mesh and small-mesh) FMP,** Sea Scallop FMP, Monkfish FMP, Atlantic
Herring FMP, Skate FMP, and Red Crab FMP under NEFMC (NEFMC 2021); the Summer Flounder/
Scup/Black Sea Bass FMP, Spiny Dogfish FMP, Mackerel/Squid/Butterfish FMP, Bluefish FMP,
Surfclam/Ocean Quahog FMP, and Golden and Blueline Tilefish FMP under MAFMC (MAFMC 2021);
the Highly Migratory Species FMP under NMFS (NMFS 2021c¢); and the Shad and River Herring FMP,
Lobster FMP, and Jonah Crab FMP under the Atlantic States Marine Fisheries Commission (ASMFC)
(ASMFC 2021). These FMP fisheries are referred to throughout this section; therefore, the author-date
citations are provided only here. Commercial fisheries species managed in state waters include the
American eel (Anguilla rostrate), Atlantic croaker (Micropogonias undulatus), Atlantic menhaden
(Brevoortia tyrannus), American shad (Alosa sapidissima) and river herring (Alosa), red drum (Sciaenops
ocellatus), horseshoe crab (Limulus polyphemus), and northern shrimp (Pandalus borealis). The
American lobster, as well as Jonah crab, is managed under the authority of the Atlantic Coastal Fisheries
Cooperative Management Act and is cooperatively managed by the states under the framework of
ASMFC and NMFS in federal waters. American lobster is managed under Amendment 3 of the Interstate
FMP and its Addenda (I-XXVI). There are three coastal migratory stocks for lobster: Gulf of Maine,
Georges Bank, and Southern New England. The stocks are further divided into seven management areas.
The Project area falls within the Inshore and Offshore Mid-Atlantic (Area 5) lobster area.

Within the New Jersey state waters of the Lease Area, commercial and recreational fisheries are further
managed by state regulatory agencies under various ocean management plans developed at the state level
or at the regional level (MAFMC). Each coastal state has its own structure of agencies and plans that
govern fisheries resources. In New Jersey, NJDEP’s Bureau of Marine Fisheries administers all laws
relating to marine fisheries (Part 7:25, Subchapter 18 — Marine Fisheries) and is responsible for the
development and enforcement of state and federal regulations pertaining to marine fish and fisheries in
New Jersey state waters, including the management of diadromous species (e.g., American eel, striped
bass, river herring, sturgeon).

Regional Fisheries Economic Value and Landings

This section describes federally permitted fishing activity in both federal and state waters of the Mid-
Atlantic and New England fisheries. It summarizes regional data on the average annual revenue of
federally permitted vessels by FMP fishery, gear type, and port of landing.

Commercial fishing contributes to the overall regional economy through direct employment, income, and
gross revenues; products and services to maintain and operate fishing vessels; and seafood processors,

15 The Northeast Multispecies large-mesh fishery is composed of the following species: Atlantic cod, haddock,
pollock, yellowtail flounder, witch flounder, winter flounder, windowpane flounder, American plaice, Atlantic
halibut, Acadian redfish, Atlantic wolffish, ocean pout, and white hake. The Northeast Multispecies small-mesh
fishery is composed of five stocks of three species of hakes: northern silver hake and southern silver hake, northern
red hake and southern red hake, and offshore hake. Southern silver hake and offshore hake are often grouped
together and collectively referred to as “southern whiting.”
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wholesalers/distributors, and retailers. Table 3.9-1 shows the average annual revenue by FMP fishery for
the Mid-Atlantic and New England fisheries from 2008 through 2019, the most recent period for which
the data are available. Table 3.9-2 shows the average annual landings in pounds by species for the same
period. Although substantial variability occurred in the year-to-year harvest of various species, federally
permitted commercial fishing activity generated approximately $952.4 million in average revenue
annually from 2008 to 2019, with the sea scallop fishery accounting for more than half (54 percent) of the
total revenue (Table 3.9-1) while ranking second in average annual landings (Table 3.9-2). The American
Lobster fishery accounted for approximately 10 percent of the annual average revenue and Northeast
Multispecies (large-mesh) fishery accounted for 8 percent of the total annual average revenue. Other
FMPs, non-disclosed species, and non-FMP fisheries contributed approximately 3 percent of the total
average annual revenue (NMFS 2021a). As shown in Table 3.9-2, Atlantic herring and sea scallops
accounted for 41 percent and 13 percent of the total average annual landings, respectively, while Loligo
squid and skates each accounted for approximately 6 percent.

Table 3.9-1 Commercial Fishing Revenue of Federally Permitted Vessels in Mid-Atlantic and

New England Fisheries by FMP Fishery (2008-2019)

Peak Annual Average Annual
FMP Fishery Revenue Revenue
($1,000s) ($1,000s)
American Lobster $117,251.0 $93,250.1
Atlantic Herring $32,856.3 $25,929.7
Bluefish $1,820.4 $1,275.3
Golden and Blueline Tilefish $6,583.4 $5,553.9
Highly Migratory Species $4,008.4 $2,219.4
Jonah Crab $17,082.7 $9,607.8
Mackerel, Squid, and Butterfish $74,576.6 $51,911.7
Monkfish $28,943.7 $20,597.3
Northeast Multispecies (large-mesh) $105,418.2 $73,331.4
Northeast Multispecies (small-mesh) $13,499.5 $11,261.1
Sea Scallop $661,233.5 $518,891.6
Skate $10,217.1 $7,448.4
Spiny Dogfish $5,237.2 $2,975.4
Summer Flounder, Scup, Black Sea Bass $45,205.7 $39,807.4
Surfclam, Ocean Quahog $63,152.0 $28,290.4
Other FMPs, non-disclosed species and non-FMP fisheries! $33,646.8 $28,290.4
All FMP and non-FMP Fisheries $1,132,912.7 $952,438.3

Source: Developed using data from NMFS (2021a)

Notes: Revenue adjusted for inflation to 2019 dollars. Peak annual revenue and average annual revenue are
calculated independently for all rows, including the All FMP and non-FMP Fisheries row. Data are for vessels issued
federal fishing permits by the NMFS Greater Atlantic Region.
1 Other FMPs, non-disclosed species, and non-FMP fisheries includes revenue from two FMP fisheries: Red Crab
and River Herring. In addition, it includes revenue from species in FMP fisheries for which data could not be disclosed
due to confidentiality restrictions, and revenue earned by federally permitted vessels operating in fisheries that are

not federally managed.
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Table 3.9-2 Commercial Fishing Landings (pounds) of Federally Permitted Vessels in Mid-
Atlantic and New England Fisheries by Species (2008-2019)
Peak Annual | Average Annual
Species FMP Fishery Landings Landings
(pounds) (pounds)

Atlantic Herring Atlantic Herring 217,820,607 155,541,858
Sea Scallops Sea Scallop 59,057,105 49,948,027
Loligo Squid Mackerel, Squid, and Butterfish 38,654,405 24,653,366
Skates Skate 26,811,281 21,310,278
American Lobster American Lobster 22,227,430 19,334,031
Atlantic Mackerel Mackerel, Squid, and Butterfish 48,873,977 18,789,264
Silver Hake Northeast Multispecies (small-mesh) 17,316,860 14,078,640
Spiny Dogfish Spiny Dogfish 22,843,386 13,376,198
Jonah Crab Jonah Crab 17,874,506 11,855,186
Scup Summer Flounder, Scup, Black Sea Bass 14,551,815 10,859,288
Monkfish Monkfish 12,188,795 9,732,966
Summer Flounder Summer Flounder, Scup, Black Sea Bass 14,999,293 9,289,256
Cod Northeast Multispecies (large-mesh) 16,920,601 7,477,847
Winter Flounder Northeast Multispecies (large-mesh) 5,875,684 3,631,996
Butterfish Mackerel, Squid, and Butterfish 7,852,044 3,242,538
Yellowtail Flounder Northeast Multispecies (large-mesh) 3,915,379 2,172,206
Bluefish Bluefish 2,886,624 1,825,725
Black Sea Bass Summer Flounder, Scup, Black Sea Bass 3,093,459 1,806,872
Red Hake Northeast Multispecies (small-mesh) 1,908,985 1,357,856
Rock Crab No federal FMP 3,707,631 943,811

Source: Developed using data from NMFS (2021a)
Note: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region.

Table 3.9-3 shows the average annual revenue by gear type for the 2008-2019 period. Scallop dredge
gear accounted for 51 percent ($489.4 million) of the total average annual revenue generated by all gear
in the Mid-Atlantic and New England regions, while bottom trawl gear and pot-other gear (including pot
gear used in the Lobster FMP fishery) each generated over $115 million in average annual revenue.
Dredge-clam gear accounted for approximately 6 percent ($61.3 million) of the total average annual
revenue generated.

Table 3.9-3 Commercial Fishing Revenue of Federally Permitted Vessels in Mid-Atlantic and
New England Fisheries by Gear Type (2008-2019)
Gear Type Peak Annual Revenue Average Annual Revenue
($1,000s) ($1,000s)

Dredge-clam $65,768.2 $61,333.5
Dredge-scallop $615,168.5 $489,410.9
Gillnet-sink $44,624.9 $30,031.6
Handline $6,222.2 $4,754.5
Pot-other $146,203.6 $115,055.2
Trawl-bottom $229,153.5 $187,199.3
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Gear Type Peak Annual Revenue Average Annual Revenue
($1,000s) ($1,000s)
Trawl-midwater $26,600.8 $18,995.8
All other gear* $62,406.3 $47,305.8
All Gear Types $1,135,221.1 $954,086.5

Source: NMFS 2021a.

Notes: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Peak annual
revenue and average annual revenue are calculated independently for all rows, including the All Gear Types row.
1 Includes revenue from federally permitted vessels using longline gear, seine gear, other gillnet gear, and
unspecified gear.

Commercial fishing fleets are important to coastal communities in the Mid-Atlantic and New England
regions. These fleets not only generate direct employment and income for vessel owners and crew, but
also contribute indirectly to the employment and revenue generated through products and services
necessary to maintain and operate fishing vessels, seafood processors, wholesalers/distributors, and
retailers. In 2019, total species landings in the Mid-Atlantic and New England regions were valued at
$2.02 billion, including landings from non-federally permitted vessels. The Mid-Atlantic region
contributed $498 million and the New England region $1.52 billion to the total landings (NMFS 2021d).
The region is also home to aquaculture production and research that provides employment and business
opportunities for coastal communities. The seafood industry generated $3.8 billion in personal and
proprietor income in the Mid-Atlantic region and $5.6 billion in New England (NMFS 2020). Table 3.9-4
shows the average annual revenue by port of landing in the Mid-Atlantic and New England regions for
the period from 2008 through 2019. These data include revenue only from those vessels issued federal
fishing permits by the NMFS Greater Atlantic Region, and therefore do not include all sources of
commercial fishing revenue. New Bedford, Massachusetts, had the highest revenue of the regional
landings, accounting for approximately 40 percent of the total average annual commercial fishing revenue
in the Mid-Atlantic and New England regions. Cape May, New Jersey, comparatively accounted for
approximately 9 percent of the total average annual revenue.

Table 3.9-4 also presents the level of commercial fishing engagement and reliance of the community in
which the port is located. These rankings portray the level of dependence on commercial fishing in the
community and are compiled by NMFS (NOAA Fisheries Office of Science and Technology 2019). As
shown in the table, the rankings differ across communities. For example, Cape May, New Jersey, ranks
high in both commercial fishing engagement and reliance and West Port, Massachusetts, ranks low in the
two indices. Information regarding the ranking determinations for each community is provided in the
community profiles available from NMFS (NOAA Fisheries Office of Science and Technology 2021).
These profiles present the most recent data available for these key indicators of New England and Mid-
Atlantic fishing communities related to dependence on fisheries and other economic and demographic
characteristics. Selected socioeconomic characteristics of communities with fishing ports that could be
affected by the Project are also presented in Section 3.11 (Demographics, Employment, and Economics)
and Section 3.12 (Environmental Justice).
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Table 3.9-4 Commercial Fishing Revenue of Federally Permitted Vessels in Mid-Atlantic and
New England Fisheries and Level of Fishing Dependence by Port
Average Commgrcial Commgrcial
Peak Annual Fishing Fishing
Port and State Revenue A Engagement Reliance
($1,000s) (%ivgggse) Categorical Categorical
' Ranking? Ranking?
Chilmark/Menemsha, Massachusetts $656.1 $753.4 Medium High
Fairhaven, Massachusetts $17,395.3 $11,282.5 High Low
New Bedford, Massachusetts $458,246.7 $378,792.6 High Medium
Fall River, Massachusetts $5,123.6 $1,135.6 Medium Low
Westport, Massachusetts $1,905.8 $1,305.2 Low Low
New Shoreham, Rhode Island $303.7 $99.9 Medium Medium
Tiverton, Rhode Island $1,603.1 $1,148.8 Medium Low
Little Compton, Rhode Island $3,007.4 $1,992.2 Medium Medium
Newport, Rhode Island $16,111.1 $8,896.3 High Low
Point Judith, Rhode Island $58,531.0 $46,076.7 High Medium
New London, Connecticut $11,117.1 $6,646.6 | Medium-High Low
Stonington, Connecticut $11,946.4 $10,273.8 High Low
Montauk, New York $24,549.9 $18,496.4 High Medium
Shinnecock/Hampton Bays, New York $8,642.8 $6,819.1 High Low
Cape May, New Jersey $122,692.9 $83,159.7 High High
Point Pleasant Beach, New Jersey $37,321.9 $30,986.2 High Medium-High
Hampton, Virginia $19,482.0 $14,379.2 High Low
Newport News, Virginia $54,540.1 $30,970.8 High Low
Beaufort, North Carolina $5,210.8 $2,654.1 High Medium
All New England/Mid-Atlantic Ports | $1,135,221.1 $953,904.2 NA NA

Source: NMFS 2021a; NOAA Fisheries Office of Science and Technology 2019.
Notes: Commercial fishing revenue data are for the 2008—-2019 period for vessels with permits issued by the NMFS
Greater Atlantic Region; levels of fishing dependency are for 2018. Revenue is adjusted for inflation to 2019 dollars.
Peak annual revenue and average annual revenue are calculated independently for all rows, including the All New

England/Mid-Atlantic Ports row.

1 Commercial fishing engagement measures the presence of commercial fishing through fishing activity as shown
through permits, fish dealers, and vessel landings. A high rank indicates more engagement.
2 Commercial fishing reliance measures the presence of commercial fishing in relation to the population size of a
community through fishing activity. A high rank indicates more reliance.

NA = not applicable

Commercial Fisheries in the Lease Area

The commercial fisheries active in the Lease Area encompass a wide range of FMP fisheries, gears, and
landing ports, although NMFS VMS data’® indicate that most FMP fisheries within the Lease Area do not
have a high level of fishing effort compared to surrounding areas (see Figure 2.3.4-1 to Figure 2.3.4-7 in
COP Volume 11, Section 2.3.4.1.3; Ocean Wind 2022). Table 3.9-5 and Table 3.9-6 provide data on
revenue and landings for 2008 through 2019 for commercial fisheries in the Lease Area for vessels that
were issued federal fishing permits by the NMFS Greater Atlantic Region.

16 \VMS coverage is not universal for all fisheries, with some fisheries (summer flounder, scup, black sea bass,
bluefish, American lobster, spiny dogfish, skate, whiting, and tilefish) not covered at all by VMS.
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Table 3.9-5 Commercial Fishing Revenue of Federally Permitted Vessels in the Lease Area by FMP Fishery (2008-2019)
Average Rev:r\:l?(raag: F'?‘(ar]rrégﬁltage Average Annual | Average Annual
FMP Fishery Annual ikl Al of Total Revenue from Numbgr of Number Of.
Revenue Revenue the Mid-Atlantic and New Vessels in the Vessel Trips in
England Regions? Lease Area the Lease Area
Top Five FMPs
Sea Scallop $122,583 $1,471,000 0.02% 80 132
Surfclam, Ocean Quahog $122,417 $1,469,000 0.20% 15 120
No Federal FMP $49,250 $591,000 NA 57 332
Summer Flounder, Scup, Black Sea Bass $11,333 $136,000 0.03% 69 260
Mackerel, Squid, and Butterfish $9,667 $116,000 0.02% 44 115
Total Top Five FMPs $315,250 $3,783,000 - 263 959
Other FMP Fisheries
Monkfish $4,333 $52,000 0.02% 70 149
American Lobster $3,083 $37,000 0.00% 12 98
Skates $1,833 $22,000 0.02% 12 85
Jonah Crab $833 $10,000 0.01% 7 59
Atlantic Herring $500 $6,000 0.00% 2 3
All Others? $250 $3,000 NA NA NA
Bluefish $83 $1,000 0.01% 31 51
Highly Migratory Species $83 $1,000 0.00% 5 9
Small-Mesh Multispecies $83 $1,000 0.00% 17 37
Northeast Multispecies $83 $1,000 0.00% 5 10
Spiny Dogfish NA <$500 NA 4 6
Golden and Blueline Tilefish NA <$500 NA 13 19
Total Other FMP Fisheries $11,083 $134,000 NA 176 527
All FMP Fisheries $326,333 $3,916,000 0.03% 439 1,485

Source: Developed using data from NMFS 2021a and NMFS 2021b.

Notes: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Numbers are in 2019 dollars and Total Revenue is rounded to
nearest $1,000. NA indicates data not available to perform calculations. Differences in totals are due to rounding.

1 Regional comparison is relative to the individual species noted, not all species combined.

2 All Others refers to FMP fisheries with fewer than three permits or dealers affected to protect data confidentially.
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Table 3.9-6 Commercial Fishing Landings (pounds) of Federally Permitted Vessels in the
Lease Area (2008-2019)

FMP Fishery Landings (Pounds) | - (Pounds)
Top Five Fisheries
No Federal FMP 221,500 2,658,000
Surfclam, Ocean Quahog 182,083 2,185,000
Mackerel, Squid, and Butterfish 16,667 200,000
Sea Scallop 13,000 156,000
Summer Flounder, Scup, Black Sea Bass 4,333 52,000
Total 437,500 5,250,000
Other FMP Fisheries
Atlantic Herring 4,833 58,000
Skates 4,000 48,000
Monkfish 2,667 32,000
All Others 1,667 20,000
Jonah Crab 1,250 15,000
American Lobster 583 7,000
Spiny Dogfish 83 1,000
Bluefish 83 1,000
Small-Mesh Multispecies 83 1,000
Northeast Multispecies -- <500
Highly Migratory Species -- <500
Golden and Blueline Tilefish -- <500
Total 15,417 185,000
All FMP Fisheries 452,917 5,435,000

Source: NMFS 2021b.
Notes: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Total landings
rounded to nearest 1,000. Differences in totals are due to rounding.

The top fisheries by revenue in the Lease Area were Sea Scallop, Surfclam/Ocean Quahog, Summer
Flounder/Scup/Black Sea Bass, Mackerel/Squid/Butterfish, and the No Federal FMP.}" The top FMP
fisheries accounted for approximately 97 percent of total revenue generated commercially within the
Lease Area from 2008 through 2019 and approximately 97 percent of all landings. While the Sea Scallop
FMP fishery only accounted for roughly 3 percent of the total landings, it was the top revenue producer,
accounting for approximately 38 percent of the total revenue produced within the Lease Area. Sea Scallop
and Surfclam/Ocean Quahog together accounted for approximately 75 percent of the total revenue and

43 percent of the total landings within the Lease Area. In total, the Lease Area accounted for
approximately 0.03 percent of the total revenue across all FMP fisheries in the Mid-Atlantic and New
England regions.

17 The No Federal FMP contains a variety of species that are managed under an FMP but are not federally regulated,
such as the smooth and chain dogfish (Mustelus canis and Scyliorhinus retifer, respectively), whelk (Buccinidae),
and menhaden. In total, there are approximately 83 species caught within the Lease Area that are not regulated under
a federal FMP (NMFS 2021c).
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Table 3.9-7 and Table 3.9-8 provide the revenue (average annual and total) and landings in pounds
(average annual and total) in the Lease Area by gear type for the 2008-2019 period. Together, dredge-
clam and dredge-scallop accounted for approximately 74 percent of the total revenue generated by
commercial fishing activity in the Lease Area. The area accounted for about 0.2 percent of the dredge-
clam gear’s total revenue in the Mid-Atlantic and New England regions, while all gear types accounted
for approximately 0.03 percent of the total revenue for the Mid-Atlantic and New England regions.
Overall, landings within the Lease Area have generally decreased over the 2008—2019 time period across
all gear types; however, there has not been any substantial shift in gear type use (see Figure 3.9-2).

Table 3.9-7 Commercial Fishing Revenue of Federally Permitted Vessels in the Lease Area by
Gear Type (2008-2019)

Average Average Annual Revenue in Lease Area as
Annual a Percentage of Total Revenue from the
Gear Type Revenue Total Revenue Mid-Atlantic and New England Regions?
Dredge-Clam $122,583 $1,471,000 0.20%
Dredge-Scallop $121,750 $1,461,000 0.02%
Pot-Other! $35,000 $420,000 0.03%
Trawl-Bottom $16,917 $203,000 0.01%
Gillnet-Sink $4,917 $59,000 0.02%
Trawl-Midwater $750 $9,000 0.00%
All Others® $24,250 $291,000 0.05%
All Gear Types $326,333 $3,916,000 0.03%

Source: Developed using data from NMFS 2021a and NMFS 2021b.

Notes: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Revenue is in 2019
dollars, with total revenue rounded to nearest thousand. Differences in totals are due to rounding.

1 Regional comparison is relative to the gear type noted, not all gear types combined.

2 Pot-Other includes pot gear used in the Lobster FMP fishery.

3 All Others includes Seine-Purse.

Table 3.9-8 Commercial Fishing Landings (pounds) of Federally Permitted Vessels in the
Lease Area by Gear Type (2008-2019)

Gear Type Average Annual Landings (Pounds) Total Landings (Pounds)

All Others? 216,417 2,597,000
Dredge-Clam 182,083 2,185,000
Trawl-Bottom 20,667 248,000
Dredge-Scallop 13,000 156,000
Pot-Other? 8,917 107,000
Trawl-Midwater 7,333 88,000

Gillnet-Sink 4,500 54,000

All Gear Types 453,000 5,436,000

Source: NMFS 2021b.

Note: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Differences in totals
are due to rounding.

1 All Others includes Seine-Purse.

2 Pot-Other includes pot gear used in the Lobster FMP fishery.
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Summary of Landings (pounds) by Gear Type in the Lease Area
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Figure 3.9-2 Summary of Landings (pounds) by Gear Type in Lease Area

Table 3.9-9 shows the average number of vessel trips and average number of vessels fishing in the Lease
Area by port for 2008 through 2019. The Lease Area is predominantly utilized by vessels whose home
ports are in the Mid-Atlantic. Of the 709 average annual trips, the Mid-Atlantic has taken 645 trips. Of the
157 average annual vessels, the Mid-Atlantic region effort consists of 121 vessels. Table 3.9-10 provides
a ranking of ports by revenue of fishing vessels in the Lease Area from 2008 through 2019, as well as the
level of commercial fishing engagement and reliance of the community in which the port is located. As
noted earlier, these rankings portray the level of dependence of the community on commercial fishing and
are compiled by NMFS (NOAA Fisheries Office of Science and Technology 2021). Seventy-five percent
of the trips of fishing vessels that operate within the Lease Area originate from the Atlantic City, Cape
May, and Sea Isle City ports in New Jersey. Atlantic City and Cape May receive the highest value of
landings of any ports, with respective totals of $1.651 million and $916 thousand for 2008 through 2019.
These ports contribute just over 67 percent of the total revenue for the Lease Area. As shown in the table,
the commercial fishing engagement and reliance differ across communities that engage in commercial
fishing within the Lease Area. For example, while Cape May ranks high in both commercial fishing
engagement and reliance, Atlantic City, which generates the most revenue from the Lease Area, ranks
high in fishing engagement but low in the community’s reliance on commercial fishing. Information
regarding the ranking determinations for each community is provided in the community profiles available
from NMFS (NMFS 2021f). These profiles present the most recent data available for these key indicators
of New England and Mid-Atlantic fishing communities related to dependence on fisheries and other
economic and demographic characteristics. Selected socioeconomic characteristics of communities with
fishing ports that could be affected by the Project are also presented in Section 3.11 (Demographics,
Employment, and Economics) and Section 3.12 (Environmental Justice).
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Table 3.9-9

Commercial Fishing Trips and Vessels in the Lease Area by Port (2008-2019)

Port and State

Average Annual Trips’?

Average Annual Vessels?

Atlantic City, New Jersey 259 19
Barnegat, New Jersey 40 9
Beaufort, North Carolina 4 3
Cape May, New Jersey 146 48
Chincoteague, Virginia 1 1
Davisville, Rhode Island 3 1
Fairhaven, Massachusetts 0 0
Hampton, Virginia 14 8
Montauk, New York 1 0
Long Beach, New Jersey 6 1
New Bedford, Massachusetts 34 23
New London, Connecticut 1 1
Newport News, Virginia 25 16
North Kingstown, Rhode Island 9 1
Ocean City, Maryland 10 6
Oriental, North Carolina 1 1
Point Judith, Rhode Island 16 8
Point Pleasant, New Jersey 2 2
Sea Isle City, New Jersey 132 5
Shinnecock, New York 0 0
Wanchese, North Carolina 5 3
Total 711 157

Source: Developed using data from NMFS 2021b.
Note: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Differences in totals

are due to rounding.

! Trips were not necessarily made in every year, but all ports had at least one year where trips were made. Ports with
only one year where trips to the Lease Area were made include Fairhaven, Massachusetts (2010); Montauk, New
York (2009); Long Beach, New Jersey (2008); and Shinnecock, New York (2009).

2 Zeros are due to rounding.

Table 3.9-10 Commercial Fishing Revenue of Federally Permitted Vessels in the Lease Area by
Port (2008—-2019)
Total Commercial Commercial
Average Fishing Fishing
Revenue for .
Port and State Annual Engagement Reliance
the 12-Year . ;
Revenue Period Categorical Categorical
Ranking? Ranking?
Atlantic City, New Jersey $137,583 $1,651,000 High Low
Cape May, New Jersey $76,333 $916,000 High High
New Bedford, Massachusetts® $26,000 $312,000 High Medium
Newport News, Virginia $24,167 $290,000 High Low
Sea Isle City, New Jersey $15,417 $185,000 Medium Medium
Barnegat, New Jersey® $8,667 $104,000 Low Low
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Total Commercial Commercial
Average Fishing Fishing
Revenue for ;
Port and State Annual Engagement Reliance
the 12-Year : ;
Revenue Period Categorical Categorical
Ranking? Ranking?
North Kingstown, Rhode Island?® $3,667 $44,000 High Low
Hampton, Virginia3 $3,667 $44,000 High Low
Ocean City, Maryland $2,583 $31,000 High Medium
All Others?® $19,083 $229,000 NA NA

Source: Developed using data from NMFS 2021b; NOAA Fisheries Office of Science and Technology 2021.
Notes: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region. Revenue is in 2019

dollars with total revenue rounded to nearest thousand.

1 Commercial fishing engagement measures the presence of commercial fishing through fishing activity as shown
through permits, fish dealers, and vessel landings. A high rank indicates more engagement. Rankings are for 2018,

the latest year data are available.

2 Commercial fishing reliance measures the presence of commercial fishing in relation to the population size of a
community through fishing activity. A high rank indicates more reliance. Rankings are for 2018, the latest year data

are available.

3 Ports did not have vessel trips with more than three permits or dealers during all 12 years.

NA = not applicable

To analyze differences in the economic importance of fishing grounds in the Lease Area across the
commercial fishing fleet, NMFS analyzed the percentage of each permit’s total commercial fishing
revenue attributed to catch within the Lease Area during 2008 through 2019 (NMFS 2021b).

The vessel-level annual revenue percentages were divided into quartiles, which were created by ordering
the data from lowest to highest percentage value and then dividing the data into four groups of equal size.
The first quartile represents the lowest 25 percent of ranked percentages, while the fourth quartile

represents the highest 25 percent.

The distribution of the vessel-level annual revenue percentages for the Lease Area is provided in the
boxplot on Figure 3.9-3. The boxplot begins at the first quartile, or the value beneath which 25 percent of
all vessel-level revenue percentages fall. A thick line within the box identifies the median, the observation
that 50 percent of vessel-level revenue percentages are above or beneath. The box ends at the third
quartile, or the vessel-level revenue percentage beneath which 75 percent of observations fall.
Nonparametric estimates of the minimum and maximum values are also indicated by the “whiskers”
(dashed line terminating in a vertical line) that jut out from each side of the box. Any points outside of
these whiskers are vessel-level revenue percentages that are considered outliers. In the context of this

analysis, an outlier is a vessel that derived an exceptionally high proportion of its annual revenue from the
Lease Area in comparison to other vessels that fished in the area.’®

18 Technically, an outlier in a boxplot distribution is an observation that is more than 1.5 times the length of the box
away from either the first quartile (Q1) or third quartile (Q3). Specifically, if an observation is less than Q1 — (1.5 x
IQR) or greater than Q3 + (1.5 x IQR), it is an outlier; where IQR = interquartile range = Q3 — Q1.
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Figure 3.9-3  Percentage of Total Commercial Fishing Revenue of Federally Permitted Vessels
Derived from the Lease Area by Vessel (2008-2019)

Table 3.9-11 presents the minimum, first quartile, median, third quartile, and maximum values for the
Lease Area from 2008 through 2019. Table 3.9-12 presents the number of outliers by year.

Table 3.9-11  Analysis of 12-Year Permit Revenue Boxplots for the Lease Area (2008—2019)

Minimum Revenue . . : . : Maximum Revenue
Percentage Value First Quartile Median Third Quartile Percentage Valuel

0 0.02 0.05 0.13 31

Source: Developed using data from NMFS 2021b.
Note: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region.
1 Maximum value is inclusive of outliers.

Table 3.9-12 Number of Federally Permitted Vessels in the Lease Area (2008-2019)

Year Number of Vessels Number of Outliers Pel;lgg?aegr;L?':'Jéltl:lr?/s:saels
2019 112 18 16%
2018 130 18 14%
2017 141 24 17%
2016 125 14 11%
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Year Number of Vessels Number of Qutliers Pel:lgg?aeg;:L?'Il'jct)ltlglrf/:;saéls
2015 107 15 14%
2014 125 20 16%
2013 131 20 15%
2012 140 18 13%
2011 182 31 17%
2010 270 33 12%
2009 284 30 11%
2008 260 32 12%
Average 167 23 14%

Source: Developed using data from NMFS 2021b.
Note: Data are for vessels issued federal fishing permits by the NMFS Greater Atlantic Region.

A total of 75 percent of the permitted vessels that fished in the Lease Area derived less than 0.13 percent
of their total annual revenue from the area (NMFS 2021b). The highest percentage of total annual revenue
attributed to catch within the Lease Area was 31 percent in 2017, but varied from year to year. Although
outliers derived a high proportion of their annual revenue from the Lease Area in comparison to other
vessels that fished in the area, Figure 3.9-3 shows that, in any given year, the revenue percentage for the
majority of outliers was below 5 percent. As such, while some vessels depended heavily on the Lease
Area for their commercial fishing revenue, most derived a small percentage of their total annual revenue
from the area.

Commercial fishing regulations include requirements for VMS. A VMS is a satellite surveillance system
that monitors the location and movement of commercial fishing vessels; therefore, it is a good data source
for understanding the spatial distribution of fishing vessels engaged in FMP fisheries in the Northeast
region. However, VMS coverage is not universal for all fisheries, with some fisheries (summer flounder,
scup, black sea bass, bluefish, American lobster, spiny dogfish, skate, whiting, and tilefish) not covered at
all by VMS (for a greater description of the limitations of VMS data see Appendix D, Section D1.6). In
2018 there were 912 VMS-enabled vessels operating in the Northeast across all fisheries. These 912
vessels represented a substantial portion (71-87 percent) of summer flounder, scup, black sea bass, and
skate landings, and greater than 90 percent of landings for scallops, squid, monkfish, herring, mackerel,
large mesh multispecies, whiting, surfclams, and ocean quahogs. VMS vessels represented less than

20 percent of highly migratory species and 10 percent of lobster/Jonah crab landings (NMFS pers. comm.
2020). Of these vessels, approximately 67 percent fished or transited in all reasonably foreseeable project
areas, and 20 percent (186 vessels) fished or transited in the Lease Area in 2018 (NMFS 2019).

Using VMS data conveyed in individual position reports (pings) from January 2014 to August 2019,
BOEM compiled information about fishing activities within the Lease Area. From the VMS data, it is
interpreted that vessels with speeds less than 5 knots (2.6 m/s) are actively engaged in fishing, although
vessels may also be using slower speeds to transit or be engaged in other activities such as processing at
sea. Vessels traveling faster than 5 knots (2.6 m/s) are generally interpreted to be transiting. Figure 3.9-4
indicates that only about 13 percent of the 556 unique vessels identified operating in the Lease Area
during the above-referenced period were actively fishing. BOEM also developed polar histograms using
the VMS data that show the directionality of VMS-enabled vessels operating in the Project area and the
targeted FMP fishery (Figure 3.9-5 through Figure 3.9-9). The larger bars in the polar histograms
represent a greater number of position reports showing fishing vessels moving in a certain direction
within the Project area. The polar histograms differ with respect to their scales.
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Figure 3.9-5 shows that for all activities (transiting and fishing combined), most of the 377 unique vessels
participating in a VMS fishery generally operated in a southwest-northeast pattern with a secondary
pattern of northwest-southeast, while most of the 201 unique vessels participating in a non-VMS fishery®
generally operated in a southwest-northeast pattern. Figure 3.9-6 shows that VMS fishery vessels
transiting the Lease Area followed primarily a southwest-northeast pattern with a secondary pattern of
northwest-southeast and non-VMS fishery vessels generally transited in a southwest-northeast pattern.
Figure 3.9-7 show that most of the unique VMS fishery vessels fishing in the Lease Area followed a
slightly northeast-southwest fishing pattern while the orientation for those non-VMS fishery vessels
actively fishing in the Lease Area varied, but had a slightly southwest pattern.

For individual FMP fisheries, Figure 3.9-8 shows that the orientation of vessels transiting the Lease Area
generally followed a northeast-southwest pattern except for those in the Surfclam/Ocean Quahog FMP
fishery, which followed a northwest-southeast pattern. Figure 3.9-9 shows that the orientation of vessels
actively fishing within the Lease Area varied by FMP fishery.

19 These are fishing vessels that are transmitting VMS data after having declared themselves as participating in a
non-VMS fishery (e.g., lobster, river herring).
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Figure 3.9-4  VMS Activity and Unique Vessels Operating in the Lease Area, January 2014—
August 2019
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Figure 3.9-5 VMS Bearings for All Activity of VMS and Non-VMS Fisheries within the Lease
Area, January 2014-August 2019
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Area, January 2014-August 2019

VMS Bearings for Transiting VMS and Non-VMS Fishery Vessels within the Lease
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Figure 3.9-7
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Lease Area, January 2014-August 2019

VMS Bearings for Fishing Activity by VMS and Non-VMS Fishery Vessels within the
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VMS Bearings of Vessels Transiting the Lease Area by FMP Fishery, January 2014—

August 2019
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Figure 3.9-9  VMS Bearings of Vessels Actively Fishing in the Lease Area by FMP Fishery,

January 2014-August 2019
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For-Hire Recreational Fishing

As with the commercial fishing industry, the for-hire recreational fishing fleets contribute to the economy
through direct employment, income, and gross revenues of the for-hire businesses, as well as through
spending on products and services to maintain and operate their vessels, triggering further indirect
multiplier effects that are dependent upon the initial demands of the for-hire fleet (Steinback and Brinson
2013). For-hire recreational fishing boats are operated by licensed captains for businesses that sell
recreational fishing trips to anglers. These boats include both party (head) boats, defined as boats on
which fishing space and privileges are provided for a fee, and charter boats, defined as boats operating
under charter for a price, time, etc., whose participants are part of a preformed group of anglers (NMFS
2021g). New Jersey’s recreational fleet consists of approximately 100 party and 300 charter boats, which
are docked near all major inlets and bays (NJDEP 2010).

New Jersey has compiled information from charter boat, party boat, and private boat captains to identify
the areas they consider recreationally significant fishing areas or prime fishing areas (see Figure 2.3.4-9 in
COP Volume Il, Section 2.3.4.1.4; Ocean Wind 2022). These specific areas are described as those that
consistently produce good catches of fish, most likely because the physical characteristics of those
locations provide optimum fish habitat. Historically productive fishing grounds, for example, often occur
around rock piles, shallow ridges, artificial and natural reefs, deep sloughs, and bay inlets.

NOAA works with state and local partners to monitor the recreational fishery catch and effort through the
Marine Recreational Information Program (COP Volume Il, Section 2.3.4.1.4; Ocean Wind 2022 citing
NOAA Fisheries n.d.). The for-hire recreational fishing data reported for New Jersey (March to
December) include fish discarded, landed, and used as bait. Approximately 1.8 million fish were reported
caught in New Jersey in 2017. A wide variety of species/groups were reported, with the highest numbers
and diversity of species in offshore areas. Striped bass (Morone saxatilis) was the primary species caught
in inland waters in March/April and November/December. Summer flounder dominated the inland catch
from May to October with sea robins (Triglidae) co-dominating during summer months. The highest
catch numbers reported caught in state waters offshore New Jersey occurred from July/August and
September/October, with approximately 200,000 fish caught during each interval. The reported catch was
dominated primarily by black sea bass, followed by scup (Stenotomus chrysops), summer flounder, sea
robin, striped bass, and skates/rays. Other species reported in higher numbers consist of cunner
(Tautogolabrus adspersus), tautog (Tautoga onitis), dogfish sharks, Atlantic cod (Gadus morhua), and
bluefish. The highest reported catch numbers occurred in federal waters, ranging from more than 25,000
reported in March/April to nearly 675,000 for July/August. The species composition for federal waters
was similar to that of state waters, with additional species of tunas/mackerels. Large numbers of black sea
bass, nearly 300,000, were reported in November/December (COP Volume I1, Section 2.3.4.1.4; Ocean
Wind 2022 citing NOAA Fisheries n.d.).

The blue crab fishery is not included in the Marine Recreational Information Program. Blue crabs are
abundant all along the New Jersey coast, in tidal creeks and rivers, and in shallow, saltwater bays, from
the Hudson River to Delaware Bay. Recreational fishing effort in New Jersey is greater for blue crab than
any other single species (COP Volume I, Section 2.3.4.1.4; Ocean Wind 2022 citing NJDFW n.d.).
Recreational crabbing is done by small boats, shoreline bank, bulkhead, bridge, or pier-bordering tidal
waters and not by for-hire party boats or charters.

As shown in Table 3.9-13, from 2008 to 2018, the annual revenue from the for-hire recreational fishery
operating in the Lease Area varied considerably, ranging from a low of $3,000 (rounded to the nearest
thousand dollars) in 2008 to a high of $84,000 in 2012, while totaling $219,000 during the entire period.
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Table 3.9-13  Total For-Hire Recreational Fishing Revenue by Year for Lease Area, 2008—-2018

Year Annual Revenue
2008 $3,000
2009 $10,000
2010 $6,000
2011 $22,000
2012 $84,000
2013 $5,000
2014 $6,000
2015 $14,000
2016 $14,000
2017 $14,000
2018 $41,000
Total $219,000

Source: NMFS 2021f.
Notes: Escalated to 2019 dollars and rounded to nearest $1,000.

Table 3.9-14 and Table 3.9-15 show the total number of trips to the Lease Area by year and port for
party/charter boats and angler trips, respectively.

Table 3.9-14  Total Number of Party/Charter Boat Trips by Port and Year for Lease Area, 2008—

2018
Port 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Other Ports, NJ* 6 12 8 12 29 10 8 7 28 32 17
Atlantic City, NJ 0 0 0 4 0 0 6 0 0 0
Other Ports, MD 0 0 0 0 0 0 0 3 0 0 0
No Port Data 0 0 0 0 0 0 0 0 0 0 2
Sea Isle City, NJ 0 0 0 0 0 0 0 0 0 0 19

Source: NMFS 2021f.
L The “Other Ports” category refers to ports with fewer than three permits to protect data confidentiality.

Table 3.9-15 Total Number of Angler Trips by Port and Year for Lease Area, 2008-2018

Port 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Other Ports, 48 132 72 218 | 1,002 57 48 64 158 157 300
NJ?

Atlantic 0 0 0 46 0 0 23 39 0 0 0

City, NJ

Other Ports, 0 0 0 0 0 0 0 47 0 0 0

MD

No Port 0 0 0 0 0 0 0 0 0 0 20
Data

Sea Isle 0 0 0 0 0 0 0 0 0 0 142
City, NJ

Source: NMFS 2021f.
! The “Other Ports” category refers to ports with fewer than three permits to protect data confidentiality.
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To understand the relative importance of the Lease Area to the regional for-hire recreational fishing
industry, Table 3.9-16 compares the landings reported in the Lease Area for the top five species to the
entire Northeast region by year during the 2008-2018 period. Table 3.9-17 provides the 11-year fish
count and percentage of the total for the Northeast region for the top five species.

Table 3.9-16  Annual Party Vessel Trips, Angler Trips, and Number of Vessels in the Lease Area
as a Percentage of the Total Northeast Region, 2008-2018

Year Vessel Trr(le[)‘:l as % of Angler Trips as % of Total Number of _\r/ct)atsaslels as % of
2008 0.02% 1.79% 0.77%
2009 0.04% 6.15% 0.92%
2010 0.02% 1.35% 0.74%
2011 0.05% 2.60% 1.64%
2012 0.09% 11.61% 1.04%
2013 0.03% 4.51% 0.55%
2014 0.04% 4.77% 0.96%
2015 0.06% 6.88% 1.21%
2016 0.11% 8.75% 1.37%
2017 0.14% 17.48% 0.96%
2018 0.18% 14.81% 2.24%

Source: NMFS 2021f.

Table 3.9-17 11-Year Fish Count for Top Five Fish Species Landed by For-Hire Recreational
Fishing in the Lease Area as a Percentage of the Total Northeast Region, 2008-2018

Species 11-Year Fish Count (number of fish) Fish Count as % of Total
Black Sea Bass 1,933 0.05%
Summer Flounder 576 0.07%
Bluefish 307 0.01%
Tautog 128 0.03%
Sea Robins 23 0.02%
All Others? 1,342 6.81%

Source: NMFS 2021f.
L “All Others” refers to species with fewer than three permits to protect data confidentiality.

To analyze differences in the importance of fishing grounds in the Lease Area for the for-hire recreational
fishery, NMFS analyzed the percentage of each permit’s total angler trips in the Lease Area from 2008
through 2019 (NMFS 2021f). Results are presented on Figure 3.9-10, which displays the data in a
boxplot. A description of the meaning of the quartiles and other information for the boxplot can be found
in Section 3.9.1, in the text associated with Figure 3.9-3. Table 3.9-18 presents the minimum, first
quartile, median, third quartile, and maximum values for the Lease Area from 2008 through 2018.
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Table 3.9-18 Analysis of 11-Year Summary of Permit Angler Trip Percent Boxplots for the Lease
Area (2008-2018)

Minimum | 1%t Quartile Median 39 Quartile | Maximum Revenue Percentage Value®

0.16% 3% 4% 12% 100%

Source: Developed using data from NMFS 2021f.
1 Maximum value is inclusive of outliers.
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Source: NMFS 2021f.

Figure 3.9-10 Annual Permit Angler Trip Percentage Boxplots for the Lease Area, 2008-2018

A total of 75 percent of the permitted vessels that fished in the Lease Area derived less than 12 percent of
their total annual revenue from the area (NMFS 2021f). The highest percentage of total annual angler
trips attributed to the Lease Area was 100 percent in 2013, but varied from year to year. Although outliers
made a high proportion of their annual angler trips to the Lease Area in comparison to other vessels that
fished in the area, in any given year, the trip percentage for the majority of for-hire recreational fishers
was below 12 percent (Figure 3.9-10).
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3.9.2 Environmental Consequences

3.9.2.1. Impact Level Definitions for Commercial Fisheries and For-Hire Recreational
Fishing

Definitions of impact levels are provided in Table 3.9-19.

Table 3.9-19 Impact Level Definitions for Commercial Fisheries and For-Hire Recreational
Fishing

Impact Impact
Level Type

Negligible Adverse No impacts would occur, or impacts would be so small as to be
unmeasurable.

Beneficial | No effect or no measurable effect.

Minor Adverse Impacts on the affected activity or community would be avoided and would
not disrupt the normal or routine functions of the affected activity or
community. Once the affecting agent is eliminated, the affected activity or
community would return to a condition with no measurable effects.

Beneficial | Small or measurable effects that would result in an economic improvement.

Moderate Adverse Impacts on the affected activity or community are unavoidable. The
affected activity or community would have to adjust somewhat to account
for disruptions due to impacts of the Project or, once the affecting agent is
eliminated, the affected activity or community would return to a condition
with no measurable effects if proper remedial action is taken.

Beneficial | Notable and measurable effects that would result in an economic
improvement.

Major Adverse The affected activity or community would experience substantial disruptions
and, once the affecting agent is eliminated, the affected activity or
community could retain measurable effects indefinitely, even if remedial
action is taken.

Beneficial | Large local or notable regional effects that would result in an economic
improvement.

Definition

3.9.3 Impacts of the No Action Alternative on Commercial Fisheries and For-Hire
Recreational Fishing

When analyzing the impacts of the No Action Alternative on commercial fisheries and for-hire
recreational fishing, BOEM considered the impacts of ongoing and planned non-offshore wind activities
and other offshore activities.

3.9.3.1. Ongoing and Planned Non-offshore Wind Activities

Under the No Action Alternative, baseline conditions for commercial fisheries and for-hire recreational
fishing would continue to follow current regional trends and respond to IPFs introduced by other ongoing
and planned activities (see Section F.2 in Appendix F for a description of ongoing and planned activities).

Ongoing non-offshore wind activities within the geographic analysis area that are contributing or may
contribute to impacts on commercial fisheries and for-hire recreational fishing resources are generally
associated with activities that limit the aerial extent of where fishing can occur such as tidal energy
projects, military use, dredge material disposal, and sand borrowing operations; increased vessel
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congestion that can pose a risk for collisions or allisions; dredging and port improvements, marine
transportation, and oil and gas activities; or activities that pose a risk for gear entanglement such as
undersea transmission lines, gas pipelines, and other submarine cables. Existing undersea transmission
lines, gas pipelines, and other submarine cables are generally indicated on nautical charts and may also
cause commercial fishermen to avoid the areas to prevent the risk of gear entanglement. Some of these
activities may also result in bottom disturbance or habitat conversion that may alter the distribution of
fishery-targeted species and increase individual mortality, resulting in a less-productive fishery or causing
some vessel operators to seek alternate fishing grounds, target a different species, or switch gear types.

“Regulated fishing effort” refers to fishery management measures necessary to maintain maximum
sustainable yield under the MSA. This includes quota and effort allocation management measures.
Activities of NMFS and fishery management councils could affect commercial and for-hire recreational
fisheries through stock assessments, setting quotas and implementing FMPs to ensure the continued
existence of species at levels that will allow commercial and for-hire recreational fisheries to occur.
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 commercial fisheries and for-
hire recreational fishing by modifying the nature, distribution, and intensity of fishing-related impacts.

Commercial and for-hire recreational fisheries would also be affected by climate change primarily
through ocean acidification, ocean warming, sea level rise, and increases in both the frequency and
magnitude of storms, which could lead to altered habitats, altered fish migration patterns, increases in
disease frequency, and safety issues for conducting fishing operations. Over the next 35 years, greenhouse
gas (GHG) emissions are expected to continue and to gradually warm ocean waters, affecting the
distribution and abundance of finfish and invertebrates and their food sources. Ocean acidification driven
by climate change is contributing to reduced growth and, in some cases, decline of invertebrate species
with calcareous shells. Increased freshwater input into nearshore estuarine habitats can also result in water
quality changes and subsequent effects on invertebrate species (Hare et al. 2016).To the extent that
impacts on targeted species results in a decrease in catch or an increase in fishing costs (e.g., transit costs
to other fishing grounds, need to switch to different fishing gear to target a different species), the
profitability of businesses engaged in commercial fisheries and for-hire recreational fishing would be
affected. The economies of communities reliant on marine species vulnerable to the effects of climate
change would also be affected. Where commercial and for-hire recreational fisheries are located could be
affected if the distribution of important fish stocks changes, and coastal communities with fishing-related
infrastructure near the shore could be adversely affected by sea level rise (Colburn et al. 2016; Rogers et
al. 2019).

Other planned non-offshore wind activities, described in Section F.2 in Appendix F, that may affect
commercial fisheries and for-hire recreational fishing include tidal energy projects, dredge material
disposal and sand borrowing operations, increased vessel congestion, dredging and port improvements,
marine transportation, and oil and gas activities. Similar to ongoing activities, other planned non-offshore
wind activities may result limiting the aerial extent of where fishing can occur, pose a risk for collisions
or allisions, pose a risk for gear entanglement, and result in bottom disturbance or habitat conversion that
may alter the distribution of fishery-targeted species and increase individual mortality.

See Table F1-7 for a summary of potential impacts associated with ongoing and planned non-offshore
wind activities by IPF for commercial fisheries and for-hire recreational fishing.

3.9.3.2. Offshore Wind Activities (without Proposed Action)

BOEM anticipates that offshore wind activities, exclusive of the Proposed Action, could affect
commercial fisheries and for-hire recreational fishing through the following primary IPFs: anchoring,
noise, port utilization and vessel traffic, vessel traffic, presence of structures, new cable

3.9-28



Ocean Wind 1 Offshore Wind Farm Section 3.9
Draft Environmental Impact Statement Commercial Fisheries and For-Hire Recreational Fishing

emplacement/maintenance, climate change, and regulated fishing activity. BOEM (2019) identifies these
important IPFs for commercial fisheries and for-hire recreational fishing due to offshore wind activities
on the North Atlantic OCS and describes the cause-and-effect relationships between renewable energy
projects and commercial fisheries and for-hire recreational fishing.

Offshore wind activities have the potential to produce impacts from site characterization studies, site
assessment data collection activities that involve installation of meteorological towers or buoys, and
installation and operation of turbine structures. The IPFs deemed to have impacts on commercial fisheries
and for-hire recreational fishing are summarized in this section for offshore wind activities without the
Proposed Action. This section provides a general description of these mechanisms, recognizing that the
extent and significance of potential effects on conditions cannot be fully quantified for projects that are in
the conceptual or proposal stage and have not been fully designed. Where appropriate, certain potential
effects resulting from these future activities can be generally characterized by comparison to effects
resulting from the Proposed Action that are likely to be similar in nature and significance. The intent of
this section is to provide a general overview of how reasonably foreseeable future activities might
influence future environmental conditions. Should any or all of the future activities described in Appendix
F proceed, each would be subject to independent NEPA analyses and regulatory approvals, and their
environmental effects would be fully considered therein.

Anchoring: Excluding the Proposed Action, BOEM estimates that approximately 2,663 acres (10.8 km?)
of seabed would be disturbed by anchoring associated with all other offshore wind activities. Anchoring
vessels used in the construction of offshore wind energy projects would pose a navigational hazard to
fishing vessels. All impacts would be localized (within a few hundred meters of anchored vessel) and
temporary (hours to days in duration). Although anchoring impacts would occur primarily during project
construction, some impacts could also occur during O&M and conceptual decommissioning. Therefore,
the adverse effects of offshore wind energy—related anchoring on commercial fisheries and for-hire
recreational fishing are expected to be long term and minor, though periodic in nature.

Noise: Noise impacts caused by offshore construction, including pile driving, trenching for cable
placement, O&M activities, G&G investigations, and vessels, could cause indirect impacts on commercial
and for-hire recreational fisheries through their direct impacts on species targeted by commercial and for-
hire recreational fisheries. Noise impacts would also occur during decommissioning activities. Most
impacts would be short term and behavioral in nature, with most finfish species avoiding the noise-
affected areas while invertebrates may exhibit stress and behavioral changes such as discontinuation of
feeding activities. For example, noise has been shown to affect bivalves based on reactions where
bivalves close their valves and burrow deeper when subjected to noise and vibration stimuli (Roberts and
Elliott 2017). Prolonged closure could reduce respiration and growth, prevent expulsion of wastes, and
lead to mortality and population-level impacts. Such biological impacts would have resulting impacts on
commercial fisheries. With impulse impacts, such as those from pile driving, physiological sound
thresholds may be exceeded for some species, resulting in injury or mortality, especially for affected
species in the immediate vicinity (less than tens of meters); however, most pile-driving activities use
ramp-up measures to allow mobile species to leave the area prior to experiencing full-impact pile driving.
Once the noise-generating activities cease, most species would be expected to recolonize the affected
area. Therefore, impacts on the commercial and for-hire recreational fisheries from noise-generating
activities would be moderate and temporary in nature. See Section 3.13.3.2 for a full description of noise
impacts on fish and invertebrates.

Port utilization: Construction and decommissioning of offshore wind energy projects would require port
facilities for staging and installation/decommissioning vessels, including crew transfer, dredging, cable
lay, pile driving, survey vessels, and, potentially, feeder lift barges and heavy lift barges. All of these
activities would add vessel traffic to port facilities and would require berthing. The additional vessel
volume in construction ports could cause vessel traffic congestion, difficulties with navigating, and an
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increased risk for collisions, together with reduced access to high-demand port services (e.g., fueling and
provisioning) by existing port users, including commercial fishing vessels. The impacts would be spread
across the entire geographic analysis area throughout the duration of the construction period for offshore
wind projects from 2023 to 2030, as well as beyond 2030 when projects go through decommissioning.
These potential adverse impacts could cause some commercial and for-hire recreational vessel operators
to change routes or use an alternative port. However, none of the New Jersey ports that may be used for
the Project (and for which there is potential for cumulative effects with other offshore wind activities) are
in areas with high levels of commercial fishing engagement, reducing the potential for space-use conflicts
and competition between fishing vessels and vessels used for offshore wind for berths at ports. Areas
adjacent to Charleston Harbor have medium to medium-high levels of commercial fishing engagement,
while Norfolk, Virginia, supports a medium level of commercial fishing engagement. Impacts would be
expected to be negligible to minor and temporary in nature, lasting the duration of the construction and
decommissioning of the projects.

Traffic: The installation and decommissioning of offshore components for offshore wind energy projects
and the presence of construction vessels could temporarily restrict fishing vessel movement and thus
transit and harvesting activities within offshore wind lease areas and along the cable routing areas. To
safeguard mariners from the hazards associated with installation and decommissioning of these offshore
components, it is expected that most, if not all, offshore wind energy projects would create safety zones
around construction areas. For example, for the Block Island Wind Farm, a 500-yard (457-meter) safety
zone around the individual wind turbine locations was implemented during construction (BOEM 2018).
When safety zones are in effect, fishing vessels could either forfeit fishing revenue or relocate to other
fishing locations and continue to earn revenue. However, vessels that chose to relocate could incur
increased operating costs such as increased fuel costs due to longer transit times to and from more distant
fishing grounds and additional crew compensation due to more days at sea, among other factors.
Commercial and for-hire recreational vessel operators could also experience lower revenue due to fishing
potentially less-productive fishing grounds, potentially having to switch to less-valuable species, and
potentially encountering more competition for a given resource.

Once offshore wind projects are completed, some commercial fishermen may avoid the offshore wind
lease areas if large numbers of recreational fishermen are drawn to the areas by the prospect of higher
catches. WTG foundations and associated scour protection may produce an artificial reef effect,
potentially increasing fish and invertebrate abundance within a facility’s footprint (see Section 3.13,
Finfish, Invertebrates, and Essential Fish Habitat). According to ten Brink and Dalton (2018), the influx
of recreational fishermen into the Block Island Wind Farm caused some commercial fishermen to cease
fishing in the area because of vessel congestion and gear conflict concerns. If these concerns cause
commercial fishermen to shift their fishing effort to areas not routinely fished, conflict with existing users
could increase as other areas are encroached. In general, the potential for conflict among commercial
fishermen due to fishing displacement may be higher for fishermen engaged in fisheries that have
regulations that constrain where fishermen can fish, such as the lobster fishery. However, the potential for
vessel congestion and gear conflict may also increase if mobile species targeted by commercial
fishermen, such as Atlantic herring, Atlantic mackerel, squid, tuna, and groundfish, are attracted to
offshore wind energy facilities by the artificial reef effect, and fishermen targeting these species
concentrate their fishing effort in offshore wind lease areas as a result. Overall, the adverse impacts from
vessel traffic would be long term and moderate.

Presence of structures: The presence of structures can lead to impacts on commercial fisheries and for-
hire recreational fishing through allisions, entanglement or gear loss/damage, fish aggregation, and habitat
conversion. It can also create navigational hazards (including transmission cable infrastructure) and
space-use conflicts, which in turn could lead to vessel collisions. These impacts may arise from buoys,
meteorological towers, foundations, scour/cable protection, and transmission cable infrastructure. Using
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the assumptions in Table F2-1 and Table F2-2 in Appendix F, offshore wind energy projects under the No
Action Alternative would include 3,109 WTGs, 4,445 acres (18 km?) of seabed disturbance due to
foundation and scour protection, and 1,696 acres (6.9 km?) of new hard protection atop cables. Projects
may also install more buoys and meteorological towers. BOEM anticipates that structures would be added
intermittently over an assumed 10-year period and that they would remain until conceptual
decommissioning of each facility is complete.

The presence of the WTG foundations and associated scour protection would convert existing sand or
sand with mobile gravel habitat to hard bottom, which, in turn, would reduce the habitat for target species
that prefer soft-bottom habitat (e.g., surfclams, sea scallops, squid, summer flounder) and increase the
habitat for target species that prefer hard-bottom habitat (e.g., lobster, striped bass, black sea bass, cod).
Where WTG foundations and associated scour protection produce an artificial reef effect and attract
finfish and invertebrates, the aggregation of species could increase the catchability of target species
(Kirkpatrick et al. 2017). Although species that rely on soft-bottom habitat would experience a reduction
in favorable conditions, the impacts from structures are not expected to result in population-level impacts
(see Section 3.13, Finfish, Invertebrates, and Essential Fish Habitat). Decommissioning of each wind
farm would then have the opposite impact, wherein the species dependent on hard-bottom or reef habitat
would experience a reduction in favorable conditions, although some hard-bottom protection measures
would remain, while removal of WTGs and their foundations would favor the increase of targeted species
that prefer soft-bottom habitat.

USCG has stated that it does not plan to create exclusionary zones around offshore wind facilities during
their operation (BOEM 2018). However, because of the height of wind turbines above the ocean surface,
they would be visually detectable at a considerable distance during the day and easily detected by vessels
equipped with radar regardless of the time of day. To further ensure navigational safety, all structures
would have appropriate markings and lighting in accordance with USCG, BOEM, and IALA guidelines,
and NOAA would chart wind turbine locations and could include a physical or virtual Automatic
Identification System (AIS) at each turbine. Some fishing vessels operating in or near offshore wind
facilities may experience radar clutter and shadowing. Most instances of interference can be mitigated
through the proper use of radar gain controls (DNV-GL 2021). See also Section 3.16, Navigation and
Vessel Traffic.

Notwithstanding these safety measures, some fishermen have commented that, because of safety
considerations, they would not enter an offshore wind array during inclement weather, especially during
low-visibility events (Kirkpatrick et al. 2017); during interviews with commercial fishermen, ten Brink
and Dalton (2018) found that fishermen had concerns that low visibility, wind, or crew exhaustion could
lead to vessels alliding with WTGs. Moreover, mechanical problems, such as loss of steerage, could result
in an allision with a WTG as the vessel drifts during repair (DNV-GL 2021).

In addition, a potential effect of the presence of the offshore cables and wind turbines associated with
offshore wind energy development is the entanglement and damage or loss of commercial and
recreational fishing gear. Economic impacts on fishing operations associated with gear damage or loss
include the costs of gear repair or replacement, together with the fishing revenue lost while gear is being
repaired or replaced. In addition, comments from the fishing industry have included concerns that fishing
vessel insurance companies may not cover claims for incidents within a WEA resulting in gear damage or
loss, or they may increase premiums for vessels that operate within these areas. Given that mobile fishing
gear is actively pulled by a vessel over the seafloor, the chance of snagging this gear type on project
infrastructure is much greater than if—as in the case of fixed gear—the gear was set on the infrastructure
or waves or currents pushed the gear into the infrastructure. The risk of damage or loss of deployed gear
as a result of offshore wind development could affect mobile and fixed-gear commercial fisheries and for-
hire recreational fishing. While the depth to which offshore power cables are buried is specific to
individual projects, standard commercial practice is to bury cables 3 to 10 feet (0.9 to 3.0 meters) deep in

3.9-31



Ocean Wind 1 Offshore Wind Farm Section 3.9
Draft Environmental Impact Statement Commercial Fisheries and For-Hire Recreational Fishing

waters shallower than 6,562 feet (2,000 meters) to protect them from external hazards such as fishing gear
and anchors (BOEM 2018), and fishing gear does not typically penetrate that deep into the sediment and
would normally not snag or become entangled in the cable. In a study of seabed depletion and recovery
from bottom-trawl disturbance, Hiddink et al. (2017) found that hydraulic dredges, at 6.3 inches (16.1
centimeters), penetrated the ocean floor the deepest of any bottom-trawl gear. Therefore, even with the
common practice of dredge vessels fishing the same or similar tow paths on multiple occasions during the
same trip, it is unlikely that fishing gear would penetrate deep enough to snag or become tangled in the
cable. However, due to underlying geology, cables may not be able to be buried to the minimum target
depth along their entire distance. BOEM assumes less than 10 percent of the cables may not achieve the
target burial depth and would require cable protection in the form of rock placement, concrete mattresses,
or half-shell (BOEM 2021a). While cables are typically marked on nautical charts to aid in avoidance,
mobile bottom-tending gear (trawl and dredge gear) could get snagged on these cable protection measures
and cause damage or gear loss. Economic impacts on fishing operations associated with gear damage or
loss include the costs of gear repair or replacement plus the fishing revenue lost while gear is being
repaired or replaced, although the cost of these impacts would vary depending on the extent of damage to
the fishing gear. To avoid these economic impacts, some vessel operators may not trawl or dredge over
inter-array or export cables, but this could result in increased operating costs (e.g., additional fuel to arrive
at more distant locations; additional crew compensation due to more days at sea) or lower revenue (e.g.,
fishing in a less-productive area or for a less-valuable species).

With respect to fishing vessel maneuverability restrictions (including risk of allisions and collisions with
other vessels) within offshore wind lease areas, fishermen have expressed concerns about fishing vessels
operating trawl gear that may not be able to safely deploy and operate in an offshore wind lease area
given the size of the gear, the spacing between the WTGs, and the space required to safely navigate,
especially with other vessels present and during poor weather conditions. Trawl and dredge vessel
operators have commented that less than 1-nm (1.9-kilometer) spacing between WTGs may not be
enough to operate safely due to maneuverability of fishing gear and gear not directly following in line
with vessel orientation. Clam industry representatives (Atlantic surfclam and ocean quahog fisheries)
state that their operations require a minimum distance of 2 nm (3.7 kilometers) between WTGs, in
alignment with the bottom contours, for safe operations (BOEM 2021b; RODA 2021). Navigating
through the offshore wind lease areas would not be as problematic for for-hire recreational fishing
vessels, which tend to be smaller than commercial vessels and do not use large external fishing gear
(other than hook and line) that makes maneuverability difficult. However, trolling for highly migratory
species (e.g., bluefin tuna [Thunnus thynnus], swordfish [Xiphias gladius]) may involve deploying many
feet of lines and hooks behind a vessel and then following large pelagic fish once they are hooked, which
poses additional navigational and maneuverability challenges around WTGs (BOEM 2021b).

Fishing vessel operators unwilling or unable to travel through areas where offshore wind facilities are
located or to deploy fishing gear in those areas may be able to find suitable alternative fishing locations
and continue to earn revenue, while others may prefer to switch the species they target or the gear they
use, behaviors similar to those of fishermen experiencing reduced access to fisheries due to the
cumulative effect of fishing regulations (Murray et al. 2010) or shifting species composition due to
climate change and warming waters (Papaioannou et al. 2021). However, both scenarios involve adaptive
behavior and some measure of tolerating risk on the part of fishermen, and not all fishermen are willing to
do so. O’Farrell et al (2019) found some fishermen have low vessel mobility, less explorative behavior,
are risk averse, and take shorter trips, while others have high mobility, a greater explorative behavior, are
tolerant of risk, and conduct longer trips. Papaioannou et al. (2021) also found that smaller trawlers had a
higher affinity for their fishing grounds and were less likely to switch fishing grounds than larger trawlers
and, if they do seek alternative fishing locations, it is often within rather than beyond their “traditional”
fishing grounds.
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For those willing to seek alternate fishing grounds, doing so could result in increased operating costs
(e.g., additional fuel to arrive at more distant locations; additional crew compensation due to more days at
sea), lower revenue (e.g., fishing in a less-productive area, fishing for a less-valuable species, or increased
competition for the same resource), or both. However, if, at times, a fishery resource is only available
within the offshore wind lease area, some fishermen, primarily those using mobile gear, may lose the
revenue from that resource for the time that the resource is inaccessible. Those vessel operators switching
species-targeted or gear types used may also lose revenue from targeting a less valuable species and
increased costs from switching gear type. Switching species could also cause fishermen to land their catch
in different ports (Papaioannou et al. 2021), which could increase operational costs depending on where
the port is located. These impacts could remain until decommissioning of each facility is complete,
although the magnitude of the impacts would diminish over time if fishing practices adapt to the presence
of structures. Additionally, as O’Farrell et al. (2019) found, when faced with change or disturbance to a
fishery, some fishermen may choose to leave the fishery.

An accurate assessment of the extent of the effects of planned offshore wind energy projects on
commercial fisheries and for-hire recreational fishing would depend on project-specific information that
is unknown at this time, such as the actual location of offshore activities within offshore wind lease areas
and the arrangement of WTGs. However, it is possible to estimate the amount of commercial fishing
revenue that would be “exposed” as a result of offshore wind energy development. Estimates of revenue
exposure quantify the value of fishing that occurs in the footprint areas of individual offshore wind farms.
Therefore, these estimates represent the fishing revenue that would be foregone if fishing vessel operators
opt to no longer fish in these areas and cannot capture that revenue in a different location. However, there
is not enough resolution in the data to allow estimates to be made on a small enough scale to differentiate
impacts along wind farm export cable corridors. Therefore, estimates have only been made for individual
offshore wind lease areas. Revenue exposure estimates should not be interpreted as measures of actual
economic impact. Exposure is based on historical landings and actual economic impact would depend on
many factors—foremost, the potential for continued fishing to occur within the footprint of the wind
farm, together with the ecological impact on target species residing within the project areas. Economic
impacts also depend on a vessel operator’s ability to adapt to changing where fishing could occur. For
example, if alternative fishing grounds are available nearby and could be fished at no additional cost, the
economic impact would be lower. In addition, it is important to note that there may be cultural and
traditional values to fishermen related to fishing in certain areas that go beyond expected monetary profit.
For example, some fishermen may gain utility from being able to fish in locations that are known to them
and also fished by their peers; the presence of other boats in the area can contribute to the fishermen’s
sense of safety.

Table 3.9-20 shows the annual commercial fishing revenue exposed® to offshore wind energy
development in the Mid-Atlantic and New England regions by FMP fishery from 2021 through 2030.
However, it is only a lower-bound estimate of the maximum exposed revenue, as it is calculated using
average historical revenue overlapping the WEAs and is based on vessel trip reporting data, which do not
fully capture all fishery operations in the WEAs. The amount of revenue at risk increases as proposed
offshore wind energy projects are constructed and come online according to the timeline set forth in Table
F-3 of Appendix F and would continue beyond 2030 during the continued operational phases of the
offshore wind energy projects. The largest impacts in terms of exposed revenue are expected to be in the
Sea Scallop, Mackerel/Squid/Butterfish, and Surfclam/Ocean Quahog FMP fisheries. The total average
annual exposed revenue over the 2021-2030 period represents approximately 1.6 percent of the total
average annual revenue of the FMP fisheries in the Mid-Atlantic and New England regions during the
2007-2018 period (see Table 3.9-1). The maximum exposed revenue—which is projected to occur in year
2030 when construction on the last of the planned activities could begin—represents approximately

20 Revenue exposure is the amount of revenue that could be potentially affected by WEA development.
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3.6 percent of the total regional revenue, although this estimate is based on only 10 years’ worth of data
and projects would be in operation beyond 2030.

With respect to impacts on individual fishing operations, long-term, negligible to minor, adverse impacts
would occur for vessels that derive a small percentage of their total revenue from areas where offshore
wind facilities would be located or are willing to seek and able to find suitable alternative fishing
locations. Long-term, moderate adverse impacts would occur for fishing vessels that derive a large
percentage of their total revenue from areas where offshore wind facilities would be located, if they
choose to avoid these areas once the facilities become operational and either choose not to seek
alternative fishing grounds or are unable to find suitable alternative fishing locations. NMFS (NMFS
2021h) determined, for each federally permitted commercial fishing vessel that fished in New
England/Mid-Atlantic offshore wind lease areas, the percentage of the vessel’s total fishing revenue that
was derived from within each area during the 2008—2019 period. It is estimated that over that period, only
0.9 percent of the vessels that fished in one or more of the offshore wind lease areas generated more than
50 percent of their total fishing revenue for the year from one or more of the areas. According to the data
presented, in each offshore wind lease area there was one or more vessels that earned a substantial (more
than 5 percent) portion of their revenue from fishing in the area. Some vessels derived more than half of
their revenue from fishing in a particular offshore wind lease area. However, 75 percent of the vessels
fishing in any given offshore wind lease area derived less than 0.9 percent of their total revenue from the
area. Given that a majority of fishing vessels derive a small percentage of their total revenue from any one
offshore wind lease area and some but not all of those may choose to seek out other suitable fishing
locations, or switch their targeted species, the overall adverse impact of offshore wind energy
development on fishing access by commercial fishing vessels is expected to be long term and moderate.
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Table 3.9-20 Annual Commercial Fishing Revenue Exposed to Offshore Wind Energy Development in the Mid-Atlantic and New
England Regions Under the No Action Alternative by FMP
_ Total Annual Revenue Exposed ($1,000s)
FMP Fishery
2021 | 2022 2023 2024 2025 2026 2027 2028 2029 2030
Atlantic Herring $0.0| $0.0 $65.3 $97.4| $116.7 $169.1 $210.5 $242.9 $275.3 $275.3
Bluefish $0.0| $0.0 $5.9 $8.5 $12.7 $16.2 $18.2 $19.7 $21.3 $21.3
Golden Tilefish $0.0| $0.0 $4.1 $9.6 $55.8 $76.4 $81.5 $86.4 $91.4 $91.4
Highly Migratory Species $0.0| $0.0 $0.1 $0.3 $0.8 $1.0 $1.2 $1.4 $1.6 $1.6
Mackerel/Squid/Butterfish $0.1| $0.1| $378.5| $621.5| $824.2| $1,190.3| $1,343.6| $14775| $1,611.3| $1,611.3
Monkfish $0.0| $0.0| $435.6| $508.8| $615.9 $780.3 $884.1 $966.6 | $1,049.2 | $1,049.2
Multispecies Large Mesh $0.0| $0.0| 9$182.6| $197.2| $214.9 $264.1 $286.5 $300.8 $315.1 $315.1
Multispecies Small Mesh $0.0| $0.0| $143.5| $185.4| $275.5 $366.4 $394.8 $411.7 $428.5 $428.5
Jonah Crab $0.0| $0.0 $55.6 $93.2 | $283.9 $325.6 $349.9 $370.4 $390.9 $390.9
Sea Scallop $0.0| $0.0| $343.7| $2,587.9| $2,862.5| $7,805.7 | $12,672.9 | $17,513.2 | $22,353.4 | $22,353.4
Skate $0.0| $0.0| $258.9| $298.1| $358.8 $453.9 $505.1 $537.4 $569.6 $569.6
Spiny Dogfish $0.0| $0.0 $21.4 $28.7 $33.5 $39.5 $43.6 $45.7 $47.8 $47.8
gggngaesrs':'ounde” Scup/Black $0.2| $0.2| $294.7| $464.6| $644.3| $935.6| $1,121.5| $1,286.5| $1,451.4| $1,451.4
Surfclam/Ocean Quahog $0.0| $0.0 $11.0 $47.8| $671.2| $1,070.4| $1,469.6| $1,868.8| $2,268.1| $2,268.1
American Lobster $0.0| $0.0| $328.9| $3745| $447.4 $603.8 $703.4 $758.1 $812.8 $812.8
None: Unmanaged? $0.4| $0.4| $7325| $895.7| $1,093.0| $1,693.2| $2,106.8| $2,488.7| $2,870.5| $2,870.5
All revenues of federally $0.7| $0.7 | $3,262.4 | $6,419.0 | $8,486.0 | $15,791.4 | $22,193.3 | $28,375.7 | $34,558.1 | $34,588.1

permitted vessels

Sources: Developed using data from NMFS (2021e), and excludes the Proposed Action.

1 This column represents the total average revenue exposed in 2030 in order to give a value reference for the percentage of revenue exposed in 2030.

2 Includes revenues from all species not assigned to an FMP including American lobster and Jonah crab fisheries.
Notes: Revenue is in nominal dollars using the monthly, not seasonally, adjusted Producer Price Index by Industry for Fresh and Frozen Seafood Processing
provided by the U.S. Bureau of Labor Statistics. The data represent the revenue-intensity raster developed using fishery-dependent landings’ data. To produce the
data set, Vessel Trip Report information was merged with data collected by at-sea fisheries observers, and a cumulative distribution function was estimated to
present the distance between Vessel Trip Report points and observed haul locations. Resolution of the data does allow estimates to be made on a small enough
scale to differentiate impacts along wind farm export cable corridors. Therefore, estimates only pertain to individual offshore wind lease areas. This provided a
spatial footprint of fishing activities by FMPs. The percentages are expected to continue after 2030 until facilities are decommissioned. Slight differences in totals

are due to rounding.

“~" indicates the value is zero; “$0” indicates the value is positive but less than $100.
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Cable emplacement and maintenance: Displacement of fishing vessels and disruption of fishing
activities would occur in over 32,346 acres (130.9 km?) (see Table F2-2 in Appendix F), though this
disruption would not occur all at the same time. Installation of offshore cables for each offshore wind
energy facility would require temporary rerouting of all vessels, including commercial and for-hire
recreational fishing vessels, away from areas of active construction.

Construction activities related to offshore wind energy development that disturb the seabed, together with
activities that reduce water quality, increase underwater noise, or introduce artificial lighting, could result
in a behavioral response from some target species. In turn, these responses could decrease catchability for
a fishery, due to factors such as fish not biting at hooks or changes in swim height. For any given offshore
wind energy project, the impacts of behavioral responses on target species catch in commercial and for-
hire recreational fisheries are expected to be confined to a small area, and to end shortly after construction
activities end. Benthic species such as sea scallops and ocean quahogs would also be expected to
repopulate cable areas once the offshore cables are installed and buried. Cable inspection and repair
activities would result in types of impacts similar to those resulting from construction activities, such as
temporary displacement or other behavioral responses of target species. The impacts are expected to be
minor and temporary in nature, only occurring during cable placement or maintenance activities. Impacts
related to gear entanglement from interactions with cables is discussed above under Presence of
structures. Details regarding potential lighting and noise impacts on finfish and invertebrates are
described in Section 3.13.

Climate change: Impacts on commercial fisheries and for-hire recreational fishing are expected to result
from climate change events such as increased magnitude or frequency of storms, shoreline changes, ocean
acidification, and water temperature changes. Risks to fisheries associated with these events include the
ability to safely conduct fishing operations (e.g., due to storms) and habitat or distribution shifts in
targeted species, disease incidence, and risk of invasive species. If these risk factors result in a decrease in
catch or increase in fishing costs (e.g., transiting time), the profitability of businesses engaged in
commercial fisheries and for-hire recreational fishing would be adversely affected. The catch potential for
the temperate Northeast Atlantic is projected to decrease between now and the 2050s (Barange et al.
2018). Hare et al. (2016) predict that climate change would affect Northeast fishery species differently.
For approximately half of the 82 species assessed, the authors report that overall climate vulnerability is
high to very high; diadromous fish and benthic invertebrate species, including surfclam, ocean quahog,
and scallops, exhibit the greatest vulnerability. In addition, most species included in the assessment have a
high potential for a change in distribution in response to projected changes in climate. Adverse effects of
climate change are expected for approximately half of the species assessed, while Hare et al. (2016)
anticipate that, for approximately 17 percent of the species, including inshore longfin squid (Doryteuthis
pealeii [formerly Loligo pealeii]), butterfish, and Atlantic croaker, fisheries will see some beneficial
impacts. The intensity of the impacts of climate change on commercial fisheries and for-hire recreational
fishing is anticipated to qualify as minor to major for fishing operations that target species adversely
affected by climate change, and the beneficial impacts are anticipated to qualify as minor to major for
fishing operations targeting fishery species that may benefit fishing operations due to climate change
effects.

The economies of communities reliant on marine species that are vulnerable to the effects of climate
change could be adversely affected. If the distribution of important fish stocks changes, it could affect
where commercial and for-hire recreational fisheries are located. Furthermore, coastal communities with
fishing businesses that have infrastructure near the shore could be adversely affected by sea level rise
(Colburn et al. 2016; Rogers at al. 2019). Because offshore wind facilities would produce lower GHG
emissions than fossil fuel-powered generating facilities with similar capacities, the reduction in GHG
emissions per kilowatt of electricity produced from other offshore wind projects, as opposed to equivalent
energy production powered by fossil fuels, would result in long-term, beneficial impacts on fishing
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operations that target species adversely affected by climate change. However, the benefits would be
negligible. Section 3.4, Air Quality, describes the expected contribution of offshore wind development to
climate change.

3.9.3.3. Conclusions

Under the No Action alternative, BOEM would not approve the COP; Project construction and
installation, O&M, and conceptual decommissioning would not occur; and potential impacts on
commercial fisheries and for-hire recreational fishing associated with the Project would not occur.
However, ongoing and planned activities would have continuing temporary to long-term impacts on
commercial fisheries and for-hire recreational fishing, primarily through port use, vessel activity, other
offshore development, climate change, and fisheries management. BOEM anticipates that the impacts of
ongoing and planned non-offshore wind activities, including tidal energy projects, military use, dredge
material disposal, sand borrowing operations, oil and gas, and dredging and port improvements, on
commercial fisheries and for-hire recreational fishing would be long term and moderate to major. The
major impact rating for some fisheries and fishing operations is primarily driven by regulated fishing
effort and climate change. Offshore wind activities other than the Project would likely have long-term,
moderate to major adverse impacts on commercial fisheries and minor to moderate adverse impacts on
for-hire recreational fishing. These impacts would occur due to the increased presence of offshore
structures (cable protection measures and foundations) that could reduce fishing access and increase the
risk of fishing gear damage or loss. The extent of adverse impacts would vary by fishery and fishing
operation due to differences in target species, gear type, and predominant location of fishing activity. The
impacts could also include long-term, beneficial impacts for some for-hire recreational fishing operations
due to the artificial reef effect. With mitigation measures implemented across all offshore wind projects,
including WTG spacing and orientation measures to better accommodate commercial fishing vessels
transiting the offshore wind lease areas and typical commercial fishing path orientations, offshore cable
burial to minimum depths deeper than trawl gear would penetrate, and financial compensation programs
for fishing interests that have lost or entangled gear, the moderate to major impact rating for some
commercial fisheries could decrease to moderate. Under the No Action Alternative, existing
environmental trends and activities would continue, and commercial fisheries and for-hire recreational
fishing would continue to be affected by natural and human-caused IPFs. The No Action Alternative
would result in moderate to major impacts on commercial fisheries and for-hire recreational fishing.

BOEM anticipates that the No Action Alternative combined with all planned activities (including other
offshore wind activities) would result in a major adverse impact because some commercial fisheries and
fishing operations would experience substantial long-term disruptions. This impact rating is primarily
driven by the presence of offshore structures, regulated fishing effort, and climate change. The presence
of structures (gear loss, navigational hazard, and space-use conflicts) would cause moderate impacts on
for-hire recreational fishing. While the majority of offshore structures in the geographic analysis area
would be attributable to the offshore wind industry, given the array of measures available to mitigate
impacts of offshore wind projects on commercial fisheries and for-hire recreational fishing, BOEM
expects that regulated fishing effort and climate change would continue to be the most important factors
controlling the sustainability of commercial and for-hire recreational fisheries in the area.

3.9.4 Relevant Design Parameters & Potential Variances in Impacts for the Action
Alternatives

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE would result in impacts similar to or less than those described in the sections
below. The following proposed PDE parameters (see Appendix E) would influence the magnitude of the
impacts on commercial and for-hire recreational fisheries:
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e The number, size, and location/orientation of WTGs, which are factors that could affect access to
fishing grounds, allisions and vessel collisions, and availability of targeted species;

o Total length and route of inter-array and offshore export cables, including ability to reach target burial
depths, which could affect the ability of fishing vessels to operate in or transit the area and cause
entanglements and gear loss, as well as changes in benthic habitat type if armoring of cables with
concrete mattresses is required in order to protect cables;

o Total length and location of offshore export cables, which could affect the ability for fishing vessels
to operate in or transit the area and cause entanglements and gear loss;

o Number of simultaneous vessels, number of trips, and size of vessels, which could affect potential
risk for vessel collisions and use of port facilities; and

e Time of year during which construction occurs, which could affect access to fishing areas and
availability of targeted fish in the area, thereby reducing catch and fishing revenue.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of
potential variances in impacts:

o Number, size, location, and amount of scour protection for WTGs, as the level of hazard related to
WTGs is proportional to the number of WTGs installed.

e (Cable routes: The route chosen (including variants within the general route) would determine targeted
fishing areas affected.

e Season of construction: Certain fisheries have peak times during the year. For-hire recreational
fisheries are most active when the weather is more favorable, while commercial fishing is active year-
round, with many species harvested throughout the year. However, construction activities can affect
access to fishing areas and availability of fish in the area, thereby reducing catch and fishing revenue.

Ocean Wind has committed to measures to minimize impacts on commercial fisheries and for-hire
recreational fishing such as developing and implementing a Fisheries Communication and Outreach Plan
(CFHFISH-02), working with commercial and recreational fishing entities to ensure the Project will
minimize potential conflicts (CFHFISH-01), and implementing @rsted’s corporate policy and procedure
to compensate commercial/recreational fishing entities for gear loss as a result of Project activities
(CFHFISH-03) (COP Volume II, Table 1.1-2; Ocean Wind 2022).

Ocean Wind has developed a Fisheries Monitoring Plan that includes six different components to assess
fisheries status in the Project area and a nearby control site throughout the pre-construction, construction,
and post-construction phases. Survey types include trawl surveys, environmental deoxyribonucleic acid
(DNA) surveys, structure-associated fishes surveys, clam surveys, pelagic fish surveys, and acoustic
telemetry monitoring.

3.9.5 Impacts of the Proposed Action on Commercial Fisheries and For-Hire
Recreational Fishing

The sections below summarize the potential impacts of the Proposed Action on commercial fisheries and
for-hire recreational fishing during the various phases of the proposed Project. Routine activities would
include construction and installation, O&M, and conceptual decommissioning of the proposed Project, as
described in Chapter 2, Alternatives.

Anchoring: Anchoring involves both anchoring of a vessel involved in the Project and the attachment of
a structure to the sea bottom by use of an anchor or mooring. Anchoring vessels and other structures used
in construction of the Project would pose a navigational hazard to fishing vessels. All impacts would be
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localized (within a few hundred meters of anchored vessels) and temporary (hours to days in duration).
Although anchoring impacts would primarily occur during Project construction, some impacts could also
occur during O&M and conceptual decommissioning. Therefore, the adverse effects of offshore wind
energy—related anchoring on commercial fisheries and for-hire recreational fishing are expected to be
long term, though periodic in nature, and minor.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the combined anchoring impacts on commercial fisheries and for-hire recreational
fishing from ongoing and planned activities including offshore wind. Anchoring activities would result in
localized, short-term, minor impacts on commercial fisheries and for-hire recreational fishing, including
navigational hazards to fishing vessels, especially if projects are overlapping in the same area as fishing
or transiting fishing vessels.

Noise: Noise impacts associated with offshore construction activities for 98 WTGs, including pile
driving, trenching for cable placement, O&M activities, G&G investigations, and vessels, could cause
indirect impacts on commercial and for-hire recreational fisheries within the Wind Farm Area through
their direct impacts on species targeted by the commercial and for-hire fisheries. See Section 3.13.5 for a
full description of noise impacts on fish and invertebrates. Most noise impacts on species would be short
term and behavioral in nature, with most finfish species avoiding the noise-affected areas, while
invertebrates may exhibit stress and behavioral changes such as discontinuation of feeding activities. For
example, noise has been shown to affect bivalves based on reactions where bivalves close their valves and
burrow deeper when subjected to noise and vibration stimuli (Roberts and Elliott 2017). Prolonged
closure could reduce respiration and growth, prevent expulsion of wastes, and lead to mortality and
population-level impacts. Such biological impacts would have resulting moderate impacts on commercial
fisheries. The greatest impact would be from pile driving and the impulse noise impacts it would create,
as pile driving is the only human-made, non-blasting sound source that has killed or caused hearing loss
in fish in the natural environment (Kirkpatrick et al. 2017). Impulse noise from pile driving may exceed
physiological sound thresholds for some species, resulting in injury or mortality, especially for affected
species in the immediate vicinity (less than 164 feet [50 meters]), although many studies found no
statistically significant change in direct mortality, even at distances of less than 33 feet (10 meters)
(Kirkpatrick et al. 2017). To reduce potential impacts from pile driving, Ocean Wind has committed to
using ramp-up procedures to allow mobile species to leave the area prior to experiencing the full noise
impact of pile driving (GEN-9; COP Volume II, Table 1.1-2; Ocean Wind 2022).

Noise from trenching of inter-array and export cables would occur during construction and would likely
be limited to dispersal of species, including commercially targeted species, from the area. These
disturbances would be temporary and localized and extend only a short distance beyond the emplacement
corridor. While noise associated with operational WTGs may be audible to some finfish and invertebrates,
this would only occur at relatively short distances from the WTG foundations, and there is no information
to suggest that such noise would negatively affect this resource (English et al. 2017). Therefore, impacts
on commercial and for-hire recreational fisheries would be unlikely.

Ocean Wind would conduct G&G surveys to inspect or monitor cable routes during the construction and
O&M phases of the Project, or both. Noise from G&G surveys of the cable route could disturb finfish and
invertebrates in the immediate vicinity of the investigation and could cause temporary behavioral
changes; however, the noise is not anticipated to affect reproduction and recruitment of commercial fish
stocks into the fishery. Noise impacts from surveys could have temporary, localized impacts during the
short-term survey period. Impacts on commercial fisheries and for-hire recreational fishing are anticipated
to be temporary and moderate given the small impact area and temporary nature of the impact.

Throughout the construction and O&M phases, vessel traffic associated with the Project would likely
result in behavior responses from several species, including species targeted by fisheries. However, noise

3.9-39



Ocean Wind 1 Offshore Wind Farm Section 3.9
Draft Environmental Impact Statement Commercial Fisheries and For-Hire Recreational Fishing

from vessels would be considered low intensity and would not be expected to affect species on a fisheries
level; therefore, impacts on commercial and for-hire recreational fisheries would be minor.

For all of the above noise-generating activities, once the activity ceases, most fish and invertebrate
species would be expected to return to or recolonize the affected area. Therefore, impacts from noise-
generating activities on commercial and for-hire recreational fisheries would be temporary and moderate.

Noise impacts during decommissioning of the Project would be similar to those during the construction
and O&M phases, although there would be no pile-driving activities.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the combined noise impacts on commercial fisheries and for-hire recreational
fishing from ongoing and planned activities including offshore wind. Noise impacts would depend on the
timing and overlap of disturbance areas, but would be moderate, with a vast majority of the contribution
coming from pile-driving activities.

Port utilization: Construction of the proposed Project would require a range of both construction and
support vessels, including vessels for transferring crew, transporting heavy cargo, and conducting heavy
lifts, as well as multipurpose vessels and barges. All of these vessels would add traffic to port facilities
and would require berthing. For the proposed Project, 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. Based on information provided by Ocean Wind, construction activities
(including offshore installation of WTGs, substations, array cables, interconnection cable, and export
cable) would require up to 20 to 65 simultaneous construction vessels (COP Volume | Tables 6.1.2-1 to
6.1.2-4; Ocean Wind 2022). In total, the Proposed Action would generate approximately 3,847 vessel
trips during the construction and installation phase (COP Volume I, Section 6.1, Tables 6.1.2-1 through
6.1.2-5; Ocean Wind 2022). The construction vessels to be used for Project construction are described in
Section 6.1.2.4.2 and Tables 6.1.2-1 to 6.1.2-4 in the COP (Ocean Wind 2022). Typical large construction
vessels used in this type of project range from 325 to 350 feet (99 to 107 meters) in length, from 60 to 100
feet (18 to 30 meters) in beam, and draft from 16 to 20 feet (5 to 6 meters) (Denes et al. 2021). While
there is no port expansion included as part of the Project, for the O&M phase, Ocean Wind would operate
out of a new onshore O&M facility in Atlantic City, New Jersey, sited on a retired marine terminal. To
accommodate the Project, the City of Atlantic City intends to secure authorization for marina upgrades—
namely, dredging in the marina and at Absecon Inlet. 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 (COP Volume I, Section 6.1.3.5, Table 6.1.2-11; Ocean Wind
2022).

The ports that would be used by Ocean Wind are also used by commercial fishing vessels and for-hire
recreational fishing vessels. For example, Atlantic City ranks in the top ten for commercial fishing
revenue attributed to catch from the Lease Area in the years 2008-2019. It ranked number one in average
revenue ($137,583) and total revenue ($1,651,000)%}; see Table 3.9-10 in Section 3.9.1. The additional
vessel volume in the ports associated with Project operations could cause vessel traffic congestion,
difficulties with navigating, and an increased risk for collisions, together with reduced access to high-
demand port services (e.g., fueling and provisioning) by existing port users, including commercial and
for-hire recreational fishing vessels. However, Ocean Wind proposes to employ a Fishing Liaison to

21 Revenue in 2019 dollars with total revenue rounded to nearest $1,000.
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communicate Project-related vessel movements with non-Project-related vessels and implement
communication protocols to minimize adverse impacts on other users. In Atlantic City, New Jersey, the
upgrades to the port undertaken to accommodate the Project vessels—namely, dredging at Absecon
Inlet—would also potentially benefit larger commercial and for-hire recreational fishing vessels. As a
result, the adverse impact on commercial fisheries and for-hire recreational fishing would be both
temporary during construction and long term and negligible to minor during O&M. These same impacts
would occur during decommissioning of the Project, although no data are available for the number of
vessels that would be required.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the combined port utilization impacts on commercial fisheries and for-hire
recreational fishing from ongoing and planned activities including offshore wind, which would be
negligible to minor.

Traffic: The installation of offshore components for the Project and the presence of construction vessels
(up to 65 construction vessels operating at any given time) and O&M vessels (up to 10 vessel trips per
day) could temporarily restrict fishing vessel movement and thus transit and harvesting activities within
the Project area and along the cable routing areas. It could also lead to traffic congestion and an increased
risk for collisions. While Ocean Wind has not committed to creating safety zones around construction and
O&M vessels, it would employ a Fishing Liaison to keep the fishing industry aware of Project vessel
movements, construction timeline, and other information to help minimize conflicts and potential vessel
collisions. Regardless of whether safety zones are in effect, fishing vessels would likely steer clear of
construction vessels to avoid potential collisions and damage to their fishing gear. In doing so, fishing
vessels could either forfeit fishing revenue or relocate to other fishing locations and continue to earn
revenue. However, vessels that choose to relocate could incur increased operating costs such as increased
fuel costs due to longer transit times to and from more distant fishing grounds and additional crew
compensation due to more days at sea, among other factors. They could also experience lower revenue
due to fishing potentially less-productive fishing grounds, potentially having to switch to less-valuable
species, and potentially encountering more competition for a given resource.

After construction is complete, WTG foundations and associated scour protection may produce an
artificial reef effect, potentially increasing fish and invertebrate abundance within a facility’s footprint
(see Section 3.13, Finfish, Invertebrates, and Essential Fish Habitat), as well as recreational fishing use.
Some commercial fishermen may avoid the Wind Farm Area if large numbers of recreational fishermen
are drawn to the area by the prospect of higher catches (ten Brink and Dalton 2018). If these congestion
concerns cause commercial fishermen to shift their fishing effort to areas outside of the Wind Farm Area
to areas not routinely fished, conflict with existing users could increase as other areas are encroached
upon. In general, the potential for conflict among commercial fishermen due to fishing displacement may
be higher for fishermen engaged in fisheries that have regulations that constrain where fishermen can fish,
such as the lobster fishery. However, the potential for vessel congestion and gear conflict may also
increase if mobile species targeted by commercial fishermen, such as Atlantic herring, Atlantic mackerel,
squid, tuna, and groundfish, are attracted to offshore wind energy facilities by the artificial reef effect, and
fishermen targeting these species concentrate their fishing effort in the Wind Farm Area as a result.
Overall, the adverse effects of vessel traffic on commercial and for-hire fishing vessels are expected to be
moderate and long term. Similar impacts would also occur during decommissioning of the Project. Once
the Project is fully decommissioned, navigational and fishing hazards (e.g., WTG foundations and inter-
array cables) would be removed, minimizing space-use conflicts and vessel traffic impacts previously
caused by the wind farm.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the combined vessel traffic impacts on commercial fisheries and for-hire

3.9-41



Ocean Wind 1 Offshore Wind Farm Section 3.9
Draft Environmental Impact Statement Commercial Fisheries and For-Hire Recreational Fishing

recreational fishing from ongoing and planned activities including offshore wind. Increased vessel traffic
during the construction timeframe, as well as during O&M activities, would result in moderate impacts.

Presence of structures: The presence of structures can lead to impacts on commercial fisheries and for-
hire recreational fishing through navigation hazards (including transmission cable infrastructure) and
allisions (collisions with stationary objects), entanglement or gear loss/damage, fish aggregation, habitat
conversion, and space-use conflicts, including potential vessel collisions (see Section 3.16, Navigation
and Vessel Traffic).

Under current regulations, USCG is responsible for determining any type of safety or exclusionary zone
around any structure placed in the open ocean. USCG has stated that it does not plan to create
exclusionary zones around offshore wind facilities, with the exception of possibly implementing safety
zones during construction and conceptual decommissioning, to be determined on a project-by-project
basis (BOEM 2018). However, the presence of the Project’s WTGs could result in the area essentially
becoming an exclusion area for fishing if fishing vessel operators are not—or perceive that they are not—
able to safely navigate the area around the WTGs.

Under the Proposed Action, Ocean Wind proposes to install 98 WTGs extending up to 906 feet (276
meters) above MLLW with spacing of 1 nm by 0.8 nm (1.9 by 1.5 kilometers) between WTGs in a
southeast-northwest orientation. The Project design orients the WTG arrays in the southeast-northwest
direction to support the predominant commercial fishing transit routes originating from Atlantic City
(COP Volume I, Executive Summary; Ocean Wind 2022), the port with the highest average number of
annual commercial fishing vessel trips to the Wind Farm Area from 2008 to 2019 (Table 3.9-9), as well as
the highest average annual revenue and total revenue for the same timeframe (Table 3.9-10).

The presence of WTG arrays may restrict fishing vessel maneuverability (including risk of allisions)
within the Wind Farm Area. Fishermen have expressed specific concerns about fishing vessels operating
trawl gear that may not be able to safely deploy and operate in an offshore wind lease area given the size
of the gear, the spacing between the WTGs, and the space required to safely navigate, especially with
other vessels present and during poor weather conditions. Trawl and dredge vessel operators have
commented that spacing less than 1 nm (1.9 kilometers) between WTGs may not be enough to operate
safely due to maneuverability of fishing gear and gear not directly following in line with vessel
orientation. Clam industry representatives (Atlantic Surfclam and Ocean Quahog fisheries) state that their
operations require a minimum distance of 2 nm (3.7 kilometers) between WTGs, in alignment with the
bottom contours, for safe operations (BOEM 2021a; RODA 2021). While there are a number of areas
within the Lease Area designated as Prime Fishing Grounds of New Jersey, Atlantic City Bluefish Lump
in the northeastern region, and Lobster Pots, Hambone, Teardrop, Triple Lumps, and The Ham in the
northwestern region, navigating through the Wind Farm Area would not be as problematic for for-hire
recreational fishing vessels, which tend to be smaller than commercial vessels and do not use large
external fishing gear (other than hook and line) that makes maneuverability difficult. However, trolling
for highly migratory species (e.g., bluefin tuna, swordfish) may involve deploying many feet of lines and
hooks behind the vessel and then following large pelagic fish once they are hooked, which poses
additional navigational and maneuverability challenges around WTGs (BOEM 2021a).

Ocean Wind’s Navigation Safety Risk Assessment (NSRA) (COP Volume 111, Appendix M; Ocean Wind
2022) concluded that it is technically possible to fish and transit through the Wind Farm Area with the
proposed WTG spacing. Based on pertinent literature, the study concluded that the turning radius of a
fishing vessel such as a medium-length (148-foot [80-meter]) hydraulic dredge would be smaller than
0.83 nm (1.5 kilometers) at a typical fishing speed of 4 knots (2 m/s) or less. However, the study does
recognize that, depending on the exact type and length of gear being used, the distances between the
WTGs may limit safe fishing patterns within the Project area. While Ocean Wind’s NSRA shows that it is
technically feasible to navigate and maneuver fishing vessels and mobile gear through the Wind Farm
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Area, BOEM is cognizant that maneuverability within the Wind Farm Area may vary depending on many
factors, including vessel size, fishing gear or method used, and environmental conditions such as wind,
sea state, current, and visibility. In addition, BOEM recognizes that even when it is feasible to fish within
the Wind Farm Area, some fishermen might still not consider it safe to do so. Furthermore, operating
within the Wind Farm Area with other vessels and gear types present may restrict vessel maneuverability.

Because of the height of WTGs above the ocean surface, they would be visually detectable at a
considerable distance during the day and easily detected by vessels equipped with radar regardless of the
time of day. To further ensure navigational safety, all WTGs and OSS would be lit and marked in
accordance with USCG, BOEM, and IALA guidelines, and WTG locations would be charted by NOAA
and could include protocols for sound signals, radar beacons, and AlS, which would be finalized with
consideration for other such private aids to navigation (PATON) in the area (i.e., foghorns) in
coordination with USCG. Some fishing vessels operating in or near the Wind Farm Area may experience
radar clutter and shadowing. Most instances of interference could be mitigated through the proper use of
radar gain controls (DNV-GL 2021). See also Section 3.16, Navigation and Vessel Traffic.

Notwithstanding these safety measures, some fishermen have commented that, because of safety
considerations, they would not enter an offshore wind array during inclement weather, especially during
low-visibility events (Kirkpatrick et al. 2017). During interviews with commercial fishermen, ten Brink
and Dalton (2018) found that fishermen had concerns that low visibility, wind, or crew exhaustion could
lead to vessels hitting WTGs. Moreover, mechanical problems, such as loss of steerage, could result in an
allision with a WTG as the vessel drifts during repair (DNV-GL 2021). Aside from these potential
navigational issues, some commercial fishermen may avoid the Wind Farm Area if large numbers of
recreational fishermen are drawn to the area by the prospect of higher catches. According to ten Brink and
Dalton (2018), the influx of recreational fishermen into the Block Island Wind Farm in Rhode Island
caused some commercial fishermen to cease fishing in the area because of vessel congestion and gear
conflict concerns. In addition, if these concerns cause commercial fishermen to shift their fishing effort to
areas not routinely fished, conflict with existing users could increase as other areas are encroached. In
general, the potential for conflict among commercial fishermen due to fishing displacement may be
higher for fishermen engaged in fisheries that have regulations that constrain where fishermen can fish,
such as the lobster fishery. However, the potential for vessel congestion and gear conflict may also
increase if mobile species targeted by commercial fishermen, such as Atlantic herring, Atlantic mackerel,
squid, tuna, and groundfish, are attracted to the Wind Farm Area, and fishermen targeting these species
concentrate their fishing effort in the Lease Area as a result.

Whether fishermen continue to fish in the Wind Farm Area is also determined by cultural and traditional
values that go beyond expected profit. For example, it is advantageous for fishermen to be able to fish in
locations that are known to them and also fished by their peers. In addition, the presence of other boats in
the area can contribute to the fishermen’s sense of safety. Some fishermen may choose to not fish in the
area due to their perception of risk. Impacts on commercial fisheries may affect the economic health, the
cultural identity, and values, and therefore the wellbeing, of individuals and communities that identify as
“fishing” communities. Impacts on cultural and traditional values are not quantifiable, but are
qualitatively considered when assessing the impacts of the Proposed Action.

Some fishing vessel operators unwilling or unable to travel through or deploy fishing gear in the Wind
Farm Area may be able to find suitable alternative fishing locations and continue to earn revenue,
although it is difficult to predict the ability of fishing operations displaced by the Project to locate
alternative fishing grounds that would allow them to maintain revenue targets while continuing to
minimize costs, and some vessel operators may choose not to seek alternate fishing grounds. If a vessel
operator chooses to seek alternate fishing locations, the available data suggest the presence of alternative
productive fishing grounds in proximity to the Wind Farm Area, especially for the two highest revenue-
producing FMP species within the Wind Farm Area: sea scallop and surfclam/ocean quahog (COP
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Volume 11, Section 2.3.4.1.3 Figures 2.3.4-12.3.4-2; Ocean Wind 2022). The figures in the COP indicate
that the fishing level efforts in large expanses of ocean within 30 nm (55.6 kilometers) of the Lease Area
are comparable to or higher than those within the Lease Area. While comparable fishing grounds may
exist in proximity to the Wind Farm Area, shifting locations could result in increased operating costs
(e.g., additional fuel to arrive at more distant locations; additional crew compensation due to more days at
sea), lower revenue (e.g., fishing in a less-productive area, fishing for a less-valuable species, or increased
competition for the same resource), or both. However, if, at times, a fishery resource is only available
within the Wind Farm Area, some fishermen, primarily those using mobile gear, may lose the revenue
from that resource for the time the resource is inaccessible. Not all fishermen would seek alternative
fishing grounds and, while some may switch the species they target, some may also leave the fishery
altogether (Murray et al. 2010; O’Farrell et al. 2019). Those vessel operators switching species targeted
may also lose revenue from targeting a less valuable species and increased costs from switching gear
type. They may also look to land their catch at a different port (Papaioannou et al. 2021). All of these
impacts could remain until decommissioning of the Project is complete, although the magnitude of the
impacts would diminish over time if fishing practices adapt to the presence of structures.

To evaluate the potential costs associated with reduced fishing revenues that may result from construction
and O&M activities in the Wind Farm Area, BOEM obtained information from NMFS on fisheries
revenue sourced from within the Lease Area. There is not enough resolution in the data to allow estimates
to be made on a small enough scale to differentiate impacts along the wind farm export cable corridors.
From these data, it is possible to estimate the amount of commercial fishing revenue that would be
exposed as a result of the Proposed Action, although the data are only for those vessels issued federal
fishing permits by the NMFS Greater Atlantic Region and therefore do not include all sources of
commercial fishing revenue within the Lease Area. The estimate of revenue exposure quantifies the value
of fishing that occurs in the Lease Area. Therefore, these estimates represent the fishing revenue that
would be foregone if fishing vessel operators opt to no longer fish in these areas and cannot capture that
revenue in a different location. Revenue exposure estimates should not be interpreted as measures of
actual economic impact, as they are based on historic landings. Actual economic impact would depend on
many factors—foremost, the loss of the potential for continued fishing to occur within the Wind Farm
Area, together with the ecological impact on target species residing within the Project area. Economic
impacts of these factors are lessened with a vessel’s ability to adapt to changing where it fishes. For
example, if alternative fishing grounds are available nearby and could be fished at no additional cost, the
economic impact would be lower. There is also the potential to fish the boundary of the Wind Farm Area.
If fish stocks increase within the Wind Farm Area due to reduced fishing efforts, stocks may also increase
in areas immediately adjacent to the Wind Farm Area and, if fished, these adjacent areas may generate
revenue similar to that of the Wind Farm Area.

Based on average annual revenue data from 2007 through 2018, Table 3.9-21 shows the annual revenue at
risk in the Lease Area by FMP fishery. The average amount of commercial fishing revenue that would be
exposed annually for the life of the Project is estimated to be $313,667 across all FMP and non-FMP
fisheries, with any given year potentially above or below this value, and represents about 0.04 percent of
the total average annual revenue of the FMP and non-FMP fisheries in the Mid-Atlantic and New England
regions. The largest impacts in terms of exposed revenue as a percentage of total revenue in the Mid-
Atlantic and New England regions would be in the Surfclam/Ocean Quahog FMP fishery.

As shown in Table 3.9-10, the ports most affected by revenue sourced from within the Lease Area in the
years 2008 through 2019 were Atlantic City, New Jersey, followed distantly by Cape May, New Jersey;
New Bedford, Massachusetts; and Newport News, Virginia.

As described above, the amount of fishing activity that could be affected within the Lease Area is a small
fraction of the amount of fishing activity in the New England and Mid-Atlantic regions as a whole.
However, for fishing vessels that choose to avoid the Wind Farm Area, have historically derived a large
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percentage of their total revenue from the area, and are unable to find suitable alternative fishing
locations, the adverse impacts would be long term and major. While a small number of commercial
fishing vessels fish heavily in the Lease Area, the highest percentage of total annual revenue attributed to
catch within the Lease Area was 31 percent in 2017. However, three quarters of the vessels fishing in the
area derived less than 0.13 percent of their total revenue from the area in 2008 through 2019 (see Section
3.9.1). In short, some vessels depended heavily on the Lease Area, but most vessels derived a small
percentage of their total annual revenue from the area. In both cases, the impacts could be long term if the
respective vessels choose to avoid the Lease Area, but the level of impact for vessels deriving only a
small percentage of their revenue from the area would be substantially less than for vessels that derive a
large portion of their revenue from the Lease Area. Considering the low revenue risk across ports,
together with the small number of vessels and fishing activity that would be affected by the Project, the
impacts on other fishing industry sectors, including seafood processors and distributors and shoreside
support services, would be long term and negligible to moderate, depending on the fishery in question.

As noted above, there are a number of areas within the Lease Area designated as Prime Fishing Grounds
of New Jersey; however, annual exposure of revenue for for-hire recreational fishing specific to the Lease
Avrea is not available. However, BOEM conducted an economic analysis of recreational for-hire boats, as
well as for-hire and private-boat angler trips that might be affected by the overall New Jersey WEA,
which encompasses all of the New Jersey lease areas (Kirkpatrick et al. 2017). Recreational fishing was
considered “exposed” to potential impact if at least part of the trip occurred within 1 nm (1.9 kilometer)
of a WEA during the study period (2007-2012). Only the recreational fisheries in New Jersey and
Maryland indicate trips to the New Jersey WEA, with a negligible amount from Delaware and New York
for which approximately 0 percent of the revenue was exposed (Kirkpatrick et al. 2017). On average,
approximately 8,177 for-hire boat trips and 153,989 for-hire angler trips were made from a home port in
New Jersey annually during this period. Of these annual estimates, approximately 4.6 percent of boat trips
and 3.8 percent of for-hire angler trips were estimated to be exposed to the New Jersey WEA (Kirkpatrick
et al. 2017). Based on the information shown in Table 3.9-14 and Table 3.9-15, the vast majority of for-
hire recreational fishing in the Wind Farm Area originates from New Jersey ports—namely, Atlantic City
and Sea Isle, with other New Jersey ports having fewer than three permits. For Atlantic City and Sea Isle,
the exposed revenue for all New Jersey WEAs was 20.8 percent and 9.8 percent, respectively (Kirkpatrick
etal. 2017). As shown in Table 3.9-13, the average annual for-hire recreational fishing revenue for the
Wind Farm Area from 2008 through 2018 was approximately $20,000; therefore, the exposed revenue as
it relates to the Wind Farm Area would be smaller than the noted percentages.

Table 3.9-21  Annual Average Commercial Fishing Revenue Exposed to the Wind Farm Area by
FMP Fishery Based on Annual Average Revenue 2007-2018

Average Annual
Exposed Revenue as a
. Peak Annual Average Annual Percentage of Total
AP FiEnery Revenue Revenue Revenue from the Mid-
Atlantic and New
England Regions
Atlantic Herring $5,375.11 $702.63 0.00%
Bluefish $144.59 $55.14 0.00%
Golden Tilefish $27.98 $5.34 0.00%
Highly Migratory Species $623.76 $76.68 0.00%
Mackerel/Squid/Butterfish $32,266.86 $8,113.31 0.02%
Monkfish $13,058.3 $4,175.26 0.02%
Multispecies Large Mesh $83.44 $19.21 0.00%
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Average Annual
Exposed Revenue as a
EMP Fisher Peak Annual Average Annual Percentage of Total
y Revenue Revenue Revenue from the Mid-
Atlantic and New
England Regions
Multispecies Small Mesh $322.88 $57.72 0.00%
River Herring $1.08 $0.17 0.00%
Sea Scallop $280,691.91 $121,513.30 0.03%
Skate $1,909.69 $1,071.70 0.01%
Spiny Dogfish $84.09 $24.71 0.00%
Summer Flounder/Scup/Black $47,815.1 $15,659.89 0.04%
Sea Bass
Surfclam/Ocean Quahog $403,428.21 $124,816.63 0.21%
Red Crab? $712.81 $390.00 0.00%
None: Unmanaged? $77,902.34 $37,278.38 0.03%
All FMP and non-FMP Fisheries $775,353.19 $313,667.58 0.04%

Sources: Developed using data from NMFS (2021a).

Notes: Revenue is in nominal dollars and is estimated based on the annual average revenue by FMP from 2007
through 2018. Resolution of the data does allow estimates to be made on a small enough scale to differentiate
impacts along wind farm export cable corridors. Therefore, estimates only pertain to the Lease Area itself. Peak
annual revenue and average annual revenue are calculated independently for all rows, including the All FMP and
non-FMP Fisheries row.

1 Red Crab: data only encompass 2016, 2017, and 2018.

2 Includes revenues from all species not assigned to an FMP.

A potential effect of the offshore cables and WTGs is the entanglement and damage or loss of commercial
and recreational fishing gear. Economic impacts on fishing operations associated with gear damage or
loss include the costs of gear repair or replacement, together with the fishing revenue lost while gear is
being repaired or replaced.

The Proposed Action would install approximately 384 miles (618 kilometers) of new submarine cable,
including 190 miles (305.8 kilometers) of inter-array cables, 175 miles (281.6 kilometers) of offshore
export cables, and 19 miles (30.1 kilometers) of OSS interconnector cables. As described in the COP
(COP Volume I, Sections 6.1.1.5 and 6.1.1.6; Ocean Wind 2022) and summarized in Appendix E, Ocean
Wind proposes to bury all cables to a target depth of 4 to 6 feet (1.2 to 1.8 meters). Four to six feet is well
below the typical depth to which bottom trawls penetrate the ocean floor. In a study of seabed depletion
and recovery from bottom trawl disturbance, Hiddink et al. (2017) found that hydraulic dredges
penetrated the ocean floor the deepest at 6.3 inches (16.1 centimeters). Even with the common practice of
dredge vessels fishing the same or similar tow paths on multiple occasions during the same trip, it is
unlikely that fishing gear would penetrate deep enough to snag or become tangled in the cable. While it is
possible that cables could become uncovered during extreme storm events due to mobile seabed
conditions or other natural processes, burying and maintaining cables to the target depth would minimize
the risk of exposure and potential damage to fishing gear.

In areas where seabed conditions might not allow for cable burial, other methods of cable protection
would be employed, such as rock placement, concrete mattress placement, frond mattress placement, rock
bags, or seabed spacers. It is anticipated that up to 10 percent of the offshore cable may require additional
cable protection where burial depth may be less than 4 feet (1.3 meters). In addition to cable armoring, the
Project would install approximately 84 acres (0.34 km?) of scour protection for the 101 installed
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foundations (WTGs and OSS). The scour protection would extend out 72 yards (65.8 meters) from the
foundations and have a layered thickness of 8.2 feet (2.5 meters) and, similar to cable armoring, would
pose a risk to entanglement and gear loss for commercial fishers, as well as gear loss for for-hire
recreational fishers because trolling, bait fishing, and shark fishing could be more challenging, as the fish
could use foundations and the scour protection to break free.

Cable, WTG, and OSS locations would be indicated on nautical charts, helping to reduce the potential for
fishing gear interactions. Additionally, while Ocean Wind does not currently plan to establish formal
exclusion/safety zones around construction vessels during the laying of cables, USCG may implement
safety zones, as described in Ocean Wind’s Fisheries and Communication and Outreach Plan (COP
Volume Il1, Appendix O; Ocean Wind 2022). However, Ocean Wind employs a Fisheries Liaison to
coordinate outreach to the fishing industry and disseminate information regarding Project activities such
as Project vessel movements and construction schedule to minimize potential adverse interactions
between commercial and for-hire recreational fisheries and Project operations. Additionally, Ocean Wind
has developed a financial compensation policy to be used when interactions between the fishing industries
and Project activities or infrastructure cause gear loss or damage as described in Ocean Wind’s Fisheries
and Communication and Outreach Plan (COP Volume 11, Appendix O; Ocean Wind 2022). The use of
this policy for qualifying gear interactions that may occur during construction, as well as during O&M
activities, is considered part of the Proposed Action and would help reduce moderate adverse impacts for
commercial fisheries to minor impacts.

Impacts due to entanglement and gear damage/loss would persist for the duration of Project operations.
During decommissioning of the Project, all foundations for WTGs and OSS would be removed to 15 feet
below the mudline, and while Ocean Wind proposes to leave any scour protection placed around the base
of the monopiles in place (COP Volume I, Section 6.3; Ocean Wind 2022), BOEM would most likely
require that the scour protection be removed in accordance with 30 CFR 585.902(a), eliminating the
opportunities for entanglement and gear damage/loss. However, if left in place, the scour protection
would continue to pose an indefinite threat for entanglement and gear damage/loss. Offshore cables may
be either left in place or removed depending on the regulatory requirements at the time of
decommissioning, although it is assumed that all inter-array cables would be removed. Any scour
protection or materials (e.g., concrete mattresses) that were used to protect exposed cables permitted to be
left in-situ would continue to affect bottom trawl fisheries as well as for-hire recreational fishing due to
possible entanglement and gear loss.

In addition to posing hazards to fishing gear, the presence of the WTG foundations and associated scour
protection, as well as cable protection, would convert existing sand or sand with mobile gravel habitat to
hard bottom, which, in turn, would reduce the habitat for target species that prefer soft-bottom habitat
(e.g., surfclams, sea scallops, squid, summer flounder) and increase the habitat for target species that
prefer hard-bottom habitat (e.g., lobster, striped bass, black sea bass, Atlantic cod). Where WTG
foundations, scour, and cable protection produce an artificial reef effect and attract finfish and
invertebrates, the aggregation of species could increase the catchability of target species (Kirkpatrick et
al. 2017). Although species that rely on soft-bottom habitat would experience a reduction in favorable
conditions, the impacts from structures are not expected to result in population-level impacts (see Section
3.13, Finfish, Invertebrates, and Essential Fish Habitat) and changes to species biomass are not expected
to be significant enough to affect total quotas.

The habitat changes would likely benefit for-hire recreational fishing due to increased fishing
opportunities around the infrastructure, which is what ten Brink and Dalton (2018) found occurred at the
Block Island Wind Farm in Rhode Island. Impacts from habitat conversion would last throughout the life
span of the Project and, in areas where scour and cable protection are left in place after decommissioning,
would last indefinitely, although the scale of impact will not be known until decommissioning and the
actual acreage of scour and cable protection to be left in place is known.
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The change in habitat from soft bottom to hard bottom could slow the movements of migratory fish
species through habitat occupation. However, water temperature is expected to be a bigger driver of
habitat occupation and species movement than structure (Fabrizio et al. 2014; Moser and Shepherd 2009;
Secor et al. 2018).

The Proposed Action is expected to add up to 101 foundations and 178 acres (0.7 km?) of scour/cable
protection. Foundations and scour/cable protection would remain for the life of the Project. This could
tend to slow migration. However, water temperature is expected to be a bigger driver of habitat
occupation and species movement (Fabrizio et al. 2014; Moser and Shepherd 2009; Secor et al. 2018).
Migratory animals would likely be able to proceed from structures unimpeded. Therefore, this impact is
anticipated to be negligible and would only last for the duration of the Project, as the foundations and
scour/cable protection would be removed during decommissioning.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the combined presence of structure impacts on commercial fisheries and for-hire
recreational fishing from ongoing and planned activities including offshore wind. The increased number
of structures would increase the risk of highly localized and periodic impacts on commercial fisheries that
could be major, and impacts on for-hire recreational fishing that could be minor for those trolling for
highly migratory species or beneficial due to increased fishing opportunities for other for-hire recreational
fisheries.

Cable emplacement and maintenance: The Proposed Action would install approximately 384 miles
(618 kilometers) of new submarine cable, including 190 miles (305.8 kilometers) of inter-array cables,
175 miles (281.6 kilometers) of offshore export cables, and 19 miles (30.1 kilometers) of OSS
interconnector cables. As described in the COP (COP Volume I, Sections 6.1.1.5 and 6.1.1.6; Ocean
Wind 2022) and summarized in Appendix E, Ocean Wind proposes to bury all cables to a target depth of
4 10 6 feet (1.2 to 1.8 meters). Cable-laying activities, including preparatory boulder and sand wave
clearance activities, would directly disrupt commercial and for-hire recreational fishing activities in areas
of active construction, although disruption in any given area would be temporary. Existing aquaculture
leases would be avoided to the extent practicable; however, the aquaculture lease near the Oyster Creek
marina landfall option may be temporarily affected by cable installation and anchor lines for installation
vessels. Boulder clearance would be performed using a combination of displacement plow, subsea grab,
or, in shallower waters, a backhoe dredger, while sand wave clearance may be undertaken by traditional
dredging methods such as a trailing suction hopper or, alternatively, by a controlled-flow excavator or
sand wave removal plow, with the ultimate method chosen based on the results from the site
investigation, surveys, and cable design (COP Volume I, Sections 6.1.2.1.3 and 6.1.2.1.5; Ocean Wind
2022).

Boulder clearance, sand wave clearance, and cable laying disturbs the seabed and can reduce water
quality through resuspension of sediment, increase underwater noise, or introduce artificial lighting and
can result in a behavioral response from mobile finfish species and injury or death of less-mobile species
or benthic infauna such as scallops, surfclams, and ocean quahogs, as well as alter the seabed profile (see
Section 3.13.5). In turn, these responses could decrease catchability for a fishery, such as by changing the
species composition where seabed profiles are changed or due to disturbances causing fish to not bite at
hooks or changing swim height. The maximum impacts for boulder and sand wave clearance would be
4,552 acres (18.4 km?), assuming a 98-foot (30-meter) wide corridor along 100 percent of the cable route
within both the Wind Farm Area and the export cable routes (COP Volume I, Section 6.1.1.4; Ocean
Wind 2022), even though the actual clearance area is likely to be less than the assumed maximum area.
New cable emplacement and maintenance are estimated to affect up to 169 acres (0.7 km?) of seafloor
within the export cable route. Behavioral responses of target species in commercial and for-hire
recreational fisheries are expected to be confined to a small area at any one time, and to end shortly after
construction activities end. Cable inspection and repair activities would result in types of impacts similar
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to those of construction activities, with temporary disturbance, displacement, injury, or mortality of target
species. However, the areas of impact would be expected to be minor and the duration of impacts to be
temporary.

Fishing activities for all gear types could be disrupted during periods of active cable site preparation,
installation, and maintenance along cable routes in the Wind Farm Area and export cable corridors.
Fishing vessels may not have access to affected areas, which could lead to reduced revenue if alternative
fishing locations are not available or there is increased conflict over other fishing grounds. Ocean Wind
estimates the simultaneous cable lay and burial speed for the offshore export cables would be an average
speed of approximately 3 kilometers per day (125 meters per hour) (COP Volume I; Ocean Wind 2022).
Cable-laying activities would not restrict large areas, and navigational impacts would likely be on the
scale of hours.

In context of reasonably foreseeable environmental trends, the Proposed Action would contribute a
noticeable increment to the combined cable emplacement and maintenance impacts on commercial
fisheries and for-hire recreational fishing from ongoing and planned activities including offshore wind,
which would be localized, short term, and minor due to fishing vessel displacement.

Climate change: The types of impacts from global climate change on commercial fisheries and for-hire
recreational fisheries described for the No Action Alternative would also occur under the Proposed Action
(see Section 3.9.3.2). The Proposed Action could contribute to a long-term net decrease in GHG
emissions due to its use of renewable energy. While this decrease may not be measurable, it would be
expected to help reduce climate change to some degree, although any negligible benefit would only last
until the Project is decommissioned.

3.9.5.1. Conclusions

Project construction and installation, O&M, and conceptual decommissioning could affect port and
fishing access, as well as transit and harvesting activities, fishing gear interactions, and target species
catch. BOEM anticipates that the adverse impacts of the Proposed Action on commercial fisheries and
for-hire recreational fishing would vary by fishery and fishing operation due to differences in target
species abundance in the Project Area, gear type, and predominant location of fishing activity. It is
conceivable that some of the small number of fishing operations that derive a large percentage of their
total revenue from areas where Project facilities would be located would choose to avoid these areas once
the facilities become operational. In the event that these specific fishing operations are unable to find
suitable alternative fishing locations, they could experience long-term, major disruptions. However, it is
estimated that the majority of vessels would only have to adjust somewhat to account for disruptions due
to impacts. In addition, the impacts of the Proposed Action could include long-term, minor beneficial
impacts for some for-hire recreational fishing operations due to the artificial reef effect. Therefore,
BOEM expects that the impacts resulting from the Proposed Action would range from minor to major,
depending on the fishery and fishing operation.

In context of reasonably foreseeable environmental trends in the area, the incremental impacts contributed
by the Proposed Action to the overall impacts on commercial fisheries and for-hire recreational fishing
would be appreciable. BOEM anticipates that the overall impacts on commercial fisheries and for-hire
recreational fishing associated with the Proposed Action when combined with impacts from ongoing and
planned activities including offshore wind would be major because some commercial and for-hire
recreational fisheries and fishing operations would experience substantial disruptions indefinitely, even
with APMs. This impact rating is primarily driven by climate change, regulated fishing effort, and the
presence of offshore structures. The majority of offshore structures in the geographic analysis area would
be attributable to the offshore wind industry. However, given the array of measures available to mitigate
impacts of offshore wind projects on commercial fisheries and for-hire recreational fishing, BOEM
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expects that regulated fishing effort and climate change would continue to be the most important factors
affecting the sustainability of commercial and for-hire recreational fisheries in the area.

3.9.6 Impacts of Alternatives B and D on Commercial Fisheries and For-Hire
Recreational Fishing

The relevant change from the Proposed Action to Alternatives B-1 and B-2 would be the removal of up to
19 WTGs from the two most shoreward (northwest) rows within the Wind Farm Area to reduce visual
impacts. For Alternative D, the relevant change would be the removal up to 15 WTGs to avoid sand ridge
and trough habitat in the northeast corner. Even with removal of these WTGs, implementation of these
alternatives would result in most of the same types of impacts from all of the IPFs on commercial
fisheries and for-hire recreational fisheries from construction and installation, O&M, and conceptual
decommissioning activities as described for the Proposed Action, with some impacts being minimally
decreased. The reduction of WTGs in Alternative D may have additional benefits to recreational fisheries
in that it can preserve natural fish habitat of the area. 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.

Alternatives B-1, B-2, and D would reduce the overall footprint of the Project, providing more area within
the Lease Area for commercial fishing vessels to operate and fish without potential impacts from
structures, slightly reducing the potential for gear entanglement and loss, as well as allisions. There would
likely be fewer construction vessel trips, slightly decreasing congestion and possibly slightly reducing the
risk of vessel collisions. With no structures in the northwestern portion of the Lease Area, it would benefit
for-hire recreational fishing by removing impacts on some of the Prime Fishing Grounds of New Jersey
while also decreasing potential vessel conflicts for the commercial fishery vessels that transit or choose to
fish the area. The biological benefits of preserving natural fish habitat may have beneficial impacts on the
fish communities and recreational fishing. Additional potential benefits of Alternative D preserving sand
ridge and trough habitat would be in the troughs providing migratory pathways for many diadromous fish
species. The sand ridges and troughs also influence water and sediment dynamics and provide a complex
habitat for multiple life stages of varying species. However, given the small size of the added structure-
free area, any additional revenue realized by the commercial fishery would likely be minimal and
dependent on the targeted species that may be in that particular area and whether commercial fishermen
are willing to fish that part of the Lease Area. According to VMS and vessel trip reporting data from the
Mid-Atlantic Data Portal (MARCO n.d.), fisheries benefiting the most from removal of the WTGs under
Alternatives B and D would be the Surfclam/Quahog and Scallop FMP fisheries and dredge and
pots/traps gear types.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by these
action alternatives to the overall impacts on commercial fisheries and for-hire recreational fishing would
be similar to or slightly less than those described under the Proposed Action.

3.9.6.1. Conclusions

The anticipated minor to major impacts associated with Alternatives B-1, B-2, and D would not be
substantially different than those of the Proposed Action. While these action alternatives could slightly
change the impacts on commercial fisheries and for-hire recreational fishing, ultimately the same or
highly similar construction, operation, and decommissioning impacts would still occur. Any additional
revenue realized by commercial fisheries would be minimal, and for-hire recreational fishing may see a
slight decrease due to fewer structures providing reef habitat for targeted species. When considering all of
the IPFs, the impact on commercial fisheries and for-hire recreational fishing would still be minor to
major.
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In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternatives B-1, B-2, and D to the overall impacts on commercial fisheries and for-hire recreational
fishing would be noticeable. Incremental impacts on commercial fisheries and for-hire recreational
fishing would be slightly less, due to fewer WTGs or shorter inter-array cables, but not substantially
different from those of the Proposed Action. BOEM anticipates that the overall impacts on commercial
fisheries and for-hire recreational fishing associated with Alternatives B-1, B-2, and D when combined
with the impacts from ongoing and planned activities including offshore wind would be major, the same
level as under the Proposed Action, because some commercial and for-hire recreational fisheries and
fishing operations would experience substantial disruptions indefinitely even with APMs.

3.9.7 Impacts of Alternative C on Commercial Fisheries and For-Hire Recreational
Fishing

Alternative C was developed to create an 0.81-nm to 1.08-nm buffer between WTGS in the Lease Area
(OCS-A 0498) and WTGs in the Atlantic Shores South Lease Area (OCS-A 0499). Under Alternative C-
1, up to eight WTGs (the entirety of the northeastern-most row of WTGs) would be removed and possibly
relocated to the northwestern boundary of the Lease Area. Under Alternative C-2, the array of WTGs
would be compressed such that inter-row spacing would be reduced to no less than 0.92 nm (1.9 to 1.7
kilometers). This would create the buffer without reducing the number of WTGs within the array. Prior to
construction, additional geotechnical or engineering surveys (which may be necessary to determine the
new WTG placements) may result in a small, temporary increase in vessel use and bottom disturbance
that would not occur under the Proposed Action. BOEM anticipates that this disturbance would be brief
and localized, particularly compared to other proposed Project activities, and have negligible to minor
impacts. For these alternatives, no changes would be made to the export cable routes; therefore, there
would be no changes to impact evaluations outside the Wind Farm Area compared to the Proposed
Action. Most other impacts would be similar to those of the Proposed Action as well, except as noted
below.

The removal of WTGs from the boundary with the Atlantic Shores South Lease Area, either through
relocation under Alternative C-1 or through compression of the WTG spacing under Alternative C-2,
would provide an 0.81-nm- to 1.08-nm-wide buffer, or wider depending on how the alignment is set for
the Atlantic Shores South Lease Area, that would be free of structures, making it easier and safer for
fishing vessels to transit beyond the Lease Area. Depending on a vessel’s ultimate destination, it may
make the trip slightly shorter, reducing overall costs, although any reduction would likely be minor.
While the decreased spacing of the WTGs under Alternative C-2 would likely preclude more commercial
fishing vessels from being willing to fish the area due to safety concerns related to navigation and gear
loss, the impact for potential exposed revenue would not differ from that of the Proposed Action, as it
would be within the maximum parameters defined in the PDE. For Alternatives C-1 and C-2, the overall
level of impact and the level of each IPF are anticipated to be the same as under Proposed Action, except
for vessel traffic and presence of structures because the 0.81-nm- to 1.08-nm-wide buffer would provide
slightly more safety for vessels transiting the area. According to VMS and vessel trip reporting data from
the Mid-Atlantic Data Portal (MARCO n.d.), fisheries benefiting the most from removal of the WTGs
under Alternative C would be the Surfclam/Quahog and Scallop FMP fisheries. Specifically, those vessels
transiting to the Mid-Atlantic Access Scallop Rotational Area from New Jersey ports would not have to
circumnavigate the Lease Area (Wilson pers. comm.). The corridor would also benefit those vessels
transiting from New Jersey ports to the outer shelf to target squid (Wilson pers. comm.). In context of
reasonably foreseeable environmental trends, the incremental impacts contributed by these alternatives on
ongoing and planned activities including offshore wind would be similar to those under the Proposed
Action.
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3.9.7.1. Conclusions

The anticipated minor to major impacts associated with Alternatives C-1 and C-2 would not be
substantially different from those of the Proposed Action. While these action alternatives could slightly
change the impacts on commercial fisheries and for-hire recreational fishing, ultimately the same or
highly similar construction, O&M, and decommissioning impacts would still occur. The only difference
would be a slight increase in safety for vessels using the new structure-free corridor (up to 2.2 nm [4
kilometers]) to transit the area. While Alternative C-2 would likely preclude additional commercial
fisheries vessels from fishing within the Wind Farm Area, it is within the maximum parameters defined in
the PDE, and therefore the exposed revenue that could be lost would not differ from that under the
Proposed Action. When considering all of the IPFs, the impact on commercial fisheries and for-hire
recreational fishing would still be minor to major.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternatives C-1 and C-2 to the overall impacts on commercial fisheries and for-hire recreational fisheries
would be noticeable. BOEM anticipates that overall impacts on commercial fisheries and for-hire
recreational fishing associated with Alternatives C-1 and C-2 when combined with the impacts from
ongoing and planned activities including offshore wind would be major, the same level as under the
Proposed Action, because some commercial and for-hire recreational fisheries and fishing operations
would experience substantial disruptions indefinitely even with APMs.

3.9.8 Impacts of Alternative E on Commercial Fisheries and For-Hire Recreational
Fisheries

Alternative E would still make landfall on Island Beach State Park; however, the alternative route would
continue north before entering Barnegat Bay at a location such that SAV impacts along the eastern shore
of the bay could be minimized. Alternative E would then continue west through a historically used
remnant channel and then south within Barnegat Bay to connect with the route associated with the
Proposed Action. Alternative E would continue to affect SAV at each of the three proposed landing sites
on the western shore of Barnegat Bay.

Alternative E would lead to the same types of impacts on commercial fisheries and for-hire recreational
fishing from construction and installation, O&M, and conceptual decommissioning activities as described
for the Proposed Action, although there may be slightly greater, but temporary, construction impacts
related to avoidance of the area for nearshore fisheries and transiting vessels due to the extended length of
the export cable. Based on the Mid-Atlantic Ocean Data Portal, scallop fishing could be affected as well
as some for-hire recreational fishing, although the relatively minor additional length of the route and the
data resolution do not allow estimates to be made on a small enough scale to differentiate impacts among
this alternative and the other alternatives. Based on survey data collected by Ocean Wind, the acreage of
SAV affected by cable emplacement and maintenance would be reduced by an estimated 14.7 acres
(Ocean Wind 2021), which would slightly benefit the fisheries. SAV provides nursery habitat for targeted
fishery species, thus possibly enhancing potential recruitment to the fishery, although any enhancement
would likely be negligible.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative E to the overall impacts on commercial and for-hire recreational fishing would be noticeable
and slightly less than those under the Proposed Action due to avoidance of SAV, which serves as a
nursery habitat for species targeted by commercial and for-hire recreational fisheries.
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3.9.8.1. Conclusions

The anticipated minor to major impacts associated with Alternative E would not be substantially
different than those of the Proposed Action. While Alternative E could slightly change the impacts on
commercial fisheries and for-hire recreational fishing, ultimately the same or highly similar construction,
O&M, and decommissioning impacts would still occur. 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. Alternative E would also result in slightly greater construction impacts related to
avoidance of the area for nearshore fisheries due to the extended length of the export cable, but the impact
would be temporary, only lasting as long as the construction time frame. When considering all of the
IPFs, the impact on commercial fisheries and for-hire recreational fishing would still be minor to major.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative E to the overall impacts on commercial fisheries and for-hire recreational fishing would be
noticeable. BOEM anticipates that overall impacts on commercial fisheries and for-hire recreational
fishing associated with Alternative E when combined with the impacts from ongoing and planned
activities including offshore wind would be major because impacts would be slightly less, due to
reducing the impact on SAV, but not substantially different from those of the Proposed Action.

3.99 Proposed Mitigation Measures

Appendix H details mitigation measures proposed for the Project. BOEM has proposed guidance to
lessees for mitigating impacts on commercial and recreational fisheries (see https://www.boem.gov/
renewable-energy/request-information-reducing-or-avoiding-impacts-offshore-wind-energy-fisheries).
BOEM will consider requiring mitigation measures in addition to those proposed in the COP. These
measures may change as a result of comments on the guidance document or in response to comments on
this Draft EIS. These measures include:

Compensation for Gear Loss and Damage: The lessee shall implement a gear loss and damage
compensation program consistent with BOEM’s draft guidance for Mitigating Impacts to Commercial
and Recreational Fisheries on the Outer Continental Shelf Pursuant to 30 CFR 585 or as modified in
response to public comment. BOEM recognizes that Ocean Wind has an applicable gear loss and damage
claims process resulting from survey activities. This measure, if adopted, would be applicable to the IPF
presence of structures during both construction and operations. If adopted, this measure would reduce
negative impacts resulting from loss of gear associated with uncharted obstructions resulting from the
Proposed Action.

Compensation for Lost Fishing Income: Ocean Wind would implement a compensation program for
lost income for commercial and recreational fishermen and other eligible fishing interests for construction
and operations consistent with BOEM’s draft guidance for Mitigating Impacts to Commercial and
Recreational Fisheries on the Outer Continental Shelf Pursuant to 30 CFR 585 or as modified in response
to public comment. This measure, if adopted, would reduce impacts from the IPF presence of structures
by compensating commercial and recreational fishing interests for lost income during construction and a
minimum of 5 years post-construction. Levels of funding required by Ocean Wind to be set aside for
fulfilling verified claims would be commensurate with those in Table 3.9-21. If adopted, this measure
would reduce the minor to major impact level from the presence of structures to minor to moderate. This
is because a compensation scheme will mitigate “indefinite” impacts to a level where the fishing
community would have to adjust somewhat to account for disruptions due to impacts but income losses
would be mitigated.

Mobile Gear—Friendly Cable Protection Measures: Cable protection measures should reflect the pre-
existing conditions at the site. This mitigation measure, if adopted, ensures that seafloor cable protection
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does not introduce new hangs for mobile fishing gear (reducing impacts from the presence of structures
IPF). Therefore, the cable protection measures should be trawl-friendly with tapered/sloped edges. If
cable protection is necessary in “non-trawlable” habitat, such as rocky habitat, then Ocean Wind would
use materials that mirror that benthic environment.

These measures, if adopted, will have the effect of reducing the overall minor to major impact from the
Proposed Action to minor to moderate. This is driven largely by compensatory mitigation that will
mitigate “indefinite” impacts to a level where the fishing community would have to adjust somewhat to
account for disruptions due to impacts but income losses would be mitigated. Other measures will also
alleviate some impacts associated with the Proposed Action. The impact levels for Alternatives B through
E would also reflect an overall reduction in impacts similar to under the Proposed Action. BOEM
anticipates that the overall impacts on commercial fisheries and for-hire recreational fishing associated
with the Proposed Action when combined with impacts from ongoing and planned activities including
offshore wind would be unchanged (major) because some commercial and for-hire recreational fisheries
and fishing operations could experience substantial disruptions indefinitely, even with these Project-
specific mitigation measures.
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3.10. Cultural Resources

This section discusses potential impacts on cultural resources from the proposed Project, alternatives, and
ongoing and planned activities in the cultural resources geographic analysis area. The cultural resources
geographic analysis area, as shown on Figure 3.10-1, is equivalent to the Project’s area of potential effects
(APE), as defined in the implementing regulations for NHPA Section 106 at 36 CFR Part 800 (Protection
of Historic Properties). In 36 CFR 800.16(d), the APE is defined as “the geographic area or areas within
which an undertaking may directly or indirectly cause alteration in the character or use of historic
properties, if any such properties exist.” BOEM (2020) defines the Project APE as the following:

e The depth and breadth of the seabed potentially affected by any bottom-disturbing activities,
constituting the marine archaeological resources portion of the APE;

e The depth and breadth of terrestrial areas potentially affected by any ground-disturbing activities,
constituting the terrestrial archaeological portion of the APE;

e The viewshed from which renewable energy structures, whether located offshore or onshore, would
be visible, constituting the viewshed portion of the APE; and

e Any temporary or permanent construction or staging areas, both onshore and offshore.

The phrase cultural resources refers to archaeological sites, buildings, structures, objects, and districts,
which may include cultural landscapes and traditional cultural properties (TCP). These resources may be
historic properties as defined in 36 CFR 800 and may be listed on national, state, or local historic registers
or be identified as being important to a particular group during consultation. Federal, state, and local
regulations recognize the public’s interest in cultural resources. Many of these regulations, including
NEPA and the NHPA, as well as the New Jersey Register of Historic Places Act and New Jersey Public
Law 2004, Chapter 170, which protects archaeological sites on state, county, and municipal lands, require
a project to consider how it might affect significant cultural resources.

Cultural resources in this section are discussed in terms of three categories: cultural resources landward of
the shoreline (hereafter referred to as onshore), resources seaward of the shoreline (hereafter referred to as
offshore), and the viewshed from which Project elements would be visible (hereafter referred to as
visual).
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3.101 Description of the Affected Environment for Cultural Resources

This section discusses baseline conditions in the geographic analysis area for cultural resources as
described in the COP Volume 111, Appendix F documents and supplemental cultural resources studies
(Ocean Wind 2022; Hartgen Archeological Associates, Inc. 2021). Specifically, this includes terrestrial
and offshore areas potentially affected by the proposed Project’s land- or bottom-disturbing activities,
areas where structures from the Proposed Action would be visible, and the area of intervisibility where
structures from both the Proposed Action and offshore wind projects would be visible simultaneously.

Ocean Wind has conducted onshore and offshore cultural resource investigations to identify known and
previously undiscovered cultural resources within the marine archaeological, terrestrial archaeological,
and viewshed portions of the APE. Table 3.10-1 presents a summary of the pre-Contact period and post-
Contact period cultural context of New Jersey based on the Project’s Marine Archaeological Resources
Assessment (COP Volume 11, Appendix F-1; Ocean Wind 2022). COP Volume Ill, Appendix F
documents and supplemental cultural resources studies, including scope, methods, results, and key
findings, are further described in Appendix N, Finding of Effects.

Table 3.10-1 Summary of New Jersey Prehistoric and Historic Contexts

Period Description
Paleoindian This period was characterized by highly mobile hunter gatherers traversing
(>14,500-11,500 recently deglaciated landscapes. Paleoindian sites are identified by the
BP) presence of Clovis fluted points. This period of development is well represented
in New Jersey.
Archaic Period This period is typically divided into two subperiods: Early Archaic (10,000-8000

(10,000-3000 BP) BP), Middle (8000-6000 BP), and Late (6000-3000 BP). The Early Archaic
period was marked by rapid sea level rise and coastal wetland boundary
changes. By the Middle Archaic period, stone tool manufacture included grinding
and polishing. In the Late Archaic period, both climate and sea level rise began
to stabilize. This greater stability fostered increased sedentism. Material culture
expanded rapidly, as evidenced by a wide array of new hunting and fishing
technologies. Tribal-level societies also emerged during this time.

Woodland Period This period is typically divided into three subperiods: Early (3000-2000 BP)
(3000 BP- Middle (2000-1000 BP), and Late (1,000 BP—European Contact). During the
European Contact) | Early Woodland Period, pottery became prevalent, as did Oriental Fishtail and
Meadowood projectile points. During the Middle Woodland Period, garden
farming became common and pottery became more refined. The variability in
the distribution of cultural material suggests two distinct cultural groups existed
in New Jersey at this time. In the Late Woodland Period, garden farming
became more intensive, and occupied settlements became increasingly
frequent. People began using food storage pits and pottery became larger and
locally distinct. The bow and arrow were introduced.

Contact and In 1524, ltalian explorer Giovanni de Verrazano and his crew were probably the
Colonization first European explorers to set eyes on the New Jersey coast. Others soon
(European Contact— | followed. Trade among European explorers and colonizers and Native American
1775) tribes began in about 1604. The colonization of southern New Jersey began with

the establishment of the New Sweden (1638-1655) and New Netherlands
(1614-1667 and 1673—-1674) colonies. New Netherlands was transferred to
English rule in 1674. New Jersey became the site of numerous regional trades,
including whaling, farming, fishing, hunting, iron ore production, and
shipbuilding.

3.10-3



Ocean Wind 1 Offshore Wind Farm
Draft Environmental Impact Statement

Section 3.10
Cultural Resources

Period

Description

Revolutionary War
(1775-1783)

During the Revolutionary War, the coastline of New Jersey was a pivotal
geographic feature in the naval efforts. Sandy Hook in northern New Jersey was
the site of multiple naval engagements.

Antebellum Period
(1783-1861)

Life along the New Jersey coast returned to normal following the Revolutionary
War. During the War of 1812 (1812-1815), the bays and tributaries of southern
New Jersey became an epicenter for privateering activity, just as they had been
during the Revolutionary War. Absecon Island remained largely undeveloped
until the 1850s, with the birth of Atlantic City.

Civil War
(1861-1865)

New Jersey served as a source of troops, equipment, and resources for the
Union Army during the American Civil War. No battles were fought in the state.

Reconstruction and
Early 20" Century

(1865-1945)

Atlantic City became a major entertainment and commercial hub and
experienced explosive population growth. The city was a major site of
bootlegging activity during Prohibition (1920-1933); however, it was hit hard
during the Great Depression (1929-1939), when the city’s reliance on tourism
dollars flattened as Americans stopped vacationing.

WW Il and Postwar
(1945—Present)

During World War Il, the New Jersey coast was the scene of numerous German
U-Boat attacks. During this time, Absecon Island became a training hub for the
U.S. Army. Despite a reinvigorated national economy following the war, Atlantic
City continued to suffer economically until the casino boom of the late 1970s and
1980s.

Source: Ocean Wind 2022.

BP = before present

Cultural resources review of the onshore landfall locations of the two export cable corridors identified
eight archaeological resources and ten historic structures at these locations. Most of the resources are
along the BL England corridor. The archaeological resources include pre-Contact Period Native
American sites and 17th through 20th century European-American sites. The historic standing structures
date from the 18th through 20th centuries (COP Volume Il1, Appendix F-2; Ocean Wind 2022).

Offshore cultural resources in the region include pre-Contact and post-Contact period Native American
and European-American resources. Offshore archaeological resources include pre-Contact period Native
American landscapes on the OCS, which likely contain Native American archaeological sites inundated
and buried as sea levels rose at the end of the last Ice Age. Marine geophysical remote sensing studies
performed for the Proposed Action identified 16 submerged landform features (hereafter referred to as
ancient submerged landforms) with the potential to contain Native American archaeological resources.
This included 13 within the Lease Area and three within the two export cable corridors. In addition to
having archaeological potential, remnant submerged landscape features are considered by Native
American tribes in the region to be TCP resources representing places where their ancestors lived. In
addition to ancient submerged landforms, 19 potential submerged cultural resources were identified via
marine remote-sensing studies. This included 12 within the Lease Area and seven within the two export
cable corridors. These resources include both known and potential shipwrecks from the Historic period.
Based on known historic and modern maritime activity in the region, the Lease Area and two export cable
corridors have a high probability for containing shipwrecks, downed aircraft, and related debris fields
(COP Volume I11, Appendix F-1; Ocean Wind 2022).

Cultural resources review of the offshore visual area identified seven historic districts and 34 individual
historic properties, and review of the onshore visual area identified three historic properties (COP Volume
111, Appendix F-3; Ocean Wind 2022).
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3.10.2 Environmental Consequences
3.10.2.1. Impact Level Definitions for Cultural Resources
Definitions of impact levels are provided in Table 3.10-2.

Table 3.10-2 Impact Level Definitions for Cultural Resources

lpact [Hpact Definition
Level Type
Negligible | Adverse Impacts would be so small as to be unmeasurable (i.e., finding of “no historic
properties affected” or “no historic properties adversely affected” pursuant to

36 CFR 800).

Beneficial | Impacts that benefit cultural resources would be so small as to be
unmeasurable.

Minor Adverse Cultural resources (historic properties that include archaeological sites,
buildings, structures, objects, and districts that are listed or eligible for listing
in the NRHP) would be affected; however, conditions would be imposed to
ensure consistency with the Secretary’s Standards for the Treatment of
Historic Properties (36 CFR 68) to avoid adverse impacts. (i.e., finding of “no
historic properties adversely affected” pursuant to 36 CFR 800).

Beneficial | Impacts that benefit cultural resources (historic properties that include
archaeological sites, buildings, structures, objects, and districts that are
listed or eligible for listing in the NRHP) would passively preserve historic
properties consistent with the Secretary’s Standards for the Treatment of
Historic Properties or passively create conditions to protect archaeological
sites.

Moderate | Adverse Characteristics of cultural resources would be altered in a way that would
diminish the integrity of the property’s location, design, setting, materials,
workmanship, feeling, or association (i.e., finding of “historic properties
adversely affected” pursuant to 36 CFR 800). Measures to resolve adverse
effects would minimize impacts and the adversely affected property would
remain NRHP eligible. However, compensatory mitigation may still be
required.

Beneficial | Impacts that benefit cultural resources would actively preserve historic
properties (historic properties that include archaeological sites, buildings,
structures, objects, and districts that are listed or eligible for listing in the
NRHP) consistent with the Secretary’s Standards for the Treatment of
Historic Properties.

Major Adverse Characteristics of cultural resources would be affected in a way that would
diminish the integrity of the property’s location, design, setting, materials,
workmanship, feeling, or association (i.e., finding of “historic properties
adversely affected” pursuant to 36 CFR 800). Measures to resolve adverse
effects would mitigate impacts; however, important characteristics would be
altered to the extent that the adversely affected property would no longer be
listed or eligible for listing on the NRHP.

Beneficial | Impacts that benefit cultural resources would rehabilitate, restore, or
reconstruct historic properties consistent with the Secretary’s Standards for
the Treatment of Historic Properties, including cultural landscapes and
traditional cultural properties.

NRHP = National Register of Historic Places
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3.10.3 Impacts of the No Action Alternative on Cultural Resources

When analyzing the impacts of the No Action Alternative on cultural resources, BOEM considered the
impacts of ongoing and planned non-offshore wind activities and other offshore activities

3.10.3.1. Ongoing and Planned Non-offshore Wind Activities

Under the No Action Alternative, cultural resources would continue to be affected by regional
commercial, industrial, and recreational activities. Ongoing activities within the geographic analysis area
that contribute to onshore impacts on cultural resources include ground-disturbing activities and the
introduction of intrusive visual elements. These activities have the potential to disturb or destroy
terrestrial archaeological resources or to damage, destroy, or diminish the integrity that conveys the
historic significance of buildings, structures, objects, and historic districts onshore. The primary sources
of ongoing offshore impacts include dredging, cable emplacement, and activities that disturb the seafloor.
Onshore and offshore construction activities and associated impacts are expected to continue at current
trends, range in severity from minor to major, and have the potential to affect cultural resources.

Sea level rise, ocean acidification, increased storm severity/frequency, and increased sedimentation and
erosion, have the potential to result in long-term, permanent impacts on cultural resources. Sea level rise
will lead to the inundation of terrestrial archaeological sites and historic standing structures. Increased
storm severity and frequency will likely increase the severity and frequency of damage to coastal historic
standing structures. Increased erosion along coastlines could lead to the complete destruction of coastal
archaeological sites and the collapse of historic structures as erosion undermines their foundations. Ocean
acidification could accelerate the rate of decomposition and corrosion of shipwrecks, downed aircraft
(another common submerged archaeological resource type), and other marine archaeological resources on
the seafloor. The incremental contribution of offshore wind development projects on slowing or arresting
impacts related to global warming and climate change would result in beneficial impacts on cultural
resources that range from negligible to minorly beneficial.

Planned non-offshore wind activities that may affect cultural resources include new submarine cables and
pipelines, increasing onshore construction, marine minerals extraction, port expansions, and installation
of new structures on the OCS (see Section F.2 in Appendix F for a description of ongoing and planned
activities). These activities may result in ground disturbance, which has the potential to disturb or destroy
terrestrial archaeological resources; seafloor disturbance, which has the potential to damage or destroy
marine archaeological resources or ancient submerged landforms; construction, which could damage,
destroy, or diminish the integrity of buildings, structures, objects, and historic districts onshore; or
introduction of intrusive visual elements, which could diminish integrity of setting, feeling, or association
for cultural resources. See Table F1-8 for a summary of potential impacts associated with ongoing and
planned non-offshore wind activities by IPF for cultural resources.

3.10.3.2. Offshore Wind Activities (without Proposed Action)

The No Action Alternative assumes the full build-out of all reasonably foreseeable wind projects. BOEM
assumes that each of the reasonably foreseeable offshore wind projects will be subject to NEPA and
NHPA reviews and, as a result, will require the identification of cultural resources within their NEPA
geographic analysis areas and NHPA APEs. The results of these project-specific studies to identify
cultural resources are not yet available. Therefore, the No Action Alternative assumes that the same types
of cultural resources identified within the geographic analysis area of the Proposed Action (i.e., historic
structures, terrestrial archaeological sites, marine archaeological sites, and TCPs) are present within the
geographic scopes of the reasonably foreseeable wind projects, and will be subject to the same IPFs as the
Proposed Action. The following discussion assesses the potential impacts on these types of cultural
resources from proposed wind facility developments, excluding the Proposed Action. BOEM assumes
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that if project-specific cultural resource investigations identify historic properties within a project’s APE
and determines that the project would adversely affect said historic properties, BOEM will require the
project to develop treatment plans to avoid, minimize, or mitigate effects to comply with the NHPA.

BOEM expects other offshore wind activities to affect cultural resources through the following primary
IPFs.

Accidental releases: Accidental release of hazmat and trash or debris, if any, may pose long-term,
infrequent risks to cultural resources. The majority of impacts associated with accidental releases would
be incidental due to cleanup activities that require the removal of contaminated soils. In the planned
activities scenario, there would be a low risk of a leak of fuel, fluids, or hazardous materials from any of
the WTGs offshore New Jersey. The number of accidental releases from the No Action Alternative,
volume of released material, and associated need for cleanup activities would be limited due to the low
probability of occurrence, low volumes of material released in individual incidents, low persistence time,
standard BMPs to prevent releases, and localized nature of such events. As such, the majority of
individual accidental releases from offshore wind development would not be expected to result in
measurable impacts on cultural resources and would be considered negligible impacts.

Although the majority of anticipated accidental releases would be small, resulting in small-scale impacts
on cultural resources, a single, large-scale accidental release such as an oil spill could have significant
impacts. A large-scale release would require extensive cleanup activities to remove contaminated
materials, resulting in damage to or complete removal of coastal and marine cultural resources during the
removal of contaminated terrestrial soil or marine sediment; temporary or permanent impacts on the
setting of coastal historic buildings, structures, objects, and districts, which could include significant
landscapes and TCPs; and damage to or removal of nearshore shipwreck or debris field resources during
contaminated soil/sediment removal. In addition, the accidentally released materials in deep-water
settings could settle on seafloor cultural resources such as shipwreck sites and ancient submerged
landforms. In the case of shipwreck sites, this may accelerate their decomposition or cover them and
make them inaccessible or unrecognizable to researchers, resulting in a significant loss of historic
information. As a result, although considered unlikely, a large-scale accidental release and associated
cleanup could result in permanent, geographically extensive, and large-scale major impacts on cultural
resources.

Anchoring and gear utilization: Anchoring and gear utilization associated with ongoing commercial
and recreational activities and the development of offshore wind projects have the potential to cause
permanent, adverse impacts on marine cultural resources. These activities would increase during the
construction, maintenance, and eventual decommissioning of offshore wind energy facilities.
Construction of offshore wind projects could result in impacts on cultural resources on the seafloor
caused by anchoring in the geographic analysis area. The placement and relocation of anchors and other
seafloor gear such as wire ropes, cables, and anchor chains that affect or sweep the seafloor could
potentially disturb marine cultural resources and ancient submerged landforms on or just below the
seafloor surface. The damage or destruction of submerged archaeological sites or other underwater
cultural resources from these activities would result in the permanent and irreversible loss of scientific or
cultural value and would be considered major impacts.

The scale of impacts on shipwreck and debris field cultural resources would depend on the number of
wreck and debris field sites within the offshore wind lease areas. The potential for impacts would be
mitigated, however, by existing federal and state requirements to identify and avoid marine cultural
resources. Specifically, as part of its compliance with the NHPA, BOEM requires offshore wind
developers to conduct geophysical remote sensing surveys of proposed development areas to identify
cultural resources and implement plans to avoid, minimize, or mitigate impacts on these resources. As a
result, impacts on marine cultural resources from anchoring and gear utilization are considered unlikely
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and would only affect a small number of individual marine cultural resources if they were to occur,
resulting in long-term, localized, adverse impacts. The scale of any impacts on individual resources (the
proportion of the resource damaged or removed) would vary on a case-by-case basis and could range
from minor to major.

Lighting: Development of offshore wind projects would increase the amount of offshore anthropogenic
light from vessels, area lighting during construction and decommissioning of projects (to the degree that
construction occurs at night), and use of aircraft and vessel hazard/warning lighting on WTGs and OSS
during operation. Up to 574 WTGs with a maximum blade tip height of 1,049 feet (320 meters) above
mean sea level (AMSL) would be added within the analysis area for cumulative visual effects on historic
properties.

Construction and decommissioning lighting would be most noticeable if construction activities occur at
night. Up to five planned offshore wind projects (Atlantic Shores South, Atlantic Shores North, Ocean
Wind 2, Garden State, and Skipjack) could contribute to cumulative visual effects on historic properties.
These could be constructed from 2024 through 2030 (with up to four projects simultaneously under
construction in 2026-2027; Table F-3). Some of the offshore wind projects could require nighttime
construction lighting, and all would require nighttime hazard lighting during operations. Construction
lighting from any project would be temporary, lasting only during nighttime construction, and could be
visible from shorelines and elevated locations, although such light sources would be limited to individual
WTG or OSS sites rather than the entirety of the lease areas in the geographic analysis area. Aircraft and
vessel hazard lighting systems would be in use for the entire operational phase of each offshore wind
project, resulting in long-duration impacts. The intensity of these impacts would be relatively low, as the
lighting would consist of small, intermittently flashing lights at a significant distance from the resources.

The impacts of construction and operational lighting would be limited to cultural resources on the coast of
New Jersey for which a dark nighttime sky is a contributing element to historical integrity. This excludes
resources that are closed to stakeholders at night, such as historic buildings, lighthouses, and parks, as
well as resources that generate their own nighttime light, such as historic districts. The intensity of
lighting impacts would be limited by the distance between resources and the nearest lighting sources, as
the majority of the proposed WTGs would be over 15 miles (24.1 kilometers) from the nearest shoreline
(see Section 3.18, Recreation and Tourism). The intensity of lighting impacts would be further reduced
by atmospheric and environmental conditions such as clouds, fog, and waves that could partially or
completely obscure or diffuse sources of light. As a result, nighttime construction and decommissioning
lighting would have temporary, intermittent, and localized adverse impacts on a limited number of
cultural resources. Operational lighting would have longer-term, continuous, and localized adverse
impacts on a limited number of cultural resources.

Lighting impacts would be reduced if ADLS is used to meet FAA aircraft hazard lighting requirements.
ADLS would activate the aviation lighting on WTGs and OSS only when an aircraft is within a
predefined distance of the structures (for a detailed explanation, see Section 3.20, Scenic and Visual
Resources). For the Proposed Action, it is anticipated that the reduced time of FAA hazard lighting
resulting from an implemented ADLS would reduce the duration of the potential impacts of nighttime
aviation lighting to less than 1 percent of the normal operating time that would occur without using
ADLS. The use of ADLS on offshore wind projects other than the Proposed Action would likely result in
similar limits on the frequency of WTG and OSS aviation warning lighting use. This technology, if used,
would reduce the already low-level impacts of lighting on cultural resources. As such, lighting impacts on
cultural resources would be negligible.

Port utilization—expansion: Expected increases in port activity associated with the development of
offshore wind projects would likely require modifications and expansions at ports along the East Coast.
These port modification and expansion projects could affect historic structures and archaeological sites
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within or near port facilities. Future channel deepening by dredging that may be required to accommodate
larger vessels necessary to carry WTG and OSS components and increased vessel traffic associated with
offshore wind projects could affect marine cultural resources in or near ports. Due to state and federal
requirements to identify and assess impacts on cultural resources as part of NEPA and the NHPA and the
requirements to avoid, minimize, or mitigate adverse impacts on cultural resources, these impacts would
be long term, adverse, and isolated to a limited number of cultural resources that cannot be avoided or that
were previously undocumented. As such, impacts from port utilization would range from minor to major.

Presence of structures: The development of other offshore wind projects would introduce new, modern,
and intrusive visual elements to the viewsheds of cultural resources along the coast of New Jersey. Up to
574 WTGs would be added within the analysis area for cumulative visual effects on historic properties,
assuming WTGs with a maximum blade tip height of 1,049 feet (320 meters) AMSL.

Impacts on cultural resources from the presence of structures would be limited to those cultural resources
from which offshore wind projects would be visible, which would typically be limited to historic
buildings, structures, objects, and districts and could include significant landscapes and TCPs relatively
close to shorelines and on elevated landforms near the coast. The magnitude of impacts from the presence
of structures would be greatest for cultural resources for which a maritime view, free of modern visual
elements, is an integral part of their historic integrity and contributes to their eligibility for listing on the
National Register of Historic Places (NRHP). Due to the distance between the reasonably foreseeable
wind development projects and the nearest cultural resources, in most instances exceeding 15 miles (24.1
kilometers), WTGs of individual projects would appear relatively small on the horizon, and the visibility
of individual structures would be further affected by environmental and atmospheric conditions such as
vegetation, clouds, fog, sea spray, haze, and wave action (for a detailed explanation, see Section 3.20).
While these factors would limit the intensity of impacts, the presence of visible WTGs from offshore
wind activities would have long-term, continuous, moderate to major impacts on cultural resources.

Cable emplacement and maintenance: Construction of offshore wind infrastructure would have
permanent, geographically extensive, adverse impacts on cultural resources. Offshore wind projects
would result in seabed disturbance from foundation construction and installation of inter-array and
offshore export cables. The only other offshore wind development project (other than the Proposed
Action) that is expected to lay cable in the geographic analysis area is Atlantic Shores South (Lease Area
OCS-A 0499), which would lay cable that crosses the same offshore export cable corridor as the Proposed
Action. The 2012 BOEM study and the Proposed Action studies (BOEM 2012; COP Volume Il1,
Appendix F; Ocean Wind 2022) suggest that the offshore wind lease areas and offshore export cable
corridors of the offshore wind projects would likely contain a number of archaeological sites and
submerged landform features, which could be affected by offshore construction activities.

As part of compliance with the NHPA, BOEM and state historic preservation officers (SHPO) will
require offshore wind project applicants to conduct geophysical surveys of offshore wind lease areas and
offshore export cable corridors to identify shipwreck and debris field resources and avoid, minimize, or
mitigate these resources when identified. Due to these federal and state requirements, the adverse impacts
of offshore construction on shipwreck and debris field resources would be infrequent and isolated and, in
cases where conditions are imposed to avoid submerged cultural resources, impacts would be minor.
However, if submerged cultural resources cannot be avoided, the magnitude of these impacts would
remain moderate to major, due to the permanent, irreversible nature of the impacts. As such, across
potential circumstances, the magnitude of impacts would range from minor to major.

If present within a project area, the number, extent, and dispersed character of ancient submerged
landform features makes avoidance impossible in many situations, and makes extensive archaeological
investigations of formerly terrestrial archaeological sites within these features logistically challenging and
prohibitively expensive. As a result, offshore construction would result in geographically widespread and
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permanent adverse impacts on portions of these resources. For those ancient submerged landform features
that are contributing elements to an NRHP-eligible TCP but cannot be avoided, mitigations would likely
be considered under the NHPA Section 106 review process, including studies to document the nature of
the paleontological environment during the time these now-submerged landscapes were occupied and
provide Native American tribes with the opportunity to include their history in these studies. However,
the magnitude of these impacts would remain moderate to major, due to the permanent, irreversible
nature.

Land disturbance: The construction of onshore components associated with offshore wind projects, such
as electrical export cables and onshore substations, could result in adverse physical impacts on known and
undiscovered cultural resources. Such ground-disturbing construction activities could disturb or destroy
undiscovered archaeological sites and TCPs, if present. The number of cultural resources affected, scale
and extent of impacts, and severity of impacts would depend on the location of specific project
components relative to recorded and undiscovered cultural resources and the proportion of the resource
affected. State and federal requirements to identify cultural resources, assess project impacts, and develop
treatment plans to avoid, minimize, or mitigate adverse impacts would limit the extent, scale, and
magnitude of impacts on individual cultural resources; as a result, if adverse impacts from this IPF occur,
they would likely be permanent but localized, and range from negligible to major.

3.10.3.3. Conclusions

BOEM expects ongoing and planned activities including offshore wind to have continuing short- and
long-term impacts on cultural resources. The primary source of onshore impacts from ongoing activities
includes ground-disturbing activities and the introduction of intrusive visual elements, while the primary
source of offshore impacts includes dredging, cable emplacement, and activities that disturb the seafloor.
These ongoing activities would have minor to major impacts on individual onshore and offshore cultural
resources. Planned non-offshore wind activities could include the same types of onshore and offshore
actions listed for ongoing activities, and in different locations than ongoing activities. These planned
activities would also have minor to major impacts on individual onshore and offshore cultural resources
depending on the scale and extent of impacts and the unique characteristics of the resource. Examples of
individual resources are ancient submerged landforms, terrestrial archaeological sites, historic standing
structures, and TCPs. Impacts would vary widely because the impacts would be dependent on the unique
characteristics of the individual resources. BOEM expects the combination of ongoing and planned non-
offshore wind activities to result in minor to major impacts on individual cultural resources depending on
the scale and extent of impacts and the unique characteristics of the resources. The construction and
installation and O&M of offshore wind projects would have minor to major effects as well as negligible
to minor beneficial impacts on individual offshore cultural resources. The construction and installation of
onshore components and port expansions, as well as their O&M, would have negligible to major impacts
on individual cultural resources.

Under the No Action Alternative, existing environmental trends and activities would continue, and
cultural resources would continue to be affected by natural and human-caused IPFs. The No Action
Alternative would result in minor to major impacts on cultural resources. Considering state and federal
requirements to avoid, minimize, or mitigate impacts on cultural resources, BOEM anticipates that
impacts on cultural resources associated with the No Action Alternative combined with all planned
activities (including other offshore wind activities) in the geographic analysis area would be moderate.
The primary sources of impacts would be physical disturbance from onshore and offshore construction, as
well as changes in views from cultural resources. The impacts would be geographically limited to marine
and terrestrial archaeological resources within onshore and offshore construction areas and historic
structures and TCPs for which an uninterrupted sea view, free of intrusive visual elements, is a
contributing element to NRHP eligibility with views of offshore and onshore wind components. The
duration of impacts would range from temporary to permanent, while the extent and frequency of impacts
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would be largely dependent on the unique characteristics of individual cultural resources, resulting in a
range of potential impacts from minor to major.

While impacts on cultural resources could range from minor to major, BOEM anticipates that
implementation of existing state and federal cultural resource laws and regulations would reduce the
magnitude of overall impacts on cultural resources due to requirements to avoid, minimize, or mitigate
Project-specific impacts on cultural resources. These state and federal requirements may not be able to
reduce the severity of impacts on some cultural resources due to the unique character of specific
resources, but would reduce the severity of potential impacts in a majority of cases, resulting in overall
moderate impacts on cultural resources.

3.10.4 Relevant Design Parameters & Potential Variances in Impacts for the Action
Alternatives

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE would result in impacts similar to or less than those described in the sections
below. The following proposed PDE parameters (Appendix E) would influence the magnitude of the
impacts on cultural resources:

e Physical impacts on terrestrial cultural resources (e.g., archaeological sites), depending on the
location of onshore ground-disturbing activities;

e Physical impacts on underwater cultural resources (e.g., archaeological sites and ancient submerged
landforms), depending on the location of offshore bottom-disturbing activities, including the locations
where Ocean Wind would embed the WTG and OSS into the seafloor in the Wind Farm Area and the
location of the cable in the offshore export cable corridor; and

e Visual impacts on cultural resources (e.g., historic buildings, structures, objects, and districts, which
could include landscapes and TCPs), depending on the design, height, number, and distance of WTGs
visible from these resources.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of
potential variances in impacts:

e WTG and OSS number, size, and location: If marine cultural resources cannot be avoided, impacts
can be minimized with fewer WTGs and substation footprints, smaller footprints, and the selection of
footprint locations in areas of lower archaeological or ancient submerged landform sensitivity.

e WTG and substation lighting: Arrangement and type of lighting systems could affect the degree of
nighttime visibility of WTGs onshore and decrease visual impacts on cultural resources for which a
dark nighttime sky is a contributing element to historical integrity.

e Size of scour protection around foundations: If marine cultural resources cannot be avoided, a smaller
size of scour protection around foundations can minimize disturbance or destruction of marine
cultural resources.

e Offshore cable (inter-array, substation interconnector) burial location, length, depth of burial, and
burial method: If marine cultural resources cannot be avoided entirely, specific location, length, and
depth of burial could minimize disturbance or destruction of marine cultural resources. Cable burial
method such as jetting tool, vertical injection, pre-trenching, scare plow, trenching (including
leveling, mechanical cutting), plowing, and controlled-flow excavation could have varying degrees of
potential to disturb or destroy marine cultural resources.
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o Landfall for offshore export cable installation method: Selection of trenchless installation over open-
cut installation could have decreased potential for unanticipated disturbance of terrestrial
archaeology.

e Onshore export cable width and burial depth: Reduced width and burial depth to reduce overall
volume of excavation in the export cable construction corridor could decrease potential for
unanticipated disturbance of terrestrial archaeology.

Ocean Wind has committed to measures to minimize impacts on cultural resources, which include
developing and implementing an Unanticipated Discovery Plan for terrestrial and submerged archaeology
(CUL-01); using G&G surveys to identify potential resources (CUL-02); consulting with the SHPO and
affected tribes to support avoidance of known cultural resources to the extent practicable and identifying
additional minimization or mitigation measures as necessary (CUL-03); and designing the Project to
minimize visual impacts on cultural resources to the extent feasible, including adjustment to WTG
locations, ADLS, and markings (CUL-04) (COP Volume Il, Table 1.1-2; Ocean Wind 2022). In addition
to minimization, APMs include mitigation in the form of documentation, planning, or educational
materials, developed in coordination with stakeholders (CUL-05). These measures are further described in
Appendix H, Table H-1.

3.10.5 Impacts of the Proposed Action on Cultural Resources

Under the Proposed Action, Ocean Wind would install 98 WTGs and related facilities, which would have
negligible to minor impacts on most cultural resources but would have moderate impacts on the Riviera
Apartments in Atlantic City; Vassar Square Condominiums, the house at 114 South Harvard Avenue, and
the Charles Fischer House in Ventnor City; Ocean City Music Pier in Ocean City; and submerged
landform features within the Wind Farm Area and the offshore export cable corridor.?

Potential impacts on cultural resources include damage or destruction of terrestrial archaeological sites or
TCPs from onshore ground-disturbing activities and 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. Potential impacts also include demolition of, damage to, or alteration of historic buildings,
structures, objects, or districts, including landscapes and TCPs, resulting in a loss of historic or cultural
value.

Potential visual impacts also include introduction of visual elements out of character with the setting or
feeling of historic properties, if that setting is a contributing element to the resource’s eligibility for listing
on the NRHP. The most impactful IPFs would include light, the presence of structures, and offshore
construction.

Accidental releases: Accidental release of hazardous materials and trash or debris, if any, could affect
cultural resources. The 98 WTG foundations and three OSS foundations for the Proposed Action alone
would include storage for up to 39,690 gallons (150,242 liters) of coolants, 426,671 gallons (1.6 million
liters) of oils and lubricants, and 236,216 gallons (894,175 liters) of diesel fuel. The volume of materials
released is unlikely to require cleanup operations that would permanently affect cultural resources. As a
result, the impacts of accidental releases from the Proposed Action alone on cultural resources would be
short term, localized, and negligible.

22 While the technical study to assess visual effects on historic properties identified Villa Maria by the Sea in Stone
Harbor among the properties affected, that building was demolished in 2021 and is no longer included among the
affected properties analyzed herein (COP Volume I11, Appendix F-3; Ocean Wind 2022). See Appendix M.
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Impacts from other offshore wind projects would be similar to those of the Proposed Action and be
negligible in most cases, except for in rare cases of large-scale accidental releases that represent major
impacts. In context of reasonably foreseeable trends, the Proposed Action would contribute an
undetectable increment to the combined impacts of accidental releases from ongoing and planned
activities including offshore wind, which would be short term, localized, and negligible. The Proposed
Action would account for 18 percent of the WTGs and OSS in the geographic analysis area and there is a
low risk of a leak of fuel, fluids, or hazardous materials from any of the WTGs and OSS, which would
include storage of these substances.

Anchoring and gear utilization: Anchoring and gear utilization could affect cultural resources. Of the
total 19 potential submerged archaeological resources, seven are in the export cable corridors. Of the total
16 ancient submerged landforms, three are in the export cable corridors. The Proposed Action has
committed to avoiding the 19 potential submerged archaeological resources identified in the Lease Area
and two export cable route corridors during construction, maintenance, and decommissioning activities.
However, the Project would encroach on the 50-meter avoidance buffers of two submerged
archaeological resources in the BL England export cable route corridor. The Proposed Action may avoid
impacts on up to seven of the 16 ancient submerged landforms: four in the Lease Area, one in the BL
England export cable route corridor, and two in the Oyster Creek export cable route corridor. However,
impacts from the Proposed Action on nine ancient submerged landforms within the Lease Area cannot be
avoided, as WTGs and associated work zones are proposed for locations within the defined areas of these
resources.

Due to the avoidance commitments, BOEM does not anticipate impacts on the majority of known
shipwrecks, submerged aircraft, or debris fields from development of the Proposed Action. However, it
does anticipate impacts on the two submerged archaeological resources where the Project would encroach
within the avoidance buffer and nine ancient submerged landforms where WTGs are proposed under the
current PDE. As a result, anchoring under the Proposed Action (14 acres [0.06 km?]) would have
negligible impacts on most marine cultural resources, except for potentially major impacts on the two
known submerged archaeological resources and nine of the 16 ancient submerged landforms. More
substantial impacts could occur if the final Project design cannot avoid known resources or if previously
undiscovered resources are discovered during construction.

Construction of the Proposed Action and other offshore wind projects could result in anchoring occurring
within the geographic analysis area that could potentially affect cultural resources. BOEM anticipates that
lead federal agencies and relevant SHPOs would require the applicants for offshore wind projects to
conduct extensive geophysical remote sensing surveys (i.e., similar to those conducted for the Proposed
Action) to identify and avoid marine cultural resources and ancient submerged landform features as part
of NEPA and NHPA Section 106 compliance activities fulfilled through the NEPA substitution process as
described in 36 CFR 800.8(c). BOEM would also continue to require developers to avoid, minimize, or
mitigate impacts on any identified marine archaeological resources and ancient submerged landform
features during construction, operation, and decommissioning. As a result, in context of reasonably
foreseeable trends, the Proposed Action would contribute a noticeable increment to the combined
anchoring and gear utilization impacts from ongoing and planned activities including offshore wind on
shipwreck and debris field resources, as well as ancient submerged landforms. Impacts on cultural
resources would be long term and moderate to major unless these resources could be avoided.

Lighting: As previously discussed, development of the offshore wind industry would increase the amount
of offshore anthropogenic light from vessels, area lighting during construction and decommissioning of
projects (to the degree that construction occurs at night), and use of hazard/warning lighting on WTGs
and OSS during operations. The susceptibility and sensitivity of cultural resources to lighting impacts
from the Proposed Action would vary based on the unique characteristics of individual cultural resources.
Nighttime lighting impacts would be restricted to cultural resources for which a dark nighttime sky is a
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contributing element to their historic integrity, cultural resources stakeholders use at night, and resources
that do not generate a substantial amount of their own light pollution. Of the seven historic districts and
34 individual properties reviewed in the offshore visual APE, none met these conditions.

Construction of the Proposed Action may require nighttime vessel and construction area lighting. The
lighting impacts would be short term, as they would be limited to the construction phase of the Proposed
Action. The intensity of nighttime construction lighting from the Proposed Action would be limited to the
active construction area at any given time. Impacts would be further reduced by the distance between the
nearest construction area (i.e., the closest line of WTGs) and the nearest cultural resources on the New
Jersey coast. The intensity of lighting impacts would be further reduced by atmospheric and
environmental conditions such as clouds, fog, and waves that could partially or completely obscure or
diffuse sources of light. As previously stated, these impacts would be limited to cultural resources for
which a dark nighttime sky is a contributing element to their historic integrity and resources used by
stakeholders at night, limiting the scale of impacts on cultural resources. Given none of the seven historic
districts and 34 individual properties reviewed in the offshore visual APE met these conditions, nighttime
vessel and construction area lighting from the Proposed Action alone would have negligible impacts on
cultural resources.

Construction of other offshore wind projects in the geographic analysis area would contribute similar
lighting impacts from nighttime vessel and construction area lighting as under the Proposed Action.
However, because none of the seven historic districts and 34 individual properties reviewed in the
offshore visual APE meet the conditions required to be affected by this IPF, nighttime construction and
decommissioning lighting associated with the Proposed Action and other ongoing and planned activities
including offshore wind would have negligible impacts on cultural resources in the geographic analysis
area. In context of reasonably foreseeable trends, the Proposed Action would contribute a noticeable
increment to the combined lighting impacts on cultural resources from ongoing and planned nighttime
vessel and construction area lighting.

The Proposed Action would include nighttime and daytime use of operational phase aviation and vessel
hazard avoidance lighting on WTGs and OSS. Ocean Wind has committed to voluntarily implementing
ADLS to reduce operational phase nighttime lighting impacts (GEN-07; COP Volume II, Table 1.1-2;
Ocean Wind 2022). ADLS would only activate the required FAA aviation obstruction lights on WTGs
and OSS when aircraft enter a predefined airspace and turn off when the aircraft were no longer in
proximity to the Wind Farm Area. Based on recent studies (Atlantic Shores 2021), activation of the Ocean
Wind 1 ADLS is anticipated to occur for less than 11 hours per year, as compared to standard continuous
FAA hazard lighting. Given none of the seven historic districts and 34 individual properties reviewed in
the offshore visual APE meet the conditions required to be affected by this IPF, use of operational

lighting on WTGs by the Proposed Action would result negligible impacts on cultural resources.

Permanent aviation and vessel warning lighting would be required on all WTGs and OSS built by
offshore wind projects. Even if offshore wind projects do not commit to using ADLS, operational lighting
from the Proposed Action would account for 17 percent of the visible WTGs and OSS in the geographic
analysis area. In context of reasonably foreseeable trends, the Proposed Action would contribute a
noticeable increment to the combined lighting impacts on cultural resources from ongoing and planned
aviation and vessel warning lighting on WTGs and OSS.

Operational lighting from the Proposed Action combined with ongoing and planned activities including
offshore wind would have negligible impacts on cultural resources because none of the seven historic
districts and 34 individual properties reviewed in the offshore visual APE meet the conditions required to
be affected by this IPF. If ADLS were used by offshore wind developments, nighttime hazard lighting
impacts on cultural resources from ongoing and planned activities including offshore wind and the
Proposed Action would also be negligible.
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Presence of structures: The presence of structures, including foundations and scour protection for WTGs
and OSS, in the Lease Area could affect offshore cultural resources. Of the total 19 potential submerged
archaeological resources, 12 are in the Lease Area. Of the total 16 ancient submerged landforms, 13 are in
the Lease Area. The Proposed Action has committed to avoiding the 12 potential submerged
archaeological resources identified in the Lease Area during construction, maintenance, and
decommissioning activities. The Proposed Action may avoid impacts under this IPF on up to four ancient
submerged landforms within the Lease Area but cannot avoid impacts on the other nine ancient
submerged landforms, as WTGs are proposed for locations within the defined areas of these resources.
Due to the avoidance commitments, BOEM does not anticipate impacts on known shipwrecks, submerged
aircraft, or debris fields within the Lease Area from development of the Proposed Action. However, it
does anticipate impacts on the nine ancient submerged landforms where WTGs are proposed under the
current PDE. As a result, the presence of structures under the Proposed Action would have negligible
impacts on most marine cultural resources, except for potentially major impacts on nine of the 13 ancient
submerged landforms within the Lease Area. More substantial impacts could occur if the final Project
design cannot avoid known resources or if previously undiscovered resources are discovered during
construction. However, the protocols identified in the Unanticipated Discovery Plan (CUL-01) would
apply to minimize impacts (see Appendix H for a summary of CUL-01, and Appendix N, Attachment A
for Unanticipated Discovery Plan documents). In addition, BOEM has committed to working with
applicants, consulting parties, Native American tribes, and the New Jersey SHPO to develop specific
treatment plans to address impacts on ancient submerged landforms that cannot be avoided by other
offshore wind development projects. Development and implementation of project-specific treatment
plans, agreed to by all consulting parties, would likely reduce the magnitude of unmitigated impacts on
ancient submerged landforms; however, the magnitude of these impacts would remain moderate to major
due to the permanent, irreversible nature of the impacts, unless these ancient submerged landforms can be
avoided.

A Historic Resources Visual Effects Assessment for the Proposed Action determined that the construction
of the WTGs would adversely affect five historic properties: the Riviera Apartments in Atlantic City;
Vassar Square Condominiums, the house at 114 South Harvard Avenue, and the Charles Fischer House in
Ventnor City; and Ocean City Music Pier in Ocean City (COP Volume Il1, Appendix F-3; Ocean Wind
2022). The studies determined that an uninterrupted sea view, free of modern visual elements, is a
contributing element to the NRHP eligibility of the five historic properties. Although the operational life
of the Project is 35 years, and the WTGs and OSS would be removed after that period, the presence of
visible WTGs from the Proposed Action alone would have long-term, continuous, widespread, moderate
impacts on these resources. The study determined that the scale, extent, and intensity of these impacts
would be partially mitigated by environmental and atmospheric factors such as clouds, haze, fog, sea
spray, vegetation, and wave height that would partially or fully screen the WTGs from view during
various times throughout the year. In addition, the Proposed Action alone would only affect seaward
(southeast) views from these resources. To further minimize the Proposed Action’s effects, Ocean Wind
has voluntarily committed to designing the Project to minimize visual impacts on cultural resources to the
extent feasible, including adjustment to WTG locations, ADLS, and markings (CUL-04). This includes:

e Use of an ADLS to minimize nighttime effects by only activating the FAA-required warning lights
when an aircraft is in the vicinity of the Wind Farm Area

e Use of non-reflective pure white (RAL Number 9010) or light gray (RAL Number 7035) paint on
offshore infrastructure to minimize daytime visual effects

In addition, Ocean Wind has conducted outreach to the SHPO, affected tribes, and consulting parties to
support identification of mitigation measures as necessary (CUL-04). Based on feedback from that
outreach, Ocean Wind has committed to:
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e Funding of Historic American Buildings Survey (HABS) Level Il documentation and educational
content for the Riviera Apartments website to resolve adverse effects on the Riviera Apartments,
Atlantic City

e Funding of HABS Level Il documentation and educational content for the Vassar Square
Condominiums website to resolve adverse effects on Vassar Square Condominiums, Ventnor City

e Funding of HABS Level Il documentation and a Historic Structure Report or NRHP nomination to
resolve adverse effects on the house at 114 South Harvard Avenue, Ventnor City

e Funding of HABS Level Il documentation and a Historic Structure Report or NRHP nomination to
resolve adverse effects on the Charles Fischer House, Ventnor City

e Funding of HABS Level Il documentation, a Historic Structure Report or NRHP nomination, and
educational content for the Ocean City Music Pier website to resolve adverse effects on Ocean City
Music Pier, Ocean City

BOEM conducted a Cumulative Historic Resources Visual Effects Assessment to evaluate visual impacts
on the Riviera Apartments in Atlantic City; Vassar Square Condominiums, the house at 114 South
Harvard Avenue, and the Charles Fischer House in Ventnor City; and Ocean City Music Pier in Ocean
City (BOEM 2022). The planned activities scenario effects assessment determined the number of WTGs
from the Proposed Action and five offshore wind projects that could be theoretically visible (based on
distance, topography, vegetation, and intervening structures) from each of the five historic properties
affected by the Proposed Action. Other offshore wind projects included in the cumulative WTG count
from historic properties included Atlantic Shores North, Atlantic Shores South, Ocean Wind 2, Garden
State, and Skipjack.

The Cumulative Historic Resources Visual Effects Assessment demonstrated that portions of WTGs
could theoretically be visible from each of the five resources. Vassar Square Condominiums in Ventnor
City would be subject to the largest-scale impacts of the five resources, with portions of up to 629 WTGs
theoretically visible from the resource and with the closest WTG approximately 9.0 miles

(14.5 kilometers) away from the property. The study also demonstrated that the Riviera Apartments in
Atlantic City and Ocean City Music Pier in Ocean City would be subject to similar viewshed impacts.
Portions of up to 617 WTGs could theoretically be visible from Riviera Apartments, with the closest
WTGs approximately 8.9 miles (14.3 kilometers) away from the resource, and portions of up to 612
WTGs could theoretically be visible from Ocean City Music Pier, with the closest WTGs approximately
8.8 miles (14.2 kilometers) away from the resource. For the house at 114 South Harvard Avenue and the
Charles Fischer House in Ventnor City, up to 571 WTGs could theoretically be visible, with the closest
WTG approximately 9 miles (14.5 kilometers) away. The Project WTG locations represent 16 to 17
percent of the total WTGs that are potentially visible from the five historic properties in the planned
activities scenario (see Appendix F). For this reason, the Project WTGs would foreseeably be surrounded
by other offshore wind energy development activities that would constitute 83 to 84 percent of the total
WTGs potentially visible from the five historic properties.

Views from the historic properties to the Project WTGs could be obstructed by a portion of Ocean Wind 2
and Atlantic Shores South, which include WTG locations positioned closer to shore (Ocean Wind 2
between 8.8 and 9.0 miles, and Atlantic Shores South between 10.5 and 11.1 miles). The intensity of
visual impacts on the historic properties could be limited by distance and environmental and atmospheric
factors. As discussed in Section 3.20, the visibility of WTGs would be further reduced by environmental
and atmospheric factors such as cloud cover, haze, sea spray, vegetation, and wave height. While these
factors would limit the intensity of impacts, the presence of visible WTGs from ongoing and planned
activities, including offshore wind and the Proposed Action, would have long-term, continuous, moderate
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to major impacts on the historic properties listed above. The Proposed Action would contribute a
noticeable increment to these impacts.

Cable emplacement and maintenance: The installation of array cables and offshore export cables would
include site preparation activities (e.g., sand wave clearance, boulder removal) and cable installation via
jet plow, mechanical plow, or mechanical trenching, which could affect cultural resources. Of the total 19
potential submerged archaeological resources, seven are in the export cable corridors. Of the total 16
ancient submerged landforms, three are in the export cable corridors. The Proposed Action has committed
to avoiding the 19 potential submerged archaeological resources identified in the Lease Area and two
export cable route corridors during construction, maintenance, and decommissioning activities. However,
the Project would encroach on the 50-meter avoidance buffers of two submerged archaeological resources
in the BL England export cable route corridor. The Proposed Action may avoid impacts on up to seven
ancient submerged landforms: four in the Lease Area, one in the BL England export cable route corridor,
and two in the Oyster Creek export cable route corridor. However, nine ancient submerged landforms
within the Lease Area cannot be avoided by impacts from the Proposed Action, as WTGs and associated
work zones are proposed for locations within the defined areas of these resources.

Due to the avoidance commitments, BOEM does not anticipate impacts on the majority of known
shipwrecks, submerged aircraft, or debris fields from development of the Proposed Action. However, it
does anticipate impacts on the two submerged archaeological resources where the Project would encroach
within the avoidance buffer and nine ancient submerged landforms where WTGs are proposed under the
current PDE. As a result, new cable emplacement and maintenance under the Proposed Action would
have negligible impacts on most marine cultural resources, except for potentially major impacts on the
two known submerged archaeological resources and nine of the 16 ancient submerged landforms. More
substantial impacts could occur if the final Project design cannot avoid known resources or if previously
undiscovered resources are discovered during construction.

Information pertaining to identification of historic properties within the inshore cable route added to the
Project in March 2022 and associated with Oyster Creek landfall locations will not be available until after
the Final EIS. BOEM will use the Memorandum of Agreement to establish commitments for reviewing
the sufficiency of supplemental marine archaeological investigations as phased identification; assess
impacts; and implement measures to avoid, minimize, or mitigate impacts in these areas prior to
construction. See the Memorandum of Agreement as an attachment to Appendix N.

Offshore wind projects would result in construction of WTGs and OSS, inter-array cable systems, and
offshore export cable corridors. The marine G&G studies conducted for the proposed Project, a 2012
BOEM study (BOEM 2012), and the NOAA Automated Wreck and Obstruction Information System and
Electronic Navigational Chart databases suggest that the entire New Jersey lease area covers areas with a
high probability for containing submerged cultural resources (BOEM 2012). As with the Proposed
Action, other offshore wind projects would likely be able to avoid impacts on shipwrecks, downed
aircraft, and debris field cultural resources due to their relatively small, discrete size, but may be unable to
avoid impacts on all ancient submerged landforms. In context of reasonably foreseeable environmental
trends, the Proposed Action would contribute a noticeable increment to the combined cable emplacement
impacts on cultural resources from ongoing and planned activities including offshore wind, which would
be localized, long term, and minor for shipwrecks, downed aircraft, and debris fields; and long term,
widespread, and moderate to major for ancient submerged landforms. BOEM has committed to working
with applicants, consulting parties, Native American tribes, and the New Jersey SHPO to develop specific
treatment plans to address impacts on ancient submerged landforms that cannot be avoided by future
offshore wind development projects. Development and implementation of project-specific treatment
plans, agreed to by all consulting parties, would likely reduce the magnitude of unmitigated impacts on
ancient submerged landforms; however, the magnitude of these impacts would remain moderate to major,
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due to the permanent, irreversible nature of the impacts, unless these ancient submerged landforms can be
avoided.

Land disturbance: Land disturbance associated with onshore export cable installation could affect
cultural resources. Cultural resources review—including records reviews and a shovel test survey
program in areas identified as having moderate to high archaeological sensitivity, and a historic structure
analysis at the onshore landfall locations of the two export cable corridors and associated onshore cable
corridors—identified eight archaeological resources and ten historic structures in the vicinity of the export
cable corridor locations. Most of the resources are along the BL England corridor. Of the eight
archaeological resources identified, only two appear to extend into the BL England and Oyster Creek
landfall sites. Intensive archaeological survey revealed that intact archaeological deposits associated with
these resources do not appear to extend into either export cable corridor. As a result, the disturbed
archaeological deposits within the two export cable corridors do not appear to contribute to the NRHP
eligibility of either of the archaeological resources (COP Volume I11, Appendix F-2; Ocean Wind 2022).
The historic structure review and analysis revealed that no direct effects on historic structures are
anticipated. This review also revealed that while there are three historic structures in the visual impacts
analysis area—two at the BL England area and one at the Oyster Creek area—they would not be
adversely affected by the Project (COP Volume 111, Appendix F; Ocean Wind 2022). Based on this
information, the impacts of the Proposed Action on terrestrial cultural resources are still expected to be
negligible.

Information pertaining to identification of cultural resources within onshore cable routes added to the
Project in March 2022 and associated with Oyster Creek landfall locations will not be available until after
the Final EIS. BOEM will use the Memorandum of Agreement to establish commitments for reviewing
the sufficiency of supplemental terrestrial archaeological investigations as phased identification; assess
impacts; and implement measures to avoid, minimize, or mitigate impacts in these areas prior to
construction. See the Memorandum of Agreement as an attachment to Appendix N.

In the event of changes to the Project design or inadvertent archaeological discoveries during
construction, BOEM could further reduce potential impacts of onshore construction by requiring
compliance with the Unanticipated Discovery Plan (see Appendix N, Attachment A) and fulfillment of
mitigation measures (see Section 3.10.8 and Appendix H, Table H-2, and Appendix N, Attachment A) as
a condition of COP approval.

Construction of onshore components for offshore wind activities could result in impacts on known
cultural resources and undiscovered cultural resources (if present). Ground-disturbing construction
activities could affect undiscovered archaeological sites. BOEM anticipates that federal (i.e., NEPA and
NHPA Section 106 fulfilled through NEPA substitution) and state-level requirements to identify cultural
resources, assess impacts, and implement measures to avoid, minimize, or mitigate impacts would
minimize impacts on cultural resources from the reasonably foreseeable offshore wind developments. In
context of reasonably foreseeable trends, the Proposed Action would contribute an undetectable
increment to the combined impacts on terrestrial cultural resources from ongoing and planned activities
including offshore wind, which would be localized and long term and would range from negligible to
major.

3.10.5.1. Conclusions

The Proposed Action would have a range of negligible to major impacts on cultural resources. Impacts
would be reduced through the NHPA Section 106 consultation process fulfilled through NEPA

substitution as described in 36 CFR 800.8(c) as a result of the commitments made by Ocean Wind and
implementation of mitigation measures to resolve adverse effects on historic properties. Similarly, the
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analysis of impacts is based on a maximum-case scenario; impacts would be reduced by implementation
of a less-impactful construction or infrastructure development scenario within the PDE.

Greater impacts would occur without the pre-construction NHPA requirements to identify historic
properties, assess potential effects, and develop treatment plans to resolve effects through avoidance,
minimization, or mitigation. These NHPA-required, “good-faith” efforts to identify historic properties and
address impacts resulted in or contributed to Ocean Wind making a number of commitments to reduce the
magnitude of impacts on cultural resources including, but not limited to:

e Unanticipated Discovery Plan (CUL-01)
o G&G surveys to identify potential resources (CUL-02)

e Consulting with the SHPO and affected tribes to support avoidance of known cultural resources to the
extent practicable and identifying additional minimization or mitigation measures as necessary (CUL-
03), such as funding documentation or interpretation activities to resolve adverse effects on the
Riviera Apartments in Atlantic City; Vassar Square Condominiums, the house at 114 South Harvard
Avenue, and the Charles Fischer House in Ventnor City; and Ocean City Music Pier in Ocean City

e Designing the Project to minimize visual impacts on cultural resources to the extent feasible,
including adjustment to WTG locations, using ADLS hazard lighting (if approved), and using non-
reflective pure white and light gray paint on offshore structures (CUL-04)

A treatment approach for ancient submerged landforms has already been developed and is outlined in the
Memorandum of Understanding (see attachment to Appendix N). BOEM anticipates that NHPA
requirements to identify historic properties and resolve adverse effects would similarly reduce the
significance of potential impacts on historic properties from offshore wind projects as they complete the
NHPA Section 106 review process fulfilled through NEPA substitution as described in 36 CFR 800.8(c).
However, mitigation of adverse visual effects on historic properties will still be needed under the
Proposed Action. Therefore, the overall impacts on historic properties from the Proposed Action would
likely qualify as moderate because a notable and measurable impact requiring mitigation is anticipated,
but in most cases the resource would likely recover completely when the affecting agent were gone or
remedial or mitigating action were taken.

In context of other reasonably foreseeable environmental trends, the incremental impacts contributed by
the Proposed Action to the overall impacts on cultural resources would be noticeable. BOEM anticipates
that the overall impacts on cultural resources associated with the Proposed Action when combined with
other ongoing and planned activities including offshore wind would be moderate due to the long-term or
permanent and irreversible impacts on the Riviera Apartments in Atlantic City; Vassar Square
Condominiums, the house at 114 South Harvard Avenue, and the Charles Fischer House in Ventnor City;
Ocean City Music Pier in Ocean City; and archaeological resources and ancient submerged landforms if
they cannot be avoided.

3.10.6 Impacts of Alternatives B-1, B-2, C-1, C-2, and D on Cultural Resources

The impacts resulting from individual IPFs associated with Alternatives B-1, B-2, C-1, C-2, and D alone
on terrestrial and marine cultural resources would be similar to those of the Proposed Action. This is
because the nature and physical extent of proposed activities under these alternatives would be
comparable to those of the Proposed Action. Alternatives B-1 and B-2 would exclude WTGs nearest to
the onshore coastal communities where onshore cultural resources are located. However, given the size,
location, and number of retained WTGs, these alternatives would not substantially change the overall
visual impact of the wind farm on onshore cultural resources. Reducing the number of WTGs would also
not change the degree of impact on offshore cultural resources, given Ocean Wind has committed to
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avoiding these features. As such, the degree of impact for Alternative B is not substantially different from
that of the Proposed Action.

Turbine exclusion or turbine relocation under Alternative C-1, turbine layout compression under
Alternative C-2, and turbine exclusion under Alternative D could reduce the number of WTGs visible to
onshore cultural resources. However, given the size, location, and number of retained WTGs, these
alternatives would not substantially change the overall visual impact of the wind farm on cultural
resources onshore. These approaches would also not change the degree of impact on offshore cultural
resources, given Ocean Wind has committed to avoiding these features. As such, the degree of impact is
not substantially different from that of the Proposed Action.

Information pertaining to identification of historic properties within certain portions of the APE related to
Alternatives C-1, C-2, and D would not be available until after the ROD is issued and the COP is
approved, should BOEM select those alternatives. However, the differences among alternatives with
respect to cultural, historic, and archaeological resources are not expected to be significant. If Alternative
C-1, C-2, or D is selected, BOEM will use the Memorandum of Agreement as an agreement document to
establish commitments for phased identification and evaluation of historic properties within the APE in
accordance with BOEM’s existing Guidelines for Providing Archaeological and Historic Property
Information Pursuant to Title 30 Code of Federal Regulations Part 585, ensuring potential historic
properties are identified, effects assessed, and adverse effects resolved prior to construction (see the
Memorandum of Agreement as an attachment to Appendix N). If Alternative C-1, C-2 with any distance
other than the 0.81-nm buffer, or D is selected, previously un-surveyed areas associated with WTG
positions and inter-array cable routing may need to be surveyed for marine archaeology.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternatives B-1, B-2, C-1, C-2, and D to the overall impacts on cultural resources would be similar to
those described under the Proposed Action.

3.10.6.1. Conclusions

Alternatives B-1, B-2, C-1, C-2, and D would have the same range of negligible to major impacts on
cultural resources as the Proposed Action assuming implementation of the mitigation measures outlined
under Section 3.10.8. 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 for these impacts. As with the Proposed Action, the overall impacts on historic properties from
these build alternatives would likely qualify as moderate because a notable and measurable impact
requiring mitigation is anticipated, but in most cases the resource would likely recover completely when
the affecting agent were gone or remedial or mitigating action were taken.

In context of other reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternatives B-1, B-2, C-1, C-2, and D to the overall impacts on cultural resources would be noticeable,
the same as for the Proposed Action. BOEM anticipates that the overall impacts on cultural resources
associated with Alternatives B-1, B-2, C-1, C-2, and D when each combined with the impacts from
ongoing and planned activities including offshore wind would be moderate.

3.10.7 Impacts of Alternative E on Cultural Resources

Under Alternative E, the Oyster Creek export cable route would be modified to avoid impacts on SAV.
The Oyster Creek export cables would reroute through the Swimming Beach #2 parking lots after making
landfall within the adjacent auxiliary parking lot. The cables would cross Shore Road diagonally to the
northwest to an existing maintenance/storage yard, where the cables would then be installed along a
historically dredged remnant channel. Alternative E would be predominantly located in previously
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disturbed areas. A Phase 1B Cultural Resource Survey was conducted within the terrestrial archaeological
portion of the APE for Alternative E and demonstrated that, given the extent of prior disturbance, the
potential for terrestrial archaeology to be present and affected by Alternative E is low. Therefore, BOEM
does not anticipate impacts to be materially different to those described under the Proposed Action.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative E to the overall impacts on cultural resources would be similar to those described under the
Proposed Action.

3.10.7.1. Conclusions

Alternative E would have the same range of negligible to major impacts on cultural resources as the
Proposed Action assuming implementation of the mitigation measures outlined under Section 3.10.8.
BOEM anticipates that, given the extent of prior disturbance, the potential for terrestrial archaeology to be
present and affected by Alternative E is low. Therefore, BOEM does not anticipate impacts to be
materially different to those described under the Proposed Action. As with the Proposed Action, the
overall impacts on historic properties from Alternative E would likely qualify as moderate because a
notable and measurable impact requiring mitigation is anticipated, but in most cases the resource would
likely recover completely when the affecting agent were gone or remedial or mitigating action were taken.

In context of other reasonably foreseeable environmental trends, the incremental impacts contributed by
Alternative E to the overall impacts on cultural resources would be noticeable, the same as under the
Proposed Action. BOEM anticipates that the overall impacts associated with Alternative E when
combined with the impacts from ongoing and planned activities including offshore wind would be
moderate.

3.10.8 Proposed Mitigation Measures

The following mitigation measures have been identified and are detailed in Appendix H, Table H-2 for
additional information.

Avoid or mitigate impacts on identified archaeological resources. Ocean Wind must avoid any
identified archaeological resource or TCP or, if Ocean Wind cannot avoid the resource, it must perform
additional investigations for the purpose of determining eligibility for listing in the NRHP. Of those
resources determined eligible, BOEM would require Phase 111 data recovery investigations for the
purposes of resolving adverse effects per 36 CFR 800.6. If Ocean Wind determines it cannot avoid an
archaeological resource or TCP after the ROD has been issued, additional Section 106 consultation will
be required. Avoidance would result in negligible direct impacts whereas data recovery investigations
would result in minor impacts on terrestrial archaeological resources.

Archaeological monitoring and unanticipated discovery plans. Implementation of monitoring and
unanticipated discovery plans for terrestrial and submerged archaeology, which include training and
orientation for construction staff, designation of a Cultural Resources Compliance Manager, and
unanticipated discovery procedures and contacts, would reduce potential impacts on any previously
undiscovered archaeological resources (if present) encountered during construction. Enforcement of this
measure would be under the jurisdiction of NJDEP. Implementation of an unanticipated discovery plan
would reduce potential impacts on undiscovered archaeological resources to a negligible level by
preventing further physical impacts on the archaeological resources encountered during construction.

Historic Properties Treatment Plans. BOEM, with the assistance of Ocean Wind, will develop and
implement one or multiple Historic Property Treatment Plans in consultation with consulting parties who
have demonstrated interest in specific historic properties and property owners to address impacts on
archaeological resources and ancient submerged landforms if they cannot be avoided. Historic Properties
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Treatment Plans will also provide details and specifications for actions consisting of mitigation measures
to resolve adverse visual effects and cumulative adverse visual effects on the Riviera Apartments,
Atlantic City; Vassar Square Condominiums, Ventnor City; 114 South Harvard Avenue, Ventnor City;
Charles Fischer House, Ventnor City; and Ocean City Music Pier, Ocean City. Development and
implementation of Historic Properties Treatment Plans detailing and specifying processes,
responsibilities, and schedule for completion associated with fulfilling compensatory mitigation actions
appropriate to fully address the nature, scope, size, and magnitude of impacts, including cumulative
impacts caused by the Project, on historic properties would not reduce impacts from the Proposed Action
or change the impact level. Rather, this measure would guide fulfillment of compensatory mitigation
actions.

Funding compensatory mitigation to resolve adverse effects on the Riviera Apartments, Atlantic
City. Funding from Ocean Wind could be applied to compensatory mitigation actions such as HABS
Level Il documentation for the Riviera Apartments and educational content for the Riviera Apartments
website. Implementation of this mitigation measure would not reduce impacts from the Proposed Action
or change the impact level. Rather, this measure would compensate appropriately for the nature, scope,
size, and magnitude of visual impacts, including cumulative visual impacts, caused by the Project.

Funding compensatory mitigation to resolve adverse effects on the Vassar Square Condominiums,
Ventnor City. Funding from Ocean Wind could be applied to compensatory mitigation actions such as
HABS Level Il documentation for the Vassar Square Condominiums and educational content for the
Vassar Square Condominiums website. Implementation of this mitigation measure would not reduce
impacts from the Proposed Action or change the impact level. Rather, this measure would compensate
appropriately for the nature, scope, size, and magnitude of visual impacts, including cumulative visual
impacts, caused by the Project.

Funding compensatory mitigation to resolve adverse effects on 114 South Harvard Avenue,
Ventnor City. Funding from Ocean Wind could be applied to compensatory mitigation actions such as
HABS Level Il documentation and a Historic Structure Report or NRHP nomination for 114 South
Harvard Avenue, Ventnor City. Implementation of this mitigation measure would not reduce impacts
from the Proposed Action or change the impact level. Rather, this measure would compensate
appropriately for the nature, scope, size, and magnitude of visual impacts, including cumulative visual
impacts, caused by the Project.

Funding compensatory mitigation to resolve adverse effects on Charles Fischer House, Ventnor
City. Funding from Ocean Wind could be applied to compensatory mitigation actions such as HABS
Level 1l documentation and a Historic Structure Report or NRHP nomination for Charles Fischer House,
Ventnor City. Implementation of this mitigation measure would not reduce impacts from the Proposed
Action or change the impact level. Rather, this measure would compensate appropriately for the nature,
scope, size, and magnitude of visual impacts, including cumulative visual impacts, caused by the Project.

Funding compensatory mitigation to resolve adverse effects on Ocean City Music Pier, Ocean City.
Funding from Ocean Wind could be applied to compensatory mitigation actions such as HABS Level Il
documentation, a Historic Structure Report or NRHP nomination for Ocean City Music Pier, and
educational content for the Ocean City Music Pier website. Implementation of this mitigation measure
would not reduce impacts from the Proposed Action or change the impact level. Rather, this measure
would compensate appropriately for the nature, scope, size, and magnitude of visual impacts, including
cumulative visual impacts, caused by the Project.

The final mitigation of adverse effects will be determined through BOEM’s NHPA Section 106
consultation process fulfilled through NEPA substitution as described in 36 CFR 800.8(c); will culminate
in a Memorandum of Agreement detailing avoidance, minimization, and mitigation measures to resolve
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adverse effects on historic properties (see the Memorandum of Agreement as an attachment to Appendix
N); and will be included as conditions of COP approval. BOEM will continue to consult in good faith
with the New Jersey SHPO and other consulting parties to resolve adverse effects.
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3.11. Demographics, Employment, and Economics (see Appendix G)

The reader is referred to Appendix G for a discussion of current conditions and potential impacts on
demographics, employment, and economics from implementation of the No Action Alternative, the
Proposed Action, and other action alternatives.
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3.12. Environmental Justice

This section discusses environmental justice impacts from the proposed Project, alternatives, and ongoing
and planned activities in the environmental justice geographic analysis area. The geographic analysis area
for environmental justice, as shown on Figure 3.12-1, Figure 3.12-2, and Figure 3.12-3, includes the
counties where proposed onshore infrastructure and potential port cities are located, as well as the
counties in closest proximity to the Wind Farm Area: Atlantic, Cape May, Cumberland, Gloucester,
Ocean, and Salem Counties, New Jersey; Charleston County, South Carolina; and Norfolk, Virginia.
These counties are the most likely to experience beneficial or adverse environmental justice impacts from
the proposed Project related to onshore and offshore construction and use of port facilities.

Environmental justice impacts are characterized for each IPF as negligible, minor, moderate, or major
using the four-level classification scheme outlined in Section 3.12.2.1. A determination of whether
impacts are “disproportionately high and adverse” in accordance with Executive Order 12898 is provided
in the conclusion sections for the Proposed Action and action alternatives.

3.121 Description of the Affected Environment for Environmental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations, requires that “each Federal agency shall make achieving environmental justice
part of its mission by identifying and addressing, as appropriate, disproportionately high and adverse
human health or environmental effects of its programs, policies, and activities on minority populations
and low-income populations” (Subsection 1-101). When determining whether environmental effects are
disproportionately high and adverse, agencies are to consider whether there is or will be an impact on the
natural or physical environment that significantly and adversely affects a minority population, low-
income population, or Indian tribe, including ecological, cultural, human health, economic, or social
impacts; and whether the effects appreciably exceed those on the general population or other appropriate
comparison group (CEQ 1997). Beneficial impacts are not typically considered environmental justice
impacts; however, this section identifies beneficial effects on environmental justice populations, where
appropriate, for completeness.

Executive Order 12898 directs federal agencies to consider the following with respect to environmental
justice as part of the NEPA process (CEQ 1997):

e The racial and economic composition of affected communities;
e Health-related issues that may amplify project effects on minority or low-income individuals; and
e Public participation strategies, including community or tribal participation in the NEPA process.

According to USEPA guidance, environmental justice analyses must address disproportionately high and
adverse impacts on minority populations (i.e., who are non-white, or who are white but have Hispanic
ethnicity) when minority populations represent over 50 percent of the population of an affected area or
when the percentage of minority or low-income populations in the affected area is “meaningfully greater”
than the minority percentage in the “reference population”—defined as the population of a larger area in
which the affected population resides (i.e., a county, state, or region depending on the geographic extent
of the analysis area). Low-income populations are those that fall within the annual statistical poverty
thresholds from the U.S. Department of Commerce, Bureau of the Census, Population Reports, Series P-
60 on Income and Poverty (USEPA 2016).

The State of New Jersey’s Environmental Justice Law, New Jersey Statutes Annotated 13:1D-157, directs
the publishing of a list of overburdened communities. An overburdened community, as defined by the
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law, is any census block group, as determined in accordance with the most recent United States Census
data, in which (NJDEP 2021):

e At least 35 percent of the households qualify as low-income households (at or below twice the
poverty threshold as determined by the United States Census Bureau);

e At least 40 percent of the residents identify as minority or as members of a state-recognized tribal
community; or

e At least 40 percent of the households have limited English proficiency (without an adult that speaks
English “very well” according to the United States Census Bureau).

Using this definition, environmental justice communities in the New Jersey portion of the geographic
analysis area are clustered around larger cities and towns (shown on Figure 3.12-1), and occur in Atlantic
City, Bridgeton, Glassboro, Millville, and Vineland, which contain populations that meet the income or
minority criteria. CEQ and USEPA guidance do not define meaningfully greater in terms of a specific
percentage or other quantitative measure. As the states of Virginia and South Carolina do not provide
specific thresholds, this analysis defines an environmental justice population as a block group that either
(1) meets USEPA’s “50 percent” criterion for race, or (2) is in the 80th or higher percentile for minority
or low-income status as compared to the state population for Virginia and South Carolina. USEPA’s
Environmental Justice Screening and Mapping Tool’s (EJSCREEN) data were used to assess the 50
percent criterion for race and the 80th percentile criterion for minority and low-income status (USEPA
2021a). Environmental justice populations meeting the minority and income criteria are present within
and near North Charleston, South Carolina, and Norfolk, Virginia. Figure 3.12-2 and Figure 3.12-3
provide mapped locations of environmental justice populations in the geographic analysis area in Norfolk
and Charleston, respectively.

Table 3.12-1 summarizes trends for non-white populations and the percentage of residents with household
incomes below the federally defined poverty line in the counties studied in the geographic analysis area.
The non-white population percentage generally increased throughout the geographic analysis area
between 2000 and 2019. The percentage of population living under the poverty level has generally
increased from 2000 to 2010 and declined slightly by 2019.

Table 3.12-1  State and County Minority and Low-Income Status

Percentage of Population below Non-White Population
Jurisdiction the Federal Poverty Level Percentage!

2000 2010 2019 2000 2010 2019

State of New Jersey 8.5% 10.3% 10.0% 34.0% 40.6% 44.5%
Atlantic County 10.5% 14.3% 13.3% 36.1% 42.0% 43.6%
Cape May County 8.6% 10.5% 9.8% 10.0% 12.9% 14.5%
Cumberland County 15.0% 16.9% 16.5% 41.6% 47.2% 52.2%
Gloucester County 6.2% 6.3% 7.4% 14.3% 19.0% 21.3%
Ocean County 7.0% 11.2% 10.1% 10.1% 14.0% 15.3%
Salem County 9.5% 11.3% 12.4% 20.4% 23.1% 25.6%
State of South Carolina 14.1% 18.2% 15.2% 33.9% 35.6% 36.0%
Charleston County 8.4% 18.9% 13.7% 39.2% 37.7% 35.3%
Commonwealth of Virginia 9.6% 11.1% 10.6% 29.8% 35.0% 37.9%
Norfolk City 16.4% 16.4% 18.7% 53.0% 55.6% 56.8%

Sources: USCB 2000a, 2000b, 2010, 2019.
1 Non-White Population Percentage is considered the White alone, not Hispanic or Latino population.

3.12-2



Ocean Wind 1 Offshore Wind Farm
Draft Environmental Impact Statement

Section 3.12
Environmental Justice

-~ JLansdalc Mercer Count = Asbury Park
**\Montgomery Bucks County Trenton Srcer y M(él’(l)motuth Sbutyiper
County Morrisville ®, ‘Mercer. County unty.  Monmouth
Montgomery ; — - County
County 76) Bucks County Vv 7 ©
T Pennsylvania ; Point
Chester L DonSowi y L Pleasant
County w N
Chester
County @ & - Philadelphia w
Wost Chastor - Delaware County :
o) e County oL Philadelphia { Auillng@n
cacon L County
Delaware ’: Camden g .C0|IIHQSW9od s
County  Darby 7 D Haddonfield . Ocean County,
bl e C. . Burlington
; Paulsboro, NJ ~ °.“?‘§;e2 2@ Bellmawr County OV ik T
o “Cheste Woodbury  Lindenwold yster Cree
New Castle chester. &, 'q_ J °
Count % W N\ Pine Hill ;
@ & ! |
Wilmington * Gloucester Camden County \
New'e > County /"
Castle 78 » 2 Glassboroy ©amden County
County,, ‘1{ A
: : < 7 . Hammonton
2 > ¥ \\ -~
Salem County A New-Jersey
5 Qe \ y N
AN pe y
\‘L’ Q%//
Hope Creek, NJ S, Atantic A
| ST County, S A f
= - £k o8 IBrigantine
“SEepleasantville
G oy o5t .‘\"'/
4 TAtaNtCIC ity s
F 2| Port Elizabeth, NJ | Somers WA A"a"""/c"y' )
‘:,.a"'i ' BL England 'Y .can City,
\ ) ‘ 75
) D P & ' \N
Delaware | o T .\l
] ’ Count ) s
J y
Dover
@
Kent County |
Kent County : -
Sussex County
Sussex County
3 Ocean Wind Lease Area —— Onshore Export Cable Route Options Overburdened Communities

(OCS-A 0498)
Wind Turbine

Offshore Substation
O&M Facility - Atlantic City

C@P o

Onshore Interconnection Point

Inshore Export Cable Route Corridor
—— Offshore Export Cable Route Corridor

[] Demographics, Employment, Economic
Characteristics, and Environmental
Justice Geographic Analysis Area
County Boundary

A Port

Source: BOEM 2021, NJDEP 2021.

0 5 10

Miles
1:800,000

Minority
| Low Income and Minority
Low Income
I Low Income, Minority, and Limited English

Figure 3.12-1 Environmental Justice Populations in New Jersey

3.12-3



Ocean Wind 1 Offshore Wind Farm Section 3.12
Draft Environmental Impact Statement Environmental Justice

WPDCCITRDSGIS1Wrojects 1BOEM\OceanWindEIS\Figures\DoclEISY _DEISWO1_PDEIS\ChORF ig 03-11 02 VA Overburden.mxd: User 35015; Date 4W20/2021

[] Demographics, Employment, Economic Overburdened Communities

Characteristics, and Environmental R
Justice Geographic Analysis Area | Minority o
A Port [ Low Income and Minority

[ | LowIncome

Source: BOEM 2021, EPA 2021.

0 05 1
e e Miles

N 1:100,000

Figure 3.12-2 Environmental Justice Populations in Virginia

3.12-4



Ocean Wind 1 Offshore Wind Farm Section 3.12
Draft Environmental Impact Statement Environmental Justice

South
Carolina

WPDCCITRDSGIS1Projects 1BOEM\OceanWindEIS\Figures\DoctEISY _DEISW1 PDEIS\ChO3F ig 03-11 03 SC_Overburden mxd; Us er: 35016; D ate: S/20/2021

emographics, Employment, Economic urde! ommunities
1D hics, Empl t, E i Overburdened C iti
Characteristics, and Environmental —
Justice Geographic Analysis Area L] Minority
A Port "1 Low Income and Minority

[ | Low Income

Source: BOEM 2021, EPA 2021.

0 25 5

e ileS
N 1:650,000

Figure 3.12-3 Environmental Justice Populations in South Carolina

3.12-5



Ocean Wind 1 Offshore Wind Farm Section 3.12
Draft Environmental Impact Statement Environmental Justice

Low-income and minority workers may be employed in commercial fishing and supporting industries that
provide employment on commercial fishing vessels, at seafood processing and distribution facilities, and
in trades related to vessel and port maintenance, or operation of marinas, boat yards, and marine
equipment suppliers and retailers.

NOAA’s social indicator mapping (NOAA 2022) was used to identify environmental justice populations
in the geographic analysis area that also have a high level of fishing engagement or fishing reliance. The
fishing engagement and reliance indices portray the importance or level of dependence of commercial or
recreational fishing to coastal communities:

o Commercial fishing engagement measures the presence of commercial fishing through fishing
activity as shown through permits, fish dealers, and vessel landings. A high rank indicates more
engagement.

e Commercial fishing reliance measures the presence of commercial fishing in relation to the
population size of a community through fishing activity. A high rank indicates more reliance.

o Recreational fishing engagement measures the presence of recreational fishing through fishing
activity estimates. A high rank indicates more engagement.

o Recreational fishing reliance measures the presence of recreational fishing in relation to the
population size of a community. A high rank indicates increased reliance.

As shown on Figure 3.12-4, the coastal communities of Cape May, Atlantic City, and Barnegat Light,
New Jersey have a high level of commercial fishing engagement. Cape May and Barnegat Light also have
a high level of commercial fishing reliance. Within these communities that have a high level of
commercial fishing engagement or reliance, Atlantic City and Cape May are determined to contain
environmental justice populations (see Figure 3.12-1). Coastal communities on the northern end of
Barnegat Bay (such as Bayville) and on the barrier island composing the eastern boundary of Barnegat
Bay have a high level of recreational fishing engagement, as do the coastal communities of Brigantine,
Atlantic City, Somers Point, Ocean City, Sea Isle City, and Cape May (see Figure 3.12-4). Within these
communities that have a high level of recreational fishing engagement, Atlantic City and Cape May are
determined to contain environmental justice populations. Cape May and Barnegat Light also have a high
level of recreational fishing reliance (see Figure 3.12-4); of these, only Cape May contains an
environmental justice population. None of the New Jersey ports that may be used for the Project are in
areas with high levels of commercial or recreational fishing engagement or reliance.
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NOAA has also developed social indicator mapping related to gentrification pressure (NOAA 2022). The
gentrification pressure indicators measure factors that, over time, may indicate a threat to the viability of a
commercial or recreational working waterfront. Gentrification indicators are related to housing disruption,
retiree migration, and urban spawl:

e Housing disruption represents factors that indicate a fluctuating housing market where some
displacement may occur due to rising home values and rents including changes in mortgage values. A
high rank means more vulnerability for those in need of affordable housing and a population more
vulnerable to gentrification.

o Retiree migration characterizes communities with a higher concentration of retirees and elderly
people in the population including households with inhabitants over 65 years, population receiving
social security or retirement income, and level of participation in the work force. A high rank
indicates a population more vulnerable to gentrification as retirees seek out the amenities of coastal
living.

o Urban sprawl describes areas experiencing gentrification through increasing population density,
proximity to urban centers, home values, and the cost of living. A high rank indicates a population
more vulnerable to gentrification.

Mapping for gentrification indices show medium high to high levels of housing disruption and retiree
migration in coastal communities along the New Jersey shore between Cape May and Barnegat Light,
New Jersey, with the exception that Atlantic City has a low level of retiree migration. Urban sprawl
across the same area exhibits low to medium pressure. Overall, mapping identifies lower gentrification
pressure in the Atlantic City area compared to other nearby coastal areas due to low levels of retiree
migration and low levels of urban sprawl.

Environmental justice analyses must also address impacts on Native American tribes. Federal agencies
should evaluate “interrelated cultural, social, occupational, historical, or economic factors that may
amplify the natural and physical environmental effects of the proposed agency action,” and “recognize
that the impacts within...Indian tribes may be different from impacts on the general population due to a
community’s distinct cultural practices” (CEQ 1997). Factors that could lead to a finding of significance
for environmental justice populations include loss of significant cultural or historical resources and the
impact’s relation to other cumulatively significant impacts (USEPA 2016).

While there are no tribal lands within the geographic analysis area, BOEM has invited federally
recognized tribes with ancestral associations to lands within the Project area to participate in government-
to-government consultation and to participate in the NHPA Section 106 consultation process. BOEM has
invited the following federally recognized tribes to participate in government-to-government consultation
on the proposed Project: Eastern Shawnee Tribe of Oklahoma, Shawnee Tribe, Absentee-Shawnee Tribe
of Indians of Oklahoma, Stockbridge-Munsee Community Band of Mohican Indians, Delaware Nation,
Delaware Tribe of Indians, Shinnecock Indian Nation, Narragansett Indian Tribe, Rappahannock Tribe,
Mashantucket Pequot Tribal Nation, and Wampanoag Tribe of Gay Head (Aquinnah).

With respect to tribal and indigenous peoples, New Jersey formally recognizes the Nanticoke Lenni-
Lenape Indians, Powhatan Renape Indians, Ramapough Lenape Indian Nation, and Inter-Tribal People,
none of which are federally recognized.?® The Lenni-Lenape inhabited the Delaware River area of New
Jersey long before the Europeans. The Lenni-Lenape lived near the coast, but their primary resources
came from inland and the rivers (Salem County 2021).

23 Inter-Tribal People refers to American Indian people who reside in New Jersey but are members of federally or
state-recognized tribes in other states.
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The Commonwealth of Virginia recognizes 11 tribes, seven of which are federally recognized. None of
the 11 tribes recognized by the Commonwealth of Virginia reside in the geographic analysis area. The
Nansemond Indian Nation in Suffolk, Virginia, is the closest tribe to the city of Norfolk. The Nansemond
Indian Nation lived in settlements along the Nansemond River fishing, harvesting oysters, hunting, and
farming (Nansemond Indian Nation n.d.). The State of South Carolina recognizes 10 tribes, one of which
is federally recognized. None of the 10 tribes recognized by the State of South Carolina reside in the
geographic analysis area (Chesapeake Bay Program 2021; USEPA 2021b; South Carolina Commission
for Minority Affairs 2021; State of New Jersey 2021).The Wassamasaw Tribe of Varnertown Indians in
Summerville, South Carolina, the closest tribe to Charleston County, South Carolina, was historically a
farming community (South Carolina Commission for Minority Affairs 2021; Wassamasaw Tribe of
Varnertown Indians 2016).

3.12.2 Environmental Consequences
Scope of the Environmental Justice Analysis

To define the scope of the environmental justice analysis, BOEM reviewed the impact conclusions for
each resource analyzed in EIS Section 3.4 through Section 3.22 to assess whether the Proposed Action
and action alternatives would result in major impacts that would be considered “high and adverse” and
whether major impacts had the potential to affect environmental justice populations given the geographic
extent of the impact relative to the locations of environmental justice populations. Major impacts that had
the potential to affect environmental justice populations were further analyzed to determine if the impact
would be disproportionately high and adverse. Although the environmental justice analysis considers
impacts of other ongoing and planned activities, including other future offshore wind projects,
determinations as to whether impacts on environmental justice populations would be disproportionately
high and adverse are made for the Proposed Action and action alternatives alone.

As shown on Figure 3.12-1, onshore Project infrastructure including cable landfalls, onshore export cable
routes, onshore substations, and points of interconnection are not in areas where environmental justice
populations have been identified and would therefore not affect environmental justice populations.
Because onshore construction would not affect environmental justice populations identified in the
geographic analysis area, impacts associated with construction, O&M, and decommissioning of onshore
Project components are not carried forward for further analysis of disproportionately high and adverse
effects within the environmental justice analysis. Based on the geographic extent of onshore construction
impacts relative to the location of environmental justice populations, BOEM concludes that
environmental justice populations would not experience disproportionately high and adverse effects
related to construction, O&M, and decommissioning of onshore infrastructure.

Ocean Wind has identified the following locations for ports that could support construction of the Project:
Paulsboro, Hope Creek, and Port Elizabeth, New Jersey; Norfolk, Virginia; and Charleston, South
Carolina. In addition, Ocean Wind plans to use an O&M facility in Atlantic City for long-term O&M of
the Project. As shown on Figure 3.12-1 through Figure 3.12-3, ports in Norfolk and Charleston and the
proposed location for the O&M facility in Atlantic City are all in areas where environmental justice
populations have been identified. Therefore, port utilization and use of the O&M facility in Atlantic City
are carried forward for analysis of disproportionately high and adverse effects in this environmental
justice analysis under the port utilization and air emission IPFs.

Construction, O&M, and decommissioning of offshore structures (WTGs and OSS) could have major
impacts on some commercial fishing operations that use the Lease Area, with potential for indirect
impacts on employment in related industries that could affect environmental justice populations. Cable
emplacement and maintenance and construction noise would also contribute to impacts on commercial
fishing. The long-term presence of offshore structures (WTGs and OSS) would also have major impacts
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on scenic and visual resources and viewer experience from some onshore viewpoints that could affect
environmental justice populations. Therefore, impacts of construction, O&M, and decommissioning of
offshore Project components is carried forward for analysis of disproportionately high and adverse effects
in this environmental justice analysis under the IPFs for presence of structures, cable emplacement and
maintenance, and noise.

Section 3.10 determined that construction of offshore wind structures and cables could result in major
impacts on ancient submerged landforms if the final Project design cannot avoid known resources or if
previously undiscovered resources are discovered during construction. BOEM has committed to working
with the lessee, consulting parties, Native American tribes, and the New Jersey SHPO to develop specific
treatment plans to address impacts on ancient submerged landforms that cannot be avoided. Development
and implementation of Project-specific treatment plans, agreed to by all consulting parties, would likely
reduce the magnitude of unmitigated impacts on ancient submerged landforms; however, the magnitude
of these impacts would remain moderate to major due to the permanent, irreversible nature of the impacts,
unless these ancient submerged landforms can be avoided. The tribal significance of ancient submerged
landforms identified in the Lease Area and cable corridors has not yet been determined, and consultation
with tribes via NHPA Section 106 consultation and government-to-government consultation is ongoing.
No other tribal resources such as cultural landscapes, traditional cultural properties, burial sites,
archaeological sites with tribal significance, treaty-reserved rights to usual and accustomed fishing or
hunting grounds, or other potentially affected tribal resources have been identified to date. BOEM will
continue to consult with Native American tribes throughout development of the EIS and will consider
impacts on tribal resources identified through consultation in the environmental justice analysis if they are
discovered.

Other resource impacts that concluded less-than-major impacts for the Proposed Action and action
alternatives or were unlikely to affect environmental justice populations were excluded from further
analysis of environmental justice impacts. This includes impacts related to bats; benthic resources; birds;
coastal habitat and fauna; finfish, invertebrates, and EFH; land use and coastal infrastructure; marine
mammals; navigation and vessel traffic; recreation and tourism; sea turtles; water quality; and wetlands.
See Table S-2 for a summary of impact levels determined for each of these resource topics.

3.12.2.1. Impact Level Definitions for Environmental Justice

Definitions of potential impact levels are provided in Table 3.12-2. Determination of a “major” impact
corresponds to a “high and adverse” impact for the environmental justice analysis. Major (or high and
adverse) impacts will be further analyzed to determine if those impacts would be disproportionately high
and adverse for low-income or minority populations.

Table 3.12-2  Impact Level Definitions for Environmental Justice

Impact Impact

Level Type Definition
Negligible Adverse Adverse impacts on environmental justice populations would be small
and unmeasurable.
Beneficial Beneficial impacts on environmental justice populations would be small
and unmeasurable.
Minor Adverse Adverse impacts on environmental justice populations would be small

and measurable but would not disrupt the normal or routine functions of
the affected population.

Beneficial Environmental justice populations would experience a small and
measurable improvement in human health, employment, facilities or
community services, or other economic or quality-of-life improvement.
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Level Type
Moderate Adverse Environmental justice populations would have to adjust somewhat to
account for disruptions due to notable and measurable adverse
impacts.
Beneficial Environmental justice populations would experience a notable and

measurable improvement in human health, employment, facilities or
community services, or other economic or quality-of-life improvement.

Major Adverse Environmental justice populations would have to adjust to significant
disruptions due to notable and measurable adverse impacts. The
affected population may experience measurable long-term effects.

Beneficial Environmental justice populations would experience a substantial long-
term improvement in human health, employment, facilities or
community services, or other economic or quality-of-life improvement.

3.12.3 Impacts of the No Action Alternative on Environmental Justice

When analyzing the impacts of the No Action Alternative on environmental justice, BOEM considered
the impacts of ongoing and planned non-offshore wind activities and other offshore activities.

3.12.3.1. Ongoing and Planned Non-offshore Wind Activities

Under the No Action Alternative, baseline conditions for environmental justice would continue to follow
current regional trends and respond to IPFs introduced by other ongoing and planned activities. Ongoing
activities that have the potential to affect environmental justice populations include onshore development
and land uses; utilization of ports, marinas, and working waterfronts; port improvements or expansions;
and commercial fishing operations. These activities support beneficial employment and also generate
sources of air emissions, noise, lighting, and vehicle and vessel traffic that can adversely affect the quality
of life in affected communities.

Coastal development that leads to gentrification of coastal communities may create space-use conflicts
and reduce access to coastal areas and working waterfronts that communities rely on for recreation,
employment, and commercial or subsistence fishing. Gentrification can also lead to increased tourism and
recreational boating and fishing that provide employment opportunities in recreation and tourism. As
described in Section 3.12.1, mapping of gentrification indices show medium high to high levels of
housing disruption and retiree migration in coastal communities along the New Jersey shore between
Cape May and Barnegat Light, New Jersey, with the exception that Atlantic City has a low level of retiree
migration. More inland areas of the state typically have lower gentrification pressure. Housing disruption
caused by rising home values and rents can displace affordable housing, with disproportionate effects for
low-income populations.

Planned non-offshore wind activities that may affect environmental justice populations include port
utilization and expansion, construction and maintenance of coastal infrastructure (marinas, docks, and
bulkheads), and onshore coastal development that can lead to gentrification of coastal communities and
working waterfronts (see Section F.2 in Appendix F for a description of ongoing and planned activities).

Planned non-offshore wind activities would have impacts similar to those of ongoing non-offshore wind

activities and would range from minor to moderate adverse to minor beneficial. BOEM expects that most
impacts of ongoing and planned activities would be minor because while they would be measurable, they
would not disrupt the normal or routine functions of the affected population. Impacts of gentrification are
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expected to be moderate because low-income populations would have to adjust somewhat in response to
housing disruptions caused by rising home values and rents. These changes would be long term but the
intensity would vary across the geographic analysis area, with higher intensity in coastal communities
with waterfront access and lower intensity in more inland areas. BOEM expects that improvements
related to employment for ongoing and planned activities would be measurable but small and minor
beneficial.

See Table F1-10 for a summary of potential impacts associated with ongoing and planned non-offshore
wind activities by IPF for environmental justice.

3.12.3.2. Offshore Wind Activities (without Proposed Action)

BOEM expects future offshore wind activities to affect environmental justice populations through the
following primary IPFs.

Air emissions: Increased port activity would generate short-term, variable increases in air emissions. The
largest emissions for regulated air pollutants would occur during construction from diesel construction
equipment, vessels, and commercial vehicles. Emissions at offshore locations would have regional
impacts, with no disproportionate impacts on environmental justice populations. However, environmental
justice populations near ports could experience disproportionate air quality impacts depending upon the
ports that are used, ambient air quality, and the increase in emissions at any given port.

There are three planned offshore wind projects within the air quality geographic analysis area: Atlantic
Shores North, Atlantic Shores South, and Ocean Wind 2 (Figure 3.4-1). Construction periods as estimated
in Table F2-1 in Appendix F could result in concurrent construction of Ocean Wind 1 and Atlantic Shores
South in 2024 and 2025. Ocean Wind 1 construction could be supported by two ports near environmental
justice populations in Charleston, South Carolina, and Norfolk, Virginia. In addition, the O&M facility in
Atlantic City, New Jersey, could be used as a construction management base. As stated in Section 3.4, Air
Quality, during the construction phase, the total emissions of criteria pollutants and ozone precursors from
offshore wind projects other than Ocean Wind 1 proposed within the air quality geographic analysis
area,®* summed over all construction years, are estimated to be 6,034 tons of carbon monoxide (CO),
27,571 tons of nitrogen oxides (NOx), 913 tons of particulate matter smaller than 10 microns in diameter
(PMyo), 880 tons of particulate matter smaller than 2.5 microns in diameter (PM2s), 181 tons of sulfur
dioxide (SO2), 618 tons of volatile organic compounds (VOC), and 1,738,387 tons of CO (Table F2-4).
This area is larger than the environmental justice geographic analysis area and a large portion of the
emissions would be generated along the vessel transit routes and at the offshore work areas. Emissions of
NOx and CO are primarily due to diesel construction equipment, vessels, and commercial vehicles.
Emissions would vary spatially and temporally during construction phases. Emissions from vessels,
vehicles, and equipment operating in ports could affect environmental justice populations adjacent or
close to ports in Charleston, South Carolina, or Norfolk, Virginia. Environmental justice populations are
not adjacent or close to potential ports in Paulsboro, Hope Creek, or Elizabeth, New Jersey. Emissions
attributable to the No Action Alternative affecting any neighborhood have not been quantified; however,
it is assumed that emissions from the No Action Alternative at high-volume ports in Charleston or
Norfolk would contribute a small proportion of total emissions from those facilities. Therefore, air
emissions during construction would have small, short-term, variable impacts on environmental justice
populations due to temporary increases in air emissions. The air emissions impacts would be greater if
multiple offshore wind projects simultaneously use the same port for construction staging. If construction

24 The air quality geographic analysis area, depicted on Figure 3.4-1, includes the airshed with 25 miles (40
kilometers) of the Wind Farm Area (corresponding to the OCS permit area) and the airshed within 15.5 miles (25
kilometers) of onshore construction areas and ports that may be used for the Project.
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staging is distributed among several ports, the air emissions would not be concentrated near certain ports
and impacts on proximal environmental justice populations would be lower.

As explained in Section 3.4, operational activities under the No Action Alternative within the air quality
geographic analysis area would generate 121-262 tons per year of CO, 519-1,107 tons per year of NOx,
17-36 tons per year of PM1o, 16-35 tons per year of PM.s, 1-3 tons per year of SO, 9-20 tons per year
of VOCs, and 33,566-73,226 tons per year of CO, (Table F2-4). The O&M facility for Atlantic Shores
South is proposed in Atlantic City, New Jersey, similar to the Proposed Action. Operational emissions
would overall be intermittent and widely dispersed throughout the vessel routes from the onshore O&M
facilities and would generally contribute to small and localized air quality impacts. Emissions would
largely be due to vessel traffic—related to O&M and operation of emergency diesel generators. These
emissions would be intermittent and widely dispersed, with small and localized air quality impacts. Only
the portion of those emissions resulting from ship engines and equipment operating within and near the
O&M facilities in Atlantic City would affect environmental justice populations. Therefore, during
operations of offshore wind projects, the air emissions volumes resulting from O&M activities are not
anticipated to be large enough to have impacts on environmental justice populations.

The power generation capacity of offshore wind development could potentially lead to lower regional air
emissions by displacing fossil fuel plants for power generation, resulting in a potential reduction in
regional GHG emissions, as analyzed in further detail in Section 3.4. A 2019 study found that nationally,
exposure to fine particulate matter from fossil fuel electricity generation in the U.S. varied by income and
by race, with average exposures highest for Black individuals, followed by non-Hispanic white
individuals. Exposures for other groups (i.e., Asian, Native American, and Hispanic) were somewhat
lower. Exposures were higher for lower-income populations than for higher-income populations, but
disparities were larger by race than by income (Thind et al. 2019). Specific to New Jersey, a 2016 study
found a higher percentage increase in mortality associated with PM_5 in census tracts with more Black
individuals, lower home values, or lower median incomes (Wang et al. 2016).

Exposure to air pollution is linked to health impacts, including respiratory illness, increased health care
costs, and mortality. A 2016 study for the Mid-Atlantic region found that offshore wind could produce
measurable benefits related to health costs and reduction in loss of life due to displacement of fossil fuel
power generation (Buonocore et al. 2016). Environmental justice populations tend to have
disproportionately high exposure to air pollutants, likely leading to disproportionately high adverse health
consequences. Accordingly, offshore wind generation analyzed under the No Action Alternative would
have potential benefits for environmental justice populations through reduction or avoidance of air
emissions and concomitant reduction or avoidance of adverse health impacts.

Cable emplacement and maintenance: Cable emplacement and maintenance for future offshore wind
projects would result in seafloor disturbance and temporary increases in turbidity. Cable emplacement and
maintenance could displace other marine activities temporarily within work areas. As described in Section
3.9, Commercial Fisheries and For-Hire Recreational Fishing, cable emplacement and maintenance
would have localized, temporary, short-term impacts on the revenue and operating costs of commercial
and for-hire fishing businesses. Commercial fishing operations may temporarily be less productive during
cable installation or repair, resulting in reduced income and also leading to short-term reductions in
business volumes for seafood processing and wholesaling businesses that depend upon the commercial
fishing industry. Although commercial and for-hire fishing businesses could temporarily adjust their
operating locations to avoid revenue loss, impacts would be greater if multiple cable installation or repair
projects are underway offshore at the same time. Business impacts could affect environmental justice
populations due to the potential loss of income or jobs by low-income or minority workers in the
commercial fishing industry. In addition, cable installation and maintenance could temporarily disrupt
subsistence fishing, resulting in short-term, localized impacts on individuals who rely on subsistence
fishing as a food source.
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Noise: As described in greater detail in Sections 3.9, 3.11, Demographics, Employment, and Economics,
and 3.18, noise from G&G survey activities, pile driving, trenching, and vessels is likely to result in
temporary revenue reductions for commercial fishing and for-hire recreational fishing businesses that are
based in the geographic analysis area. Construction noise, especially site assessment G&G surveys and
pile driving, would affect fish populations, with impacts on commercial and for-hire fishing. The severity
of impacts would depend on the proximity and temporal overlap of offshore wind survey and construction
activities, and the location of noise-generating activities in relation to preferred locations for commercial
and for-hire fishing. The localized impacts of offshore noise on fishing could also affect subsistence
fishing. In addition, noise would affect some for-hire recreational fishing businesses, as these visitor-
oriented services are likely to avoid areas where noise is being generated due to the disruption for
customers.

Impacts of offshore noise on marine businesses would be short term and localized, occurring during
surveying and construction, with no noticeable impacts during operations and only periodic, short-term
impacts during maintenance. Noise impacts during surveying and construction would be more widespread
when multiple offshore wind projects are under construction at the same time. The impacts of offshore
noise on marine businesses could be short term and localized on low-income and minority workers in
communities with a high level of commercial or recreational fishing engagement or reliance as well as
residents who practice subsistence fishing.

Port utilization: Offshore wind project construction would require port facilities for berthing, staging,
and loadout. Future offshore wind development would also support planned expansions and
improvements at ports in the geographic analysis area. For example, the State of New Jersey is investing
in development of the New Jersey Wind Port on the eastern shore of the Delaware River in Salem County
and is also investing in a manufacturing facility to build steel components for offshore wind turbines at
the Port of Paulsboro (see Appendix F, Section F.2.13). Offshore wind projects that utilize ports near
environmental justice populations may contribute to adverse impacts on these populations from increased
air emissions, lighting, noise, and vessel and vehicle traffic generated by port utilization or expansion.

Air emissions and noise from vessels, vehicles, and equipment operating in ports; lighting of port
facilities; and vessel and vehicle traffic to and from port locations could affect environmental justice
populations adjacent or close to those ports. Baseline levels of air emissions, noise, lighting, and traffic at
port locations and increases associated with planned offshore wind construction and decommissioning
have not been quantified; however, BOEM expects that future offshore wind projects would contribute to
small increases in these IPFs relative to baseline operations at major ports such as Norfolk, Virginia, and
Charleston, South Carolina. At New Jersey ports planning expansions to support the offshore wind
industry (such as the New Jersey Wind Port and the Port of Paulsboro), the contribution of future offshore
wind projects to these IPFs would be substantially greater. Increases in air emissions, noise, lighting, and
vessel and vehicle traffic from increases in port utilization would occur during the construction and
decommissioning phases for each planned offshore wind project. Impacts at ports would be greater if
multiple offshore wind projects use the same port(s) for construction and decommissioning
simultaneously and would be reduced at each port location if construction and decommissioning for each
planned offshore wind project is distributed among several ports.

Offshore wind construction and decommissioning would generate increased vessel traffic. However, none
of the New Jersey ports that may be used for the Project (and for which there is potential for cumulative
effects) are in areas with high levels of commercial fishing engagement or reliance (Figure 3.12-4),
reducing the potential for space-use conflicts between commercial fishing vessels and vessels used for
future offshore wind at ports in New Jersey. Areas adjacent to Charleston Harbor have medium to
medium high levels of commercial fishing engagement, while Norfolk, Virginia, supports a medium level
of commercial fishing engagement; however, the incremental contribution of future offshore wind vessel

3.12-14



Ocean Wind 1 Offshore Wind Farm Section 3.12
Draft Environmental Impact Statement Environmental Justice

traffic to space-use conflicts with commercial fishing operations near major high-volume ports is
expected to be minor.

Port use and expansion would have beneficial impacts on employment at ports. Future offshore wind
projects would contribute to minor increases in employment at major ports such as Norfolk, Virginia, and
Charleston, South Carolina, that are in environmental justice communities. Planned port expansions for
the New Jersey Wind Port and Port of Paulsboro would have long-term, moderate beneficial impacts on
employment; however, these ports are not in environmental justice communities.

Atlantic Shores South has proposed use of an O&M facility in Atlantic City. O&M of future offshore
wind projects would generate vessel trips and air emissions from vessels transiting between the O&M
facility and the offshore wind lease area for each planned project. Operational emissions associated with
vessels would be intermittent and widely dispersed along the vessel routes and would generally contribute
to small and localized air quality impacts. BOEM does not expect that O&M facilities would generate
levels of air emissions, noise, lighting, or vessel and vehicle traffic that would be disruptive to nearby
communities. Operation of O&M facilities would also have long-term, minor beneficial employment
impacts, creating employment opportunities in the Atlantic City area.

Presence of structures: Construction, decommissioning, and, to a lesser extent, O&M of future offshore
wind projects could affect employment and economic activity generated by commercial fishing and
marine-based businesses. Commercial fishing vessels would need to adjust routes and fishing grounds to
avoid offshore work areas during construction and to avoid WTGs and OSS during operations. Concrete
cable covers and scour protection could result in gear loss and would make some fishing techniques
unavailable in locations where the cable coverage exists. Future offshore wind activities would generate
increased vessel traffic, which would increase navigational complexity in offshore construction areas
during construction and within each project’s offshore wind lease area long term due to the presence of
WTGs and OSS. For-hire recreational fishing businesses would also need to avoid construction areas and
offshore structures. A decrease in revenue, employment, and income within commercial fishing and
marine industries could affect low-income and minority workers in communities with a high level of
commercial fishing engagement or reliance. The impacts during construction would be short term and
would increase in magnitude if multiple offshore construction areas are being used at the same time.
Impacts during operations would be long term but may lessen in magnitude as business operators adjust
to the presence of offshore structures and as any temporary marine safety zones needed for construction
are no longer needed.

In addition to the potential impacts on commercial and for-hire recreational fishing activity and
supporting businesses, WTGs are anticipated to provide new opportunities for recreational fishing
through fish aggregation and reef effects, and to provide attraction for recreational sightseeing businesses,
potentially benefitting for-hire recreational fishing and low-income employees of fishing-dependent
businesses.

The long-term presence of WTGs associated with future offshore wind may also cause major adverse
impacts on scenic and visual resources in coastal communities that are within the viewshed of future
offshore wind projects. The level of impact on onshore viewers would depend on the distance to the
WTGs offshore, the number and height of the WTGs associated with each future offshore wind project,
and the design of the aviation warning lighting system, which could introduce continuous nighttime
lighting. Lighting impacts would be reduced if the emerging technology of ADLS is used. ADLS lighting
would be activated only when an aircraft approaches (Section 3.20). Depending on exact location and
layout of offshore wind projects, ADLS would likely limit the frequency of WTG aviation warning
lighting use. This technology, if used, would significantly reduce the impacts of lighting.
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3.12.3.3. Conclusions

Under the No Action Alternative, environmental justice populations within the geographic analysis area
would continue to be influenced by regional environmental, demographic, and economic trends. While
the Project would not be built under the No Action Alternative, BOEM expects ongoing activities to have
continuing impacts on environmental justice populations through the following trends: ongoing coastal
development and gentrification of coastal communities; ongoing commercial fishing, seafood processing,
and tourism industries that provide job opportunities for low-income residents; and air emissions, noise,
lighting, and traffic associated with onshore construction and land uses when these occur near
environmental justice populations. BOEM anticipates that the environmental justice impacts of these
ongoing activities would range from minor to moderate adverse to minor beneficial. Reasonably
foreseeable trends affecting environmental justice populations, other than offshore wind, include
continued operation of commercial fishing and supporting marine businesses; growing recreational and
tourism industries for coastal economies; new development that would result in increased construction
and vehicle emissions; and gentrification of industrial waterfront locations and coastal communities.
BOEM anticipates that the impacts of these trends and planned activities on environmental justice
populations would range from minor to moderate adverse to minor beneficial.

Under the No Action Alternative, existing environmental trends and activities would continue, and
environmental justice populations would continue to be affected by natural and human-caused IPFs. The
No Action Alternative would result in impacts on environmental justice populations that range from
minor to moderate adverse to minor beneficial. BOEM anticipates that the impacts on environmental
justice populations resulting from the No Action Alternative combined with all planned activities
(including other offshore wind activities) in the geographic analysis area would be moderate because
environmental justice populations would have to adjust somewhat to account for disruptions due to
notable and measurable adverse impacts. This reflects moderate impacts on environmental justice
populations from gentrification and potential loss of income for low-income and minority workers in
communities with a high level of commercial fishing engagement or reliance; minor adverse impacts from
air emissions, noise, lighting, and traffic associated with onshore construction, land uses, and port
utilization; and minor beneficial employment benefits associated with future offshore wind construction
and O&M, increased port utilization, and improved opportunities for for-hire recreational fishing.

3124 Relevant Design Parameters & Potential Variances in Impacts for Action
Alternatives

Effects on environmental justice populations would occur when the action alternative’s adverse effects on
other resources, such as air quality, commercial and for-hire recreational fishing, or scenic and visual
resources, are felt disproportionately within environmental justice populations due either to the location of
these communities in relation to the action alternatives or to their higher vulnerability to impacts.

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE would result in impacts similar to or less than described in the sections below. The
following PDE parameters (Appendix E) would influence the magnitude of environmental justice
impacts:

e Overall size of the Project (approximately 1,100 MW) and number of WTGs;

e The Project layout including the number, type, height, and placement of the WTGs and OSS, and the
location of export cable routes;

e The extent to which Ocean Wind hires local residents and obtains supplies and services from local
vendors;
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e The port(s) selected to support construction, installation, and decommissioning and the port(s)
selected to support O&M,;

e Arrangement of WTGs and accessibility of the Wind Farm Area to commercial and for-hire
recreational fishing; and

e The time of year during which offshore and nearshore construction occurs and the duration of
offshore and nearshore construction activities.

Variability of the proposed Project design exists as outlined in Appendix E. Below is a summary of
potential variances in impacts on environmental justice populations:

o WTG number and layout: More WTGs and closer spacing could increase space-use conflicts with
commercial and for-hire recreational fishing vessels.

o Utilization of ports that are near or within low-income and minority populations would have greater
impacts.

Ocean Wind has committed to measures to minimize impacts on other resource areas that would reduce
the potential for effects on environmental justice populations. Examples include measures to minimize
impacts on the commercial and for-hire recreational fishing industry (CFHFISH-01, CFHFISH-02) and
reduce impacts on local tourism and businesses from onshore construction (REC-01, REC-02) (COP
Volume I1, Table 1.1-2; Ocean Wind 2022).

3.12.5 Impacts of the Proposed Action on Environmental Justice

The Proposed Action would affect low-income and minority populations in the geographic analysis
through the primary IPFs of cable emplacement and maintenance, noise, port utilization, and presence of
structures.

Air emissions: Emissions at offshore locations would have regional impacts, with no disproportionate
impacts on environmental justice populations. However, environmental justice populations near ports
could experience disproportionate air quality impacts, depending upon the ports that are used. The
Proposed Action’s contributions to increased air emissions at the ports of Norfolk, Virginia, and
Charleston, South Carolina, and at the O&M facility in Atlantic City, New Jersey (Figure 3.12-1, Figure
3.12-2, and Figure 3.12-3), which are near environmental justice populations, are not quantitatively
evaluated; however, as stated in Section 3.4, overall air emissions impacts would be minor during
Proposed Action construction, operations, and decommissioning, with the greatest quantity of emissions
produced in the Lease Area and by vessels transiting between ports and the Lease Area. Construction of
the Proposed Action would use ports at Port Elizabeth, Paulsboro, and Hope Creek, New Jersey; Norfolk
Virginia; or Charleston, South Carolina, staging and shipping of Project components. Increased short-
term and variable emissions from Proposed Action construction and operations would have negligible to
minor disproportionate, adverse impacts on the communities near the ports of Norfolk, Virginia, and
Charleston, South Carolina, and at the O&M facility in Atlantic City, New Jersey. Environmental justice
populations are not identified near the other ports that could be used in Port Elizabeth, Paulsboro, and
Hope Creek, New Jersey, and air emissions generated at these locations would not affect environmental
justice populations.Net reductions in air pollutant emissions resulting from the Proposed Action alone
would result in long-term benefits to communities (regardless of environmental justice status) by
displacing emissions from fossil-fuel-generated power plants. As explained in Section 3.4, by displacing
fossil fuel power generation, once operational, the Proposed Action would result in annual avoided
emissions of 2,362 tons of NOx, 114 tons of PM. s, 5,705 tons of SO, and 2,989,161 tons of CO, (COP
Volume I, Table 2.1.3-5; Ocean Wind 2022). Estimates of annual avoided health effects would range
from 213 to 539 million dollars in health benefits and 21 to 48 avoided mortality cases (Section 3.4, Table
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3.4-5). Environmental justice populations are disproportionately affected by emissions from fossil fuel
power plants nationwide and by higher levels of air pollutants. Therefore, the Proposed Action alone
could benefit environmental justice populations by displacing fossil fuel power-generating capacity
within or near the geographic analysis area.

As noted in Appendix F, other offshore wind projects using ports within the geographic analysis area
would overlap with the Project’s operations phase, and short-term air quality impacts during the
construction phase would be likely to vary from minor to moderate levels. The impacts at specific ports
close to environmental justice populations cannot be evaluated because port usage has not been identified,;
however, most air emissions would occur at offshore locations rather than at the ports. Generation of
offshore wind energy within offshore wind lease areas for future offshore wind projects would result in
greater potential displacement of fossil fuel power generation than the Proposed Action alone. In context
of reasonably foreseeable environmental trends, the incremental impacts contributed by the Proposed
Action to the combined air quality impacts on environmental justice populations from ongoing and
planned activities including future offshore wind would likely be negligible to minor, due to short-term
emissions near ports during construction and decommissioning, or at the O&M facility during operations.
The proposed Project could also have beneficial effects for environmental justice populations, due to
long-term reduction in air emissions from fossil fuel power generation.

Cable emplacement and maintenance: The Proposed Action would install up to 143 miles (230
kilometers) of offshore export cable on the approach to Oyster Creek and up to 32 miles (51 kilometers)
of offshore export cable on the approach to BL England, while inter-array cables would involve up to 190
miles (300 kilometers) of cable emplacement (COP Volume I, Section 4.4, Table 4.4-1; Ocean Wind
2022). Offshore cable emplacement for the Proposed Action would temporarily affect commercial and
for-hire recreational fishing businesses, marine recreation, and subsistence fishing during cable
installation and infrequent maintenance. As noted in Sections 3.9 and 3.11, installation of the Proposed
Action’s cables would have short-term, localized, minor impacts on commercial and for-hire recreational
fishing businesses. Cable installation could affect fish of interest for commercial, recreational, or
subsistence fishing through dredging and turbulence, although fish species would recover upon
completion of installation activities (see Sections 3.9 and 3.13). Installation and construction of offshore
components for the Proposed Action could therefore have a short-term, minor impact on low-income and
minority workers in businesses that support commercial and recreational fishing and on individuals that
rely on subsistence fishing.

In context of reasonably foreseeable environmental trends, the incremental impacts contributed by the
Proposed Action to the combined offshore cable emplacement impacts on environmental justice
populations from ongoing and planned activities including future offshore wind would likely be short
term and minor, resulting from the impact on subsistence fishing and reduced employment and income of
workers employed in industries supporting commercial fishing. Because impacts of Proposed Action
cable emplacement on environmental justice populations would be short term and minor, BOEM has
determined that impacts of this IPF on environmental justice populations would not be “high and adverse”
for the purpose of the environmental justice analysis.

Noise: Noise from Proposed Action construction (primarily pile driving) could temporarily affect fish
near construction activity within the Wind Farm Area, and discourage some fishing businesses from
operating in these areas during pile driving (see Sections 3.9 and 3.18). This would result in a localized,
short-term, negligible impact on jobs supported by these businesses, as well as on subsistence fishing.

Ongoing activities and future non-offshore wind activities would occasionally generate additional pile-
driving noise near ports and marinas, some of which may be near environmental justice populations.
Future offshore wind activities would have similar contributions as the Proposed Action over a wider area
and longer time period. The increased impacts would affect commercial and for-hire recreational fishing
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and supporting marine businesses, resulting in impacts on employment and income (Sections 3.9, 3.11,
and 3.18). In context of reasonably foreseeable trends, the incremental impacts contributed by the
Proposed Action to the combined pile driving impacts on environmental justice populations from ongoing
and planned activities including future offshore wind would be negligible to minor, based on the
assessment of potential impacts of pile driving on boating, fisheries, and supporting marine businesses.
Because impacts of Proposed Action noise on environmental justice populations would be negligible to
minor, BOEM has determined that impacts of this IPF on environmental justice populations would not be
“high and adverse” for the purpose of the environmental justice analysis.

Port utilization: The Proposed Action would require port facilities for berthing, staging, fabrication,
assembly, and loadout of Project components. Air emissions, lighting, noise, and vessel and vehicle
traffic generated by the Proposed Action’s activities at ports would affect communities near ports that
may be used for the Project, including ports in Paulsboro, New Jersey, 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, for cable staging. In addition, the Proposed Action
would use a location in Atlantic City, New Jersey, as a construction management base and long-term
O&M facility.

As described in Appendix F, Section F.2.13, the State of New Jersey is making substantial investments in
a manufacturing facility to build steel components for offshore wind turbines at the Port of Paulsboro and
is also developing the New Jersey Wind Port adjacent to the Hope Creek Nuclear Generating Station on
the eastern shore of the Delaware River to support the offshore wind industry. Because the State of New
Jersey is investing in these ports for the purpose of supporting offshore wind, BOEM expects that these
port facilities could see substantial use for Proposed Action construction. Port facilities with high levels
of activity related to fabrication, staging, and assembly of WTG components could have moderate
impacts on surrounding communities due to disruptions and notable adverse impacts associated with port
operations (i.e., due to air emissions, noise, lighting, and vessel and vehicle traffic). However, none of the
New Jersey ports proposed for use by the Project are in areas where environmental justice populations
have been identified (see Figure 3.12-1), and potential use of ports in Paulsboro, Hope Creek, or Port
Elizabeth, New Jersey, would not affect environmental justice populations.

The Port of Virginia in Norfolk, Virginia, and Charleston, South Carolina, are major ports that ranked in
the top 50 ports in the United States for total tons of cargo shipped in 2019. The Port of Virginia ranked
in the top 10 ports and shipped 61.7 million tons of cargo while Charleston, South Carolina, ranked
number 27 and shipped 24.6 million tons of cargo (U.S. Department of Transportation 2021). Ports in
Norfolk, Virginia, and Charleston, South Carolina, are in areas where environmental justice populations
have been identified and environmental justice populations would be affected by use of vessels, vehicles,
and equipment at ports that generate air emissions, noise, light, and vessel and vehicle traffic. Increased
port utilization would also have beneficial impacts due to greater economic activity and increased
employment at ports. The impact of Proposed Action port utilization cannot be quantitatively evaluated
because port usage has not been quantified for each of the ports that could be used during construction or
decommissioning of the Proposed Action. However, given the scale of ongoing operations at these ports,
BOEM expects that the Proposed Action’s contribution to both adverse and beneficial impacts at ports in
Norfolk, Virginia, and Charleston, South Carolina, would be minor.

Ocean Wind proposes to use an O&M facility in Atlantic City, New Jersey, as a construction management
base and regional O&M center for multiple @rsted projects in the mid-Atlantic, including for the
Proposed Action. The O&M facility would contain office, warehouse, and workshop space; dockside
harbor facilities; and parking facilities. In-water and upland improvements for the O&M facility are being
separately reviewed and authorized by USACE and state and local agencies, and analysis of impacts
related to the O&M facility in this EIS are limited to use of the O&M facility during construction, O&M,
and decommissioning of the Proposed Action. BOEM expects that use of the O&M facility would involve

3.12-19



Ocean Wind 1 Offshore Wind Farm Section 3.12
Draft Environmental Impact Statement Environmental Justice

activities consistent with working waterfronts in the area (e.g., vessel berthing, crew transfers, vessel
loading and unloading) and result in minor impacts that would not disrupt the normal or routine functions
of the affected community. These minor impacts would be borne by environmental justice populations
present in the Atlantic City area.

Overall, BOEM expects that Proposed Action impacts of port utilization on environmental justice
populations would be minor, because port locations in closest proximity to the Lease Area where
dedicated facilities to support offshore wind would be located would not affect environmental justice
populations. Use of more distant ports in Norfolk, Virginia, and Charleston, South Carolina, would affect
environmental justice populations; however, the Proposed Action’s contribution to overall impacts at
these major ports would be minor given the high volume of cargo shipped through these ports. Use of the
O&M facility in Atlantic City would be typical of working waterfronts and would have minor impacts on
environmental justice populations. Therefore, BOEM determined that port utilization would not result in
“high and adverse” impacts for environmental justice populations. Furthermore, BOEM concludes that
impacts related to port utilization would not disproportionately affect environmental justice populations
because the New Jersey ports likely to see the most activity during construction and decommissioning are
not in areas with environmental justice populations. Given these findings, BOEM has determined that
port utilization would not result in disproportionately high and adverse effects on environmental justice
populations.

Presence of structures: The Proposed Action’s establishment of offshore structures, including up to 98
WTGs, three OSS, and hardcover for cables, would result in both adverse and beneficial impacts on
marine businesses supporting commercial and for-hire recreational fishing. Beneficial impacts would be
generated by the reef effect of offshore structures, providing additional opportunity for tour boats and for-
hire recreational fishing businesses. Adverse impacts would result from navigational complexity within
the Wind Farm Area, disturbance of customary routes and fishing locations, and the presence of scour
protection and cable hardcover, leading to possible equipment loss and limiting certain commercial
fishing methods.

As discussed in Section 3.9, BOEM anticipates that the adverse impacts of the Proposed Action on
commercial fisheries and for-hire recreational fishing would vary by fishery and fishing operation due to
differences in target species abundance in the Offshore Project area, gear type, and predominant location
of fishing activity. It is possible that some of the small number of fishing operations that derive a large
percentage of their total revenue from areas where Project facilities would be located would choose to
avoid these areas once the facilities become operational. In the event that these specific fishing operations
are unable to find suitable alternative fishing locations, they could experience long-term, major
disruptions. However, it is estimated that the majority of fishing vessels would adjust somewhat to
account for disruptions due to impacts associated with the presence of structures. In addition, the impacts
of the Proposed Action could include long-term, minor beneficial impacts for some for-hire recreational
fishing operations due to the artificial reef effect. Therefore, BOEM expects that impacts of the Proposed
Action on commercial fishing and for-hire recreational fishing would range from negligible to major,
depending on the fishery and fishing operation.

Impacts of the Proposed Action on commercial fishing and for-hire recreational fishing would have a
greater impact on communities that have a high level of commercial or recreational fishing engagement or
reliance. As shown on Figure 3.12-4, Atlantic City and Cape May have a high level of commercial fishing
engagement and Cape May also has a high level of commercial fishing reliance. Both Atlantic City and
Cape May are also determined to have environmental justice populations (see Figure 3.12-1), while other
affected communities in the geographic analysis area generally have lower levels of commercial fishing
engagement and reliance and are also not identified as environmental justice populations. Therefore,
BOEM has determined that commercial fishing impacts on environmental justice populations in Atlantic
City and Cape May would be disproportionate. Impacts of the Proposed Action on commercial fishing
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landings and secondary impacts for employment at onshore seafood processors and distributors would
vary depending on the specific fisheries and fishing operations affected by the presence of structures in
the Offshore Project area. Because onshore seafood processors and distributors process catch from a
broad geographic area and because the impact on specific fishing operations would vary and would not be
industry-wide, BOEM expects that secondary impacts for employment on fishing vessels and at onshore
seafood processing and distribution facilities would be moderate overall and would not be “high and
adverse.”

Many coastal communities along the New Jersey shore have a high level of recreational fishing
engagement (Figure 3.12-4) and most of these communities do not contain an environmental justice
population (Figure 3.12-1). Impacts on for-hire recreational fishing are also not “high and adverse,” as
impacts of the Proposed Action could include long-term, minor adverse and minor beneficial impacts for
some for-hire recreational fishing operations due to space-use conflicts and the artificial reef effect,
respectively. Therefore, BOEM has determined that impacts of the Proposed Action on for-hire
recreational fishing would not be disproportionately “high and adverse” for environmental justice
populations.

Based on analysis in Section 3.20, Proposed Action WTGs would have negligible to major impacts on
viewer experience within the geographic analysis area. Views of WTGs would be sustained from many
coastal communities along the New Jersey shore and would not disproportionately affect environmental
justice populations. Therefore, BOEM has determined that impacts of the Proposed Action on viewer
experience would not be disproportionately “high and adverse” for environmental justice populations.

The Proposed Action in combination with other offshore wind energy projects would result in a greater
number of offshore structures affecting larger offshore areas. In context of reasonably foreseeable
environmental trends, the Proposed Action would contribute a noticeable increment to the combined
impacts on environmental justice populations from ongoing and planned activities, which are anticipated
to range from minor to moderate adverse to minor beneficial.

3.12.5.1. Conclusions

During construction and operation of the Proposed Action, impacts on commercial fishing from IPFs
including the presence of structures, cable emplacement, and noise would vary depending on the fishery
and fishing operation. The long-term presence of structures in the offshore environment and resulting
space-use conflict with commercial fishing vessels could have long-term impacts on employment on
fishing vessels that utilize the Lease Area and at onshore seafood processing and distribution facilities
where commercial fishermen land their catch. Environmental justice populations with a high level of
commercial fishing engagement have been identified in Atlantic City and Cape May. BOEM expects that
the effect of reduced employment in commercial fishing would be moderate because environmental
justice populations would have to adjust somewhat to account for disruptions due to notable and
measurable adverse impacts. Potentially small and measurable minor beneficial impacts on environmental
justice populations could result from port utilization and the resulting employment and economic activity
at ports as well as from enhanced opportunities for for-hire recreational fishing due to the artificial reef
effect.

Because the populations of Atlantic City and Cape May would be disproportionately affected by adverse
impacts on commercial fishing due to the high level of commercial fishing engagement in Atlantic City
and Cape May (and lower levels of engagement throughout most of the geographic analysis area), BOEM
has determined that commercial fishing impacts on environmental justice populations in Atlantic City and
Cape May would be disproportionate. However, because impacts are expected to be moderate, BOEM has
determined that impacts would not be “high and adverse” for environmental justice populations. BOEM
determined that impacts on for-hire recreational fishing would not be “high and adverse” and would also
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not disproportionately affect environmental justice populations due to expected minor impacts and high
levels of recreational fishing engagement across the geographic analysis area.

The presence of offshore structures (WTGs and OSS) would have negligible to major impacts on viewer
experience within the geographic analysis area; however, high and adverse impacts would not
disproportionately affect environmental justice populations because viewer experience would be affected
from many locations along the New Jersey shore and would not be concentrated in areas with
environmental justice populations. Therefore, BOEM has determined that impacts of the Proposed Action
on viewer experience would not be disproportionately “high and adverse” for environmental justice
populations.

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 in combination with
other offshore wind energy projects would result in a greater number of offshore structures affecting
larger offshore areas, and additional onshore construction and port utilization within the geographic
analysis area. In context of reasonably foreseeable environmental trends, the Proposed Action would
contribute a noticeable increment to the combined impacts on environmental justice populations from
ongoing and planned activities, which are anticipated to be moderate overall.

3.12.6 Impacts of Alternatives B, C, and D on Environmental Justice

The impacts resulting from individual IPFs associated with construction and installation, O&M, and
decommissioning of the Project under Alternatives B-1, B-2, C-1, C-2, and D would be similar to those
described under the Proposed Action. The construction of Alternatives B-1 and B-2 would install fewer
WTGs (up to nine fewer WTGs for Alternative B-1; up to 19 fewer WTGs for Alternative B-2) and
associated inter-array cables, which would reduce the construction impact footprint for WTGs by
approximately 10 to 20 percent. Alternative C-1 would relocate eight WTGs, and Alternative C-2 would
compress the WTG array layout. The construction of Alternative D would install up to 15 fewer WTGs
and associated inter-array cables to avoid sand ridge and trough features, which would reduce the
construction impact footprint for WTGs by approximately 15 percent, with reduced impacts on
commercial fishing due to WTG removal from the sand ridge and trough habitat in the northeastern
portion of the Lease Area. All other design parameters and potential variability in the design would be the
same as under the Proposed Action.

During construction and operations, the impacts on environmental justice populations would range from
minor to moderate adverse to minor beneficial. Negligible to minor impacts would result from disruption
of marine activities during offshore cable installation and maintenance, from the impacts of noise on
commercial and for-hire fishing, and from port utilization. Impacts of Alternatives B-1, B-2, C-1, C-2,
and D would result in moderate impacts on environmental justice populations due to the long-term
presence of structures in the offshore environment and secondary impacts on employment on fishing
vessels or at onshore seafood processing and distribution facilities. Potentially minor beneficial impacts
on environmental justice populations would result from port utilization and the resulting employment and
economic activity at ports as well as from enhanced opportunities for for-hire recreational fishing due to
the artificial reef effect.

Because the populations of Atlantic City and Cape May would be disproportionately affected by adverse
impacts on commercial fishing due to the high level of commercial fishing engagement in Atlantic City
and Cape May (and lower levels of engagement throughout most of the geographic analysis area), BOEM
has determined that commercial fishing impacts on environmental justice populations in Atlantic City and
Cape May would be disproportionate. However, because impacts are expected to be moderate, BOEM has
determined that impacts would not be “high and adverse” for environmental justice populations. BOEM
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determined that impacts on for-hire recreational fishing would not be “high and adverse” and would also
not disproportionately affect environmental justice populations due to expected minor impacts and high
levels of recreational fishing engagement across the geographic analysis area.

The presence of offshore structures (WTGs and OSS) would have negligible to major impacts on viewer
experience within the geographic analysis area; however, “high and adverse” impacts would not
disproportionately affect environmental justice populations because viewer experience would be affected
from many locations along the New Jersey shore and would not be concentrated in areas with
environmental justice populations. Therefore, BOEM has determined that impacts of Alternatives B-1, B-
2, C-1, C-2, or D on viewer experience would not be disproportionately “high and adverse” for
environmental justice populations.

Alternatives B-1, B-2, C-1, C-2, or D in combination with other offshore wind energy projects would
result in a greater number of offshore structures affecting larger offshore areas, and additional onshore
construction and port utilization within the geographic analysis area. In context of reasonably foreseeable
environmental trends, Alternatives B-1, B-2, C-1, C-2, or D would contribute a noticeable increment to
the combined impacts on environmental justice populations from ongoing and planned activities, which
are anticipated to range from minor to moderate adverse to minor beneficial, and would be moderate
overall.

3.12.6.1. Conclusions

Impacts of Alternatives B-1, B-2, C-1, C-2, and D would be similar to those of the Proposed Action for
environmental justice 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. Alternatives B-1, B-
2, C-1, C-2, or D in combination with other offshore wind energy projects would result in a greater
number of offshore structures affecting larger offshore areas, and additional onshore construction and port
utilization within the geographic analysis area. In context of reasonably foreseeable environmental trends,
these action alternatives would contribute a noticeable increment to the combined impacts on
environmental justice populations from ongoing and planned activities, which are anticipated to be
moderate overall.

3.12.7 Impacts of Alternative E on Environmental Justice

The impacts of Alternative E on environmental justice populations would be the same as those of the
Proposed Action. Under Alternative E, the export cable route on Island Beach State Park would require
installation of the export cable along 0.38 mile of Island Beach State Park. The location of additional
onshore cable installation would not occur in areas with environmental justice populations. Impacts of
cable installation on Island Beach State Park would be localized and short term while the cables are being
installed and BOEM does not anticipate impacts to be materially different than those described under the
Proposed Action. The impacts of Alternative E would be the same as those of the Proposed Action for
environmental justice populations and would range from minor to moderate adverse to minor beneficial.
The impact of Alternative E in combination with future offshore wind projects would be the same as
described for the Proposed Action. In context of reasonably foreseeable environmental trends, Alternative
E would contribute a noticeable increment to the combined impacts on environmental justice populations
from ongoing and planned activities, which are anticipated to range from minor to moderate adverse to
minor beneficial, and would be moderate overall.

3.12-23



Ocean Wind 1 Offshore Wind Farm Section 3.12
Draft Environmental Impact Statement Environmental Justice

3.12.7.1. Conclusions

Impacts of Alternative E would be the same as those of the Proposed Action for environmental justice
populations and would range from minor to moderate adverse to minor beneficial and are anticipated to
be moderate overall. Alternative E would not result in disproportionately “high and adverse” impacts on
environmental justice populations. In context of reasonably foreseeable environmental trends, Alternative
E would contribute a noticeable increment to the combined impacts on environmental justice populations
from ongoing and planned activities, which are anticipated to be moderate overall.

3.12.8 Proposed Mitigation Measures

No measures to mitigate impacts on environmental justice have been proposed for analysis.
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3.13. Finfish, Invertebrates, and Essential Fish Habitat

This section discusses potential impacts on finfish, invertebrates, and EFH from the proposed Project,
alternatives, and ongoing and planned activities in the geographic analysis area. The geographic analysis
area, as shown on Figure 3.13-1, includes the Northeast Continental Shelf Large Marine Ecosystem
(LME),® which extends from the southern edge of the Scotian Shelf (in the Gulf of Maine) to Cape
Hatteras, North Carolina, is likely to capture the majority of movement ranges for most invertebrates and
finfish species. The entirety of the geographic analysis area includes only U.S. waters. Due to the size of
the geographic analysis area, the analysis in this EIS focuses on finfish and invertebrates that would be
likely to occur in the Project area and be affected by Project activities.

EFH is defined as “those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity” (16 USC 1802(10)). This section provides a qualitative assessment of the impacts of
each alternative on finfish, invertebrates, and EFH, which has been designated under the MSA as
“essential” for the conservation and promotion of specific fish and invertebrate species. More detailed
information regarding the impact on species listed under the ESA, as well as on EFH, can be found in the
EFH Assessment (BOEM 2022a) and the BA (BOEM 2022b). A discussion of benthic species is provided
in Section 3.6, Benthic Resources, and a discussion of commercial fisheries and for-hire recreational
fishing is provided in Section 3.9, Commercial Fisheries and For-Hire Recreational Fishing.

3.13.1 Description of the Affected Environment for Finfish, Invertebrates, and
Essential Fish Habitat

Finfish

The geographic analysis area was selected based on the likelihood of capturing the majority of movement
range for most finfish species that would be expected to pass through the Project area. This area is large
and has very diverse and abundant fish assemblages that can be generally categorized based on life
history and preferred habitat associations (e.g., pelagic, demersal, resident, and highly migratory species).

Benthic habitats within the Project area are characterized in Section 3.6, Benthic Resources. In general,
the Project area is relatively flat with ridge and trough features that are found throughout the mid-Atlantic
OCS. Ridges and troughs are closely oriented in a northeast-southwest direction, although side slopes are
typically less than 1 degree (Guida et al. 2017). Troughs are 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 et al. 2014). This may subsequently
influence distribution of fish as found by Vasslides and Able (2008) and Slacum et al. (2010) where
within the large ridge and trough shoal complexes of the Mid-Atlantic Bight, there were greater fish
abundance and diversity in the troughs than on the ridges. Similarly, species abundance on ridge tops was
significantly lower than in areas on either side of the ridge in the southern New Jersey shoal complex
(Vasslides 2007). Cutter and Diaz (2000) determined that troughs adjacent to shoals in the Mid-Atlantic
Bight contained higher densities of benthic invertebrates than the shoals themselves, which likely
provides greater availability of benthic forage and may be the primary reason for increased fish
abundance and diversity in these habitats. Several artificial reefs are documented in the Project area. Four
artificial reef areas are mapped offshore, adjacent to the Oyster Creek offshore export cable corridor, and

%5 |MEs are delineated based on ecological criteria including bathymetry, hydrography, productivity, and trophic
relationships among populations of marine species, and NOAA uses them as the basis for ecosystem-based
management.
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one is mapped offshore adjacent to the BL England offshore export cable corridor (COP Volume I,
Section 2.2.3.1.5; Ocean Wind 2022).

Various inshore habitat types are crossed by the proposed Oyster Creek export cable, including shoals,
intertidal, subtidal flats, and SAV. Intertidal and subtidal flats serve as important habitat to a diverse
assemblage of infaunal and epifaunal organisms and also serve as a protective barrier against erosional
impacts; additionally, intertidal and subtidal flats when submerged serve as critical grazing and predation
habitat for finfish (Savrese n.d.). SAV is a highly productive habitat that is important to inshore fish
production and acts as important nursery habitat for many fish species. Growth of SAV is limited by
water depth/light penetration and wave/current energy (Long Island Sound Study 2003); as such, SAV is
limited to the proposed Oyster Creek export cable where it crosses Barnegat Bay, a back-bay estuary.
Additional discussion of previously conducted studies related to SAV presence and density along the
proposed Oyster Creek export cable is provided in the EFH Assessment (BOEM 2022a) and COP
Volume 11, Appendix E (Ocean Wind 2022).

BOEM has funded several surveys of finfish species occurrence in the northeast WEAS, which are
summarized by Guida et al. (2017). The Mid-Atlantic Bight region is identified as one of the most
productive fishing areas along the East Coast of the United States, largely due to the diversity and density
of finfish that occur in the region (NJDEP 2010). In this region, fish distribution is largely influenced by
seasonal temperature fluctuation (NJDEP 2010). Furthermore, many recreationally and commercially
important fishes thrive in the region due to coastal ecosystems such as estuaries, with features such as
intertidal mudflats, salt marshes, and seagrass beds that provide nursery habitat for many of these species
(NJDEP 2010).

A number of state- and federally managed fishes found within the geographic analysis area and
potentially within the Project area include the following finfish species: American eel (Anguilla rostrata),
Atlantic croaker (Micropogonias undulatus), Atlantic herring (Clupea harengus), Atlantic menhaden
(Brevoortia tyrannus), Atlantic striped bass (Morone saxatilis), Atlantic sturgeon (Acipenser oxyrhynchus
oxyrhynchus), black drum (Pogonias cromis), black sea bass (Centropristis striata), bluefish (Pomatomus
saltatrix), cobia (Rachycentron canadum), scup (Stenotomus chrysops), shad (American shad [Alosa
sapidissima] and hickory shad [Alosa mediocris]) and river herring (alewife [Alosa pseudoharengus] and
blueback herring [Alosa aestivalis]), Spanish mackerel (Scomberomorus maculatus), monkfish (Lophius
spp.), spiny dogfish (Squalus acanthias), spot (Leiostomus xanthurus), summer flounder (Paralichthys
dentatus), tautog (Tautoga onitis), weakfish (Cynoscion regalis), winter flounder (Pseudopleuronectes
americanus), and coastal shark species. The Project area is also host to important forage species such as
sand lance (Ammodytes spp.), which have been found to be prey species to at least 45 species of fish in
the northwest Atlantic Ocean (Staudinger et al. 2020). The Project area includes a portion of Barnegat
Bay, an Estuary of National Importance under the National Estuary Program,?® which is a regionally
important estuary providing unique and diverse habitats, especially for early life stage development and
survival. A recent study investigating the fish community and potential impacts from rapid urbanization
around Barnegat Bay found 69 fish species within the bay throughout the spring, summer, and fall over a
period of 3 years (Valenti et al. 2017). Moreover, this study determined that urbanization did not appear
to be affecting fish populations; however, annual variation in recruitment and biotic factors could have
cumulative impacts, masking the potential impacts of urbanization around Barnegat Bay (Valenti et al.
2017).

% The National Estuary Program is a non-regulatory program established by Congress and authorized by Section
320 of the CWA in 1987.
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The outlook for finfish species throughout the geographic analysis area includes presumed increased
anthropogenic pressure as human population size along the northeastern seaboard increases (Ecosystem
Assessment Program 2012). Based on a 2021 MAFMC stock assessment document, most fishery stocks
for the region are not overfished and ecosystem biomass trends are stable (NOAA 2021). However,
ASMFC’s most recent stock reports (those available) indicate that 13 of the total 26 species managed by
ASMFC are currently overfished (ASMFC 2022). Species-selective harvesting has led to shifts in fish
community composition, with dominant populations comprising small pelagic fish, skates, and small
sharks, which are of relatively low economic value (NOAA 2009). To establish a general baseline of
population conditions, the following discussion relates to fishery stocks for finfish species either known
or considered likely to occur within the Project area; this is not an exhaustive list but is meant to provide
context related to current fishery stocks. It is important to note that the population analysis is specific to
the NEFMC management area, which extends to the Gulf of Maine, Georges Bank, and southern New
England. The following species are identified as having populations above target population levels:
monkfish, haddock, Atlantic pollock, Acadian redfish, red hake, and silver hake. Species identified as
having populations either below or significantly below target population levels include Atlantic herring,
Atlantic spiny dogfish, Atlantic cod, winter flounder, yellowtail flounder, Atlantic halibut, and white hake
(NEFMC 2021).

Invasive species are those organisms introduced to new habitats from various vectors that produce
harmful impacts on the natural marine ecosystem. While there have been no studies in offshore waters
encompassing the geographic analysis area, invasive species are known to inhabit nearshore waters in this
region and include species such as green crab, Asian shore crab, Chinese mitten crab, common periwinkle
(Littorina littorea), and lionfish. In addition to these inshore or nearshore invasive species, there are few
instances of invasive offshore species; one of the most successful offshore invasive species is the colonial
tunicate, Didemnum sp., which is not among the most dominant species in estuarine and coastal waters of
the New England states (Pederson et al. 2005).

Warming of coastal and shelf waters is resulting in a northward shift in the distributions of some fish
species that prefer cooler waters; based on future increases in surface water temperatures, it is expected
that this trend would continue (Morley et al. 2018; Ecosystem Assessment Program 2012). Fish species
managed by the NMFS Southeast Regional Office that may experience a northward shift toward the
Project area and could ultimately be affected by the Project during operation and decommissioning
include mahi mahi (Coryphaena hippurus), wahoo (Acanthocybium solandri), and Spanish mackerel
(Scomberomorus maculatus). Trends of fish populations shifting toward the northeast and generally into
deeper waters alter both species interactions and fishery interactions (Hare et al. 2016; NOAA 2021).
Recent habitat climate vulnerability analyses link black sea bass, scup, and summer flounder to several
highly vulnerable nearshore habitats including estuarine systems, suggesting that populations are facing
additional pressures that could lead to further population decline (Hare et al. 2016; NOAA 2021).
Multiple drivers interact with each fish species differently; however, underlying climate change is likely
linked to these changes. Most notably, fishes such as striped bass and flounder species may be affected
due to increased predation levels at early life stages, where warmer average winters may be affected
fishery resources during critical life stages. Striped bass surveys suggest that recruitment success has
decreased dramatically relative to the long-term average. Low recruitment could be caused by a mismatch
in striped bass larval and prey abundance as a result of warm winter conditions, leading to decreased
larval survival rates (NOAA 2021). Moreover, warm winters trigger early phytoplankton and zooplankton
blooms, including key prey species for juvenile striped bass (NOAA 2021).

Many species of finfish belonging to pelagic, demersal, shark, resident, or highly migratory assemblages
occur in the geographic analysis area, suggesting that these species could potentially occur within or pass
through the Project area. Moreover, several species with potential to occur within the Project area have
designated EFH either within or in the vicinity of the Project area (see BOEM 2022a). In addition to those
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species with designated EFH, several species of commercial and recreational importance would be
expected to occur within the geographic analysis area and Project area, including but not limited to striped
bass, which are discussed in further detail in Section 1.2 of Appendix I.

Pelagic finfish species are generally schooling fish that occupy the surface to midwater depths (0 to 3,281
feet [0 to 1,000 meters]) from the shoreline to the continental shelf and beyond as juveniles and adults.
Some species are highly migratory and may be present in the near-coastal and shelf surface waters of the
Mid-Atlantic Bight in the summer, taking advantage of the abundant prey in the warm surface waters.
Demersal fishes spend their adult life on or close to the ocean bottom. Common species of this
assemblage include skates, summer flounder, and black sea bass. Highly migratory finfish species travel
long distances and often cross domestic and international boundaries. Table 2.2.6-1 of the COP Volume Il
provides a summary of finfish species that could occur within the Project area and would therefore occur
within the greater geographic analysis area (Ocean Wind 2022).

Finfish species are characterized as estuarine, marine, or anadromous species. Estuarine species generally
reside in nearshore areas where waters have lower salinity levels than ocean waters (e.g., where rivers
meet the ocean) and include species such as white perch (Morone americana) and juvenile bluefish
(Pomatomus saltatrix). Marine finfish species are found offshore in deeper waters and utilize the open
water column; examples of marine finfish include Atlantic menhaden (Brevoortia tyrannus) and Atlantic
herring (Clupea harengus). Anadromous fish species prefer both nearshore and offshore waters but
annually migrate up rivers to lower-salinity environments for spawning. Juvenile anadromous species
leave coastal rivers and estuaries to enter the ocean, where they grow to sexual maturity prior to returning
to freshwater environments for spawning. Several species of anadromous fish are present in the
geographic analysis area and thus could occur in the Project area, including American shad, alewife, and
striped bass. In addition to estuarine, marine, and anadromous fish species, less common are the
catadromous species, which are fish species that behave in the opposite fashion of anadromous fish,
where adults migrate from freshwater to spawn in the sea, such as the American eel (Anguilla rostrata),
which are known to occur in riverine systems throughout New Jersey and make their way to the Atlantic
Ocean to spawn (Able et al. 2015). Several ESA-listed species may occur within the geographic analysis
area. The BA (BOEM 2022b) includes an analysis of nine ESA-listed species, which were determined to
potentially occur within the Project area: fin whale (Balaenoptera physalus), North Atlantic right whale
(NARW) (Eubalaena glacialis), sei whale (Balaenoptera borealis), sperm whale (Physeter
macrocephalus), green sea turtle (Chelonia mydas), leatherback sea turtle (Dermochelys coriacea),
loggerhead sea turtle (Caretta caretta), Kemp’s ridley sea turtle (Lepidochelys kempii), and Atlantic
sturgeon (Acipenser oxyrinchus). Discussion of potential effects on these species as a result of the Project
is provided in Section 4 of the BA (BOEM 2022b). Seven additional ESA-listed species were considered
but discounted from further analysis due to potential impacts being limited to interactions with vessels
outside of the Project area: blue whale (Balaenoptera musculus), hawksbill sea turtle (Eretmochelys
imbricata), the Northeast Atlantic distinct population segment (DPS) of loggerhead sea turtle, shortnose
sturgeon (Acipenser brevirostrum), giant manta ray (Manta briostris), Gulf of Maine DPS of Atlantic
salmon (Salmo salar), and oceanic whitetip shark (Carcharhinus longimanus) (Section 2.0 of the BA
[BOEM 2022b]).

Invertebrates

Invertebrate resources assessed in this section include the planktonic zooplankton community and
megafauna species that have benthic, demersal, or planktonic life stages. Macrofaunal and meiofaunal
invertebrates associated with benthic resources are assessed in Section 3.6. The description of invertebrate
resources is supported by studies conducted by Ocean Wind as well as other studies reviewed in the
literature listed in Section 1.3 of Appendix I. Benthic invertebrates within the geographic analysis area
include polychaetas, crustaceans (e.g., amphipods, crabs, lobsters), mollusks (e.g., gastropods, bivalves),
echinoderms (e.g., sand dollars, brittle stars, sea cucumbers), and various other groups (e.g., sea squirts,
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burrowing anemones) (Guida et al. 2017). Benthic invertebrates are commonly characterized by size (i.e.,
megafauna, macrofauna, or meiofauna). Macrofaunal and meiofaunal invertebrates associated with
benthic resources are assessed in Section 3.6, Benthic Resources. In this section, the description of
invertebrate resources focuses on the planktonic zooplankton community and megafauna species that
have one or more of the following life stages: benthic, demersal, or planktonic.

Zooplankton

Zooplankton are a type of heterotrophic plankton in the marine environment that range from small,
microscopic organisms to large species, such as jellyfish. These invertebrates play an important role in
marine food webs and include both organisms that spend their whole life cycles in the water column and
those that spend only certain life stages (larvae) in the water column (meroplankton). In the marine
environment, zooplankton dispersion patterns vary on a large spatial scale (from meters to thousands of
kilometers) and over time (hours to years). Zooplankton exhibit diel vertical migrations up to hundreds of
meters; however, horizontal largescale distributions over large distances are dependent on ocean currents
and the suitability of prevailing hydrographic regimes. Historical information is available for zooplankton
in the vicinity of the offshore Project area, along with information from ongoing data collection surveys
(e.g., the NEFSC Ecosystem Monitoring program surveys of the OCS and slope of the northeastern
United States, i.e., the Mid-Atlantic Bight, Southern New England, Georges Bank, and the Gulf of
Maine).

In the vicinity of the Offshore Project area, the zooplankton community tends to be dominated by
copepods (NJDEP 2010). Zooplankton productivity, spatial distribution, and species composition are
regulated by seasonal water changes off the New Jersey coast. Strong seasonal patterns with increased
zooplankton biomass are observed in spring within the upper few hundred meters of the water column
(NJDEP 2010). Maximum abundance tends to occur between April and May on the OCS and in August
and September on the inner shelf. The lowest zooplankton densities occur in February (NJDEP 2010 ).
Thermal stratification is seasonal, and when it breaks down, nutrients are released to the surface waters,
driving seasonal patterns. High productivity is typical of the Northeast Continental Shelf LME, but
productivity varies both spatially and seasonally. Large seasonal changes in water temperature occur in
the Project area due to the influence of the Gulf Stream and ocean circulation patterns, which strongly
regulate the productivity, species compaosition, and spatial distribution of zooplankton (NJDEP 2010). In
2021, for example, increasing zooplankton diversity in the Mid-Atlantic Bight was attributed to the
declining dominance of a calanoid copepod (C. typicus), while the zooplankton community maintained a
similar composition of other species (NOAA 2021). The temporal and spatial patterns of Calanus
copepods (zooplankton) have been linked to the phases of the North Atlantic Oscillation, which has a
direct effect on the position and strength of important North Atlantic Ocean currents (Fromentin and
Planque 1996; Taylor and Stephens 1998). Shifts in copepod patterns can influence reproduction in
marine mammals that depend on these zooplankton as a food resource (Greene et al. 2010).

A recent 3-year study of zooplankton in Barnegat Bay to characterize the zooplankton community found
that the abundance and diversity of the estuarine zooplankton community was subject to spatial, seasonal,
and interannual trends (Howson et al. 2017). The study concluded that bay zooplankton abundance can be
sensitive to direct and indirect effects of weather and climate, such that climate change has the potential to
result in long-term shifts in the zooplankton community. Changes in the nutrient status in areas of
Barnegat Bay and habitat alteration have also resulted in an increase in gelatinous zooplankton and the
development of resident populations of the Atlantic sea nettle (Chrysaora quinquecirrha) in the bay
(Bologna et al. 2017), which can influence zooplankton communities.
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Megafaunal Invertebrates Associated with Soft and Hard Substrates

Some megafaunal invertebrates found in the geographic analysis area are migratory (e.g., American
lobster, Jonah crab, longfin inshore squid, and northern shortfin squid [lllex illecebrosus]), while others
are sessile or have more limited mobility, meaning they would be expected to reside in the Project area
(e.g., Atlantic scallop [Placopecten magellanicus], Atlantic surfclam [Spisula solidissima], ocean quahog
[Arctica islandica], some crab species) (Section 1.3 of Appendix I). Atlantic sea scallop, Atlantic
surfclam, and ocean quahog were identified as shellfish species of concern for the New Jersey WEA by
Guida et al. (2017). NEFSC seasonal trawl survey catches within the New Jersey WEA between 2003 and
2016 found that longfin squid were one of the dominant species in the warmer seasons along with some
finfish species. In the colder seasons, finfish species were dominant (Guida et al. 2017). Notable seasonal
temperature changes within the Northeast Continental Shelf LME influence the distribution and
movement of invertebrates with latitudinal (north-south) seasonal migrations and longitudinal (inshore-
offshore) seasonal migrations (NJDEP 2010). Resident species often exhibit adaptations to the changing
environment within the New Jersey Continental Shelf and the Northeast Continental Shelf LMEs.

Highly mobile invertebrates with broad habitat requirements have more flexibility to respond to
disturbance and anthropogenic impacts compared to other invertebrates that are more sensitive because
they have limited mobility or require specific habitats during one or more life stages. This category
includes commercially valuable shellfish species with limited mobility as juveniles and adults: Atlantic
sea scallops, Atlantic surfclams, and ocean quahogs. Economically and ecologically important species
associated with soft sediments in the vicinity of the Lease Area include Atlantic sea scallop, bay scallop
(Argopecten irradians), horseshoe crab (Limulus polyphemus), Atlantic surfclam, squid, and ocean
quahog. Sea scallops are widespread in the New Jersey WEA but were trawled up in small numbers in
surveys summarized in Guida et al. (2017) and were not found to be abundant.

Other soft-sediment invertebrates include decapod crab species, sand dollars, starfish, and sea urchins.
The majority of the Lease Area comprises soft-sediment habitats; however, hard substrates may also
occur (NJDEP 2010). Hard substrates provide important nursery habitat for juvenile lobster and areas
where squid species can attach egg masses, called mops (NJDEP 2010). Both squid and American lobster
(Homarus americanus) are of economic importance. The commercial importance of other species, such as
Jonah crab (Cancer borealis), has increased with the decline of the American lobster fishery. Jonah crabs
are typically associated with rocky habitats as well as soft sediment, while lobsters prefer hard-bottom
habitats.

Ecologically sensitive cobble and boulder habitat that can act as nursery areas for juvenile lobster and is
preferable habitat for squid egg deposition was not observed within the Offshore Project area (Inspire
2021). Squid were documented at a few sampling stations within the Lease Area, and squid eggs were
found at one offshore export cable corridor station. Live Atlantic surfclams and scallops were found
within the Lease Area but were not observed within either export cable route corridor. A lobster was
observed at one of the stations surveyed across the offshore Lease Area (Inspire 2021).

Blue crab and hard clam (quahog) (Mercenaria mercenaria) are recreationally and commercially
harvested species that also have ecological importance in estuarine environments such as Barnegat Bay.
Blue crabs are known to use both shallow and deeper habitats within Barnegat Bay, including shallow
areas with SAV. Jivoff et al. (2017) found that SAV habitat was important for both adult male and female
blue crabs but was particularly important for female crabs. The hard clam population has been in
significant decline in the Barnegat Bay—L.ittle Egg Harbor Estuary for decades, such that clams are
absent from substantial areas of Little Egg Harbor. Bricelj et. al. (2017) found no evidence that
eutrophication and hypoxia were directly responsible for the decline and concluded an increase in clam
mortality rate due to unknown cause(s) may have been a significant factor. The authors also
acknowledged that there was a lack of documentation on historical fishing pressure. In a related study,
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Fantasia et al. (2017) found that algal food quality appeared to be more important for clam growth than
total algal biomass.

General Biological Trends in Primary Invertebrate Species

The most recent trends in primary invertebrate species have been summarized by NOAA (2021, 2022) in
the 2021 and 2022 State of the Ecosystem reports for the mid-Atlantic and recent information about
individual invertebrate stock assessment is provided by NMFS (2022). For both information sources, the
most recent invertebrate information was typically available for the years 2019, 2020, and 2021 but there
was a delay in some analyses due to COVID-19.

o Climate-related stress is increasing, which is expected to affect stock distributions and is a warning
sign for the potential for ecosystem-level changes. The mid-Atlantic has incurred more frequent and
intense marine heatwaves and a less stable Gulf Stream. The cold pool is becoming warmer and
smaller and occurs for a shorter time period, which can affect invertebrate species distributions.

e In general, finfish and invertebrate stocks are changing throughout the Northeast U.S. LME, with a
general movement of stocks in a northeasterly direction and into deeper areas.

e Combined landings of surfclam and ocean quahog decreased in 2020, while landings of combined
squid species increased. Since 2017 northern shortfin squid has been more available in the mid-
Atlantic, with a higher fishery catch per unit effort.

e The analysis by NOAA (2022) concluded that the decline in surfclam and ocean quahog was not
likely due to major shifts in feeding guilds, shifts in ecosystem trophic structure, stock status, or
management restrictions. NOAA (2022) noted that climate change appears to be affecting
distributions of surfclam and ocean quahog because both species are sensitive to warmer temperatures
and acidification, although acidification in surfclam summer habitat is approaching (and not at)
conditions that could potentially affect clam growth.

The diversity of zooplankton was found to be increasing in 2019 in the Mid-Atlantic Bight, driven by the
decreasing dominance of a calanoid species. Krill and large gelatinous zooplankton are increasing over
time.

Essential Fish Habitat

The MSA requires federal agencies to consult with NMFS on activities that could adversely affect EFH.

NOAA defines EFH as “those waters and substrate necessary to fish for spawning, breeding, feeding, or

growth to maturity” (NOAA 2004, 2013). NMFS, NEFMC, and MAFMC have defined EFH for various
species in the Northeastern United States offshore and nearshore coastal waters. EFH designations have

been described based on 10- by 10-foot (3- by 3-meter) squares of latitude and longitude along the coast.
The majority of EFH for species occurring in the waters of the New England and Mid-Atlantic OCS and
nearshore coastal waters is managed under federal FMPs developed by NEFMC and MAFMC (MAFMC
2020; NEFMC 2021). In addition to these species, several highly migratory species managed through an
FMP developed by NMFS (NMFS 2021a) are known or likely to occur in the geographic analysis area.

BOEM has prepared an EFH Assessment for the Project (BOEM 2022a). In summary, EFH has been
designated for the following species or management groups that occur in the New England and Mid-
Atlantic OCS and nearshore coastal waters (NMFS 2021b):

o Atlantic herring (Clupea harengus)

o Bluefish (Pomatomus saltatrix)
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o Highly migratory species (e.g., tunas [Thunnini], swordfish [Xiphias gladius], and sharks
[Selachimorpha])

o Mackerel (Scomber scombrus), squids (Decapodiformes), and butterfish (Peprilus triacanthus)
e Monkfish (Lophius americanus)

e Northeast multispecies (large mesh) (e.g., Atlantic cod [Gadus morhua], Atlantic pollock [Pollachius
virens], and windowpane flounder [Scophthalmus aquosus])

o Northeast multispecies (small mesh) (e.g., red hake [Urophycis chuss] and silver hake [Merluccius
bilinearis])

o Shellfish, Atlantic sea scallop (Placopecten magellanicus), Atlantic surfclam (Spisula solidissima),
and ocean quahog (Arctica islandica)

e Skates (Rajidae)
e Spiny dogfish (Squalus acanthias)

o Summer founder (Paralichthys dentatus), scup (Stenotomus chrysops) and black sea bass
(Centropristis striata)

NOAA, NEFMC, and MAFMC also identified HAPCs as a component of EFH. HAPCs are high-priority
areas for conservation and exhibit one or more of the following characteristics: rare, sensitive, stressed by
development, provide important ecological functions for federally managed species, or especially
vulnerable to anthropogenic degradation. HAPCs can cover specific localities or cover habitat types that
could be found at many locations (NOAA 2004). The only HAPC that could be directly affected by
Project activities is specific habitat for both juvenile and adult summer flounder. The summer flounder
HAPC includes all native species of macroalgae, seagrasses, and freshwater and tidal macrophytes (i.e.,
SAV) in any size bed, as well as loose aggregations, within currently designated adult and juvenile
summer flounder EFH (MAFMC 2016). In New Jersey, sandbar shark HAPC is in the Mullica River
estuary (Great Bay/Little Egg Harbor) and in Delaware Bay. The BL England export cable route would
pass within 3.9 miles of the southernmost point of the Great Bay/L.ittle Egg Harbor HAPC but would not
overlap it.

It is important to note that in addition to SAV being an EFH HAPC, it is also a Special Aquatic Site under
the CWA. SAV is an important inshore habitat component for many marine species. Once affected, SAV
can be difficult to replace and such efforts are often deemed unsuccessful (Lefcheck et al. 2019).

In addition to identifying, protecting, and restoring EFH and HAPC, to help maintain productive fisheries
and rebuild depleted fish stocks in the United States, NOAA also conducts stock assessments to monitor
the condition of federally managed fish stocks and provide the science information necessary for resource
managers to sustainably manage commercial and recreational fisheries. Stock assessments for federally
managed species potentially affected by the Project can be found on NMFS’s Stock Status, Management,
Assessment, and Resource Trends website (NMFS 2022) and NMFS’s NEFSC Stock Assessment Review
Index website (NEFSC 2021) and summaries are provided in the EFH Assessment (BOEM 2022a).

3.13.2 Environmental Consequences
3.13.2.1. Impact Level Definitions for Finfish, Invertebrates, and Essential Fish Habitat

Definitions of potential impact levels are provided in Table 3.13-1. There are no beneficial impacts on
finfish, invertebrates, and EFH.
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Table 3.13-1 Impact Level Definitions for Finfish, Invertebrates, and Essential Fish Habitat

e Pt Definition

Level Type
Negligible | Adverse Impacts on species or habitat would be so small as to be unmeasurable.
Minor Adverse Most impacts on species would be avoided; if impacts occur, they may result

in the loss of a few individuals. Impacts on sensitive habitats would be
avoided; impacts that do occur would be temporary or short term in nature.

Moderate | Adverse Impacts on species would be unavoidable but would not result in population-
level effects. 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.

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

3.13.3 Impacts of the No Action Alternative on Finfish, Invertebrates, and Essential
Fish Habitat

When analyzing the impacts of the No Action Alternative on finfish, invertebrates, and EFH, BOEM
considered the impacts of ongoing and planned non-offshore wind activities and other offshore activities.

3.13.3.1. Ongoing and Planned Non-Offshore Wind Activities

Under the No Action Alternative, baseline conditions for finfish, invertebrates, and EFH would continue
to follow current regional trends and respond to IPFs introduced by other ongoing activities. Ongoing
activities within the geographic analysis area that contribute to impacts on finfish, invertebrates, and EFH
are generally associated with commercial harvesting and fishing activities, fisheries bycatch, water quality
degradation and pollution, effects on benthic habitat dredging and bottom trawling, accidental fuel leaks
or spills, and climate change.

Some mobile invertebrates can migrate long distances and encounter a wide range of stressors over broad
geographical scales (e.g., longfin and shortfin squid). Their mobility and broad range of habitat
requirements may also mean that limited disturbance may not have measurable effects on their stocks
(populations). This would apply to finfish, where populations are composed largely of long-range
migratory species; it would be expected that their mobility and broad ranges would preclude many
temporary and short-term impacts associated with ongoing offshore impacts throughout the geographic
analysis area. Invertebrates with more restricted geographical ranges or sessile invertebrates or life stages
can be subject to the above stressors over time and can be more sensitive (Guida et al. 2017).

Fishing activity in the geographic analysis area is considered an ongoing activity that affects finfish and
invertebrates through intensity of fishing and, potentially, distribution of finfish and invertebrates.
Regulated fishing results in substantial removal of biomass of commercially regulated finfish and
invertebrate populations, as well as impacts through bycatch and ghost fishing by abandoned and lost
fishing gear. Changes to the management of commercial fisheries enforced by states, municipalities, or
NOAA (depending on jurisdiction) could result in changes to the distribution and intensity of fishing-
related impacts on finfish and invertebrate populations. However, the commercial fisheries buffer zone
regulations and recreational catch limits are not expected to change or result in any population decline.

Seafloor habitat is routinely disturbed through dredging (for navigation, marine minerals extraction, and
military purposes) and commercial fishing use of bottom trawls and dredge fishing methods. Abandoned
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or lost fishing gear remains in the agquatic environment for extended time periods, often entangling or
trapping mobile invertebrate and fish species. Based on data from NOAA, bycatch affects many species
throughout the geographic analysis area—most notably, windowpane flounder, blueback herring, shark
species, and hake species; the majority of bycatch is a result of open area scallop trawls, large-mesh otter
trawls, conch pots, and fish traps (NOAA 2019). Water-quality impacts from ongoing onshore and
offshore activities affect nearshore habitats, and accidental spills can occur from pipeline or marine
shipping. Invasive species can be accidentally released in the discharge of ballast water and bilge water
from marine vessels. The resulting impacts on invertebrates and finfish depend on many factors but can
be widespread and permanent, especially if the invasive species becomes established and outcompetes
native species.

Global climate change has the potential to affect the distribution and abundance of invertebrates and their
food sources, primarily through increased water temperatures but also through changes to ocean currents
and increased acidity. The New Jersey shelf has experienced increasingly elevated temperatures in both
surface and bottom depths (NOAA 2021). Finfish and invertebrate migration patterns can be influenced
by warmer waters, as can the frequency or magnitude of disease (Hare et al. 2016). Regional water
temperatures that increasingly exceed the thermal stress threshold may affect the recovery of the
American lobster fishery off the East Coast of the United States (Rheuban et al. 2017). Ocean
acidification driven by climate change is contributing to reduced growth and, in some cases, decline of
invertebrate species with calcareous shells. Increased freshwater input into nearshore estuarine habitats
can result in water quality changes and subsequent effects on invertebrate species (Hare et al. 2016).

Based on a recent study, northeastern marine, estuarine, and riverine habitat types were found to be
moderately to highly vulnerable to stressors resulting from climate change (Farr et al. 2021). In general,
rocky and mud bottom, intertidal, SAC, kelp, coral, and sponge habitats were considered the most
vulnerable habitats to climate change in marine ecosystems (Farr et al. 2021). Similarly, estuarine habitats
considered most vulnerable to climate change include intertidal mud and rocky bottom, shellfish, kelp,
SAYV, and native wetland habitats (Farr et al. 2021). Riverine habitats found to be most vulnerable to
climate change include native wetland, sandy bottom, water column, and SAV habitats (Farr et al. 2021).
As invertebrate habitat, finfish habitat, and EFH may overlap with these habitat types, this study suggests
that marine life and habitats could experience dramatic changes and decline over time as impacts from
climate change continue.

Planned non-offshore wind activities that may affect finfish, invertebrates, and EFH include new
submarine cables and pipelines, tidal energy projects, marine minerals extraction, dredging, military use,
marine transportation, fisheries use and management, global climate change, and oil and gas activities
(see Section F.2 in Appendix F for a complete description of ongoing and planned activities). These
activities would result in the same types of impacts as described for ongoing non-offshore wind activities.

Table F1-11 in Appendix F provides additional information on finfish, invertebrates, and EFH impacts
associated with ongoing and planned activities.

3.13.3.2. Offshore Wind Activities (without Proposed Action)

BOEM expects other offshore wind activities to affect finfish, invertebrates, and EFH through the
following primary IPFs.

Accidental releases: Offshore wind energy development could result in the accidental release of
contaminants or trash/debris that could affect water quality. The risk of any type of accidental release
would increase, primarily during construction but also during operations and decommissioning of
offshore wind facilities (Section A.8.2 in Appendix A discusses the nature of releases anticipated).
Hazardous materials that could be released include coolant fluids, oils and lubricants, and diesel fuels and
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other petroleum products. These materials tend to float in seawater, so they are less likely to directly
contact the benthic environment; however, zooplankton communities and planktonic stages of
invertebrates would be more likely to be exposed. Accidental release in the water column could also
affect finfish species through consumption of material and smothering, both of which could result in
mortality. Accidental releases could thus potentially result in lethal or sublethal effects, particularly on
finfish and invertebrates, especially sensitive life stages such as planktonic larvae. Any accidental releases
are expected to be localized and subject to mitigation to minimize environmental impacts. In most cases,
the corresponding impacts on benthic habitats are unlikely to be detectable unless there is a catastrophic
spill (e.g., an accident involving a tanker ship) or the spill involves heavy fuel oil that would sink to the
seabed and persist in the aquatic environment for a longer time period. Compliance with USCG
regulations would minimize the risk of accidental release of trash or debris. Therefore, with mitigation
measures in place, the total volume of contaminants and trash or debris from accidental releases would be
negligible and not measurably contribute to potential adverse impacts in the geographic analysis area.

A wide variety of marine vessels utilize anti-fouling and anti-corrosion paints to protect hulls from
biofouling and corrosive processes induced by the marine environment in order to improve vessel
longevity. Moreover, subsurface components of WTGs and OSS may also utilize anti-fouling and anti-
corrosion coatings to prevent degradation of project components. Potential chemical leaching from anti-
fouling and anti-corrosion coatings may cause toxic effects on finfish, invertebrates, and EFH. Increased
offshore wind development could increase the potential toxic effect of anti-fouling and anti-corrosion
coatings on marine organisms.

Epoxied resins and polyurethane-based coatings are a state-of-the-art technique for corrosion protection in
a wide range of marine applications and are an artificial barrier to separate the steel from the corrosive
environment (Lyon et al. 2017; Price and Figueira 2017). Organic compounds and Bisphenol A, common
components of epoxied resins used in marine applications, were seen to leach from epoxy coatings in a
laboratory setting (Bruchet et al. 2014; Rajasérkké et al. 2016). Copper-based anti-fouling paints are also
used in many marine applications and have replaced previous anti-fouling paints such as Tributyltin
paints, which were found to have toxic effects on marine organisms (Alzieu et al. 1986; Michel and
Averty 1999). Katranitsas et al. 2003 found copper-based anti-fouling paint to be substantially toxic to
Artemia nauplii. Although the extent of emissions from anti-fouling and anti-corrosion coatings are
currently unknown at scales such as the Wind Farm Area and greater WEA, increased usage of such
coatings due to future wind generation activities may be a point source of toxic chemicals potentially
affecting finfish, invertebrates, and EFH.

The overall impacts of anti-fouling and anti-corrosion paints on finfish, invertebrates, and EFH at the
scale of the Wind Farm Area and greater WEA require further evaluation and are difficult to adequately
guantify; however, impacts are likely to be negligible, resulting in little change to these resources. As
such, anti-fouling and anti-corrosion paints used during offshore wind development processes would not
be expected to appreciably contribute to population-level impacts on these resources.

Another potential impact related to vessels and vessel traffic is the accidental release of invasive species,
especially during ballast water and bilge water discharges from marine vessels. Increasing vessel traffic
related to the offshore wind industry would increase the risk of accidental releases of invasive species,
primarily during construction. Vessels are required to adhere to existing state and federal regulations
related to ballast and bilge water discharge, including USCG ballast discharge regulations (33 CFR
151.2025) and USEPA National Pollutant Discharge Elimination System Vessel General Permit
standards, both of which aim at least in part to prevent the release and movement of invasive species.
Adherence to these regulations would reduce the likelihood of discharge of ballast or bilge water
contaminated with invasive species. Although the likelihood of invasive species becoming established
due to offshore wind activities is low, the impacts of invasive species invertebrates could be strongly
adverse, widespread, and permanent if the species were to become established and out-compete native
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fauna. The increase in this risk related to the offshore wind industry would be small in comparison to the
risk from ongoing activities (e.g., trans-oceanic shipping).

The overall impacts of accidental releases on finfish, invertebrates, and EFH are likely to be localized and
short term, resulting in little change to these resources. As such, accidental releases from offshore wind
development would not be expected to appreciably contribute to overall impacts on these resources, and
impacts would be minor.

Anchoring: In the offshore wind scenario, there would be increased vessel anchoring during survey
activities and during the construction, installation, maintenance, and decommissioning of offshore
components. In addition, anchoring/mooring of meteorological towers or buoys could be increased.
Anchoring causes temporary disturbance to seafloor, which would be considered temporary, short-term
impacts that occur regularly throughout the geographic analysis area. These activities would increase
turbidity and could result in direct mortality of benthic, finfish, and invertebrate resources or degradation
of sensitive hard-bottom habitats, including EFH. Anchoring would cause increased turbidity levels and
would have the potential for physical contact to cause lethal or sublethal effects on invertebrates. Other
offshore wind projects could disturb up to 2,663 acres (10.8 km?) of seafloor habitat, increasing turbidity
and potentially disturbing, displacing, or injuring benthic habitat, finfish, and invertebrates. This
disturbance would be localized and temporary, representing considerably less than 1 percent of the total
available benthic habitat within the geographic analysis area. Potential impacts would be minimized by
the implementation of mitigation measures. For finfish specifically, it is unlikely that adult fish would be
directly affected by anchoring and impacts would be negligible. However, less-mobile life stages such as
eggs and larvae could experience direct mortality or smothering from turbidity with impacts occurring at
a local, small scale, not at population or species level, and they would be temporary, minor, and localized.
It would be expected that recovery of any affected species would occur in the short term, although
degradation of sensitive habitats could persist in the long term.

Physical seabed disturbance due to anchoring would generally result in localized and temporary impacts
on invertebrate resources, with recovery in the short term, with the exception of sensitive inshore habitats
such as areas where SAV is present. Anchoring in SAV could cause loss of sensitive habitat, resulting in
long-term impacts. Studies related to the impacts of recreational boating in the Mediterranean Sea
indicate that anchoring (and chains associated with anchors) was the largest human-related impact
affecting sensitive habitats, which include seagrass meadows (Carreno and Lloret 2021). Mobile
invertebrates would be temporarily displaced, whereas sessile and slow-moving invertebrates could be
subject to localized lethal and sublethal impacts. Demersal eggs and larvae would be particularly
vulnerable to sediment disturbance and resettlement. High rates of mortality can occur in longfin squid
egg masses if exposed to abrasion. In contrast, if the anchoring activity leads to the restructuring of
patchy cobble boulder habitat into more linear, continuous cobble habitat, the change may provide
juvenile lobsters with higher-value small-scale habitat, where predation rates would be expected to be
lower (Guarinello and Carey 2020).

Impacts would be expected to be localized, turbidity would be temporary, and mortality of sessile
invertebrate and life stages from contact would be recovered in the short term. Degradation of sensitive
habitats, such as eelgrass beds and hard-bottom habitats, if it occurs, could be long term to permanent.
The overall impacts of anchoring on finfish, invertebrates, and EFH are likely to be minor, localized, and
short term.

EMF: The marine environment continuously generates a variable ambient EMF. Additional EMF would
also emanate from new offshore export cables and inter-array cables constructed for offshore wind
projects. Under the No Action Alternative, up to 10,297 miles (16,571 kilometers) of cable would be
added in the geographic analysis area, producing EMF in the immediate vicinity of each cable during
operations. BOEM would require future submarine power cables to have appropriate shielding and burial
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depth to minimize potential EMF effects from cable operation. EMF effects from these future projects on
finfish, invertebrates, and EFH would vary in extent and significance depending on overall cable length,
the proportion of buried versus exposed cable segments, and project-specific transmission design (e.g.,
HVAC or HVDC, transmission voltage). EMF strength diminishes rapidly with distance, and EMF that
could elicit a behavioral response in an organism would likely extend less than 50 feet (15.2 meters) from
each cable. When submarine cables are laid, installers typically maintain a minimum separation distance
of at least 330 feet (100 meters) from other known cables to avoid inadvertent damage during installation,
which also precludes any additive EMF effects from adjacent cables.

Population-level impacts on finfish have not been documented for EMF from alternating current cables
(CSA Ocean Sciences Inc. and Exponent 2019). There is no evidence to indicate that EMF from undersea
alternating current power cables adversely affects commercially and recreationally important fish species
within the southern New England area (CSA Ocean Sciences Inc. and Exponent 2019). A more recent
review by Gill and Desender (2020) supports these findings, where fish were found to be affected by
EMF at high intensity for a small number of individual finfish species; however, response in finfish was
not found to occur at the EMF intensities associated with marine renewable energy projects. For example,
behavioral impacts have been documented for benthic species such as skates near operating direct current
cables (Hutchison et al. 2018, 2020). Skates exhibited changes in behavior in the form of increased
exploratory searching and slower movement speeds near the EMF source, but EMFs did not appear to
present a barrier to animal movement.

To date, the effects of EMF on invertebrate species have not been extensively studied, and studies of the
effects of EMF on marine animals have mostly been limited to commercially important species such as
lobster and crab (e.g., Love et al. 2017; Hutchison et al. 2020). Burrowing infauna may be exposed to
stronger EMFs, but scientific data are limited. Recent reviews by Gill and Desender (2020), Albert et al.
(2020), and CSA Ocean Sciences Inc. and Exponent (2019) of the effects of EMF on marine invertebrates
in field and laboratory studies concluded that measurable effects can occur for some species, but not at the
relatively low EMF intensities representative of marine renewable energy projects. For example,
behavioral impacts were documented for lobsters near a direct current cable (Hutchison et al. 2018) and a
domestic electrical power cable (Hutchison et al. 2020), including subtle changes in activity (e.g., broader
search areas, subtle effects on positioning, and a tendency to cluster near the EMF source), and only when
the lobsters were within the EMF. There was no evidence of the cable acting as a barrier to lobster
movement and no effects were observed for lobster movement speed or distance traveled. Additionally,
faunal responses to EMF by marine invertebrates, including crustaceans and mollusks (Hutchison et al.
2018; Taormina et al. 2018; Normandeau et al. 2011), include interfering with navigation that relies on
natural magnetic fields, predator/prey interactions, avoidance or attraction behaviors, and physiological
and developmental effects (Taormina et al. 2018).

Other studies have found that EMF does not affect invertebrate behavior. For example, Schultz et al.
(2010) and Woodruff et al. (2012, 2013) conducted experiments exposing American lobster and
Dungeness crab (Metacarcinus magister) to EMF fields ranging from 3,000 to 10,000 milligauss and
found that EMF did not affect their behavior. Assuming the other wind projects with HVAC cables in the
geographic analysis area have similar array and export cable voltages as the Proposed Action, the induced
magnetic field levels expected for the offshore wind projects are two to three orders of magnitude lower
than those tested by Schultz et al. (2010) and Woodruff et al. (2012, 2013). Similarly, a field experiment
in Southern California and Puget Sound, Washington, found no evidence that the catchability of two crab
species was influenced by the animals crossing an energized low-frequency submarine alternating current
power cable (35 and 69 kV, respectively) to enter a baited trap. Whether the cables were unburied or
lightly buried did not influence the crab responses (Love et al. 2017). While these voltages are between
two and eight times lower than those proposed for the Project, the array and export cables for the Project
would be shielded and buried at depth to reduce potential EMF from cable operation.
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Impacts of EMF on benthic habitats is an emerging field of study; as a result, there is a high degree of
uncertainty regarding the nature and magnitude of effects on all potential receptors (Gill and Desender
2020). Recent reviews by Bilinski (2021), Gill and Desender (2020), Albert et al. (2020), and Snyder et
al. (2019) of the effects of EMF on marine organisms in field and laboratory studies concluded that
measurable, though minimal, effects can occur for some species, but not at the relatively low EMF
intensities representative of marine renewable energy projects. Behavioral impacts from EMF, though
observed at higher levels than are representative of offshore wind projects, were documented for lobsters
near a direct current cable (Hutchison et al. 2018) and a domestic electrical power cable (Hutchison et al.
2020), including subtle changes in activity (e.g., broader search areas, subtle effects on positioning, and a
tendency to cluster near the EMF source). There was no evidence of the cable acting as a barrier to lobster
movement and no effects were observed for lobster movement speed or distance traveled. Additionally,
faunal responses to EMF by marine fauna, including crustaceans and mollusks, include attraction to the
source, interference with navigation that relies on natural magnetic fields, predator/prey interactions,
avoidance or attraction behaviors, increased burrowing by polychaetes, increased exploratory and
foraging behavior, and physiological and developmental effects (Bilinski 2021; Jakubowska et al. 2019;
Hutchison et al. 2018; Taormina et al. 2018; Normandeau et al. 2011). Burrowing infauna and finfish may
be exposed to stronger EMF, but little information is available regarding the potential consequences. Non-
mobile infauna would be unable to move to avoid EMF. A recent study concludes that impacts on finfish
from EMF are minor or short term, specifically for species that are known to sense EMF more acutely
than pelagic fish species, such as elasmobranchs and benthic species (Bilinski 2021). This study indicated
that impacts were limited to minor responses in elasmobranchs and benthic species, which included
attraction to cabled areas. It is important to reiterate that EMF impacts on finfish have not been
extensively studied and it remains unknown if finfish experience physiological impacts, what life stages
of finfish are most affected by EMF, and if long-term impacts develop later in life (Bilinski 2021). Any
effects, however, would be localized and would not have population-level impacts due to the small spatial
scale of the impact relative to the available benthic habitat in the geographic analysis area.

EMF levels would be highest at the seabed and in the water column above cable segments that cannot be
fully buried and are laid on the bed surface under protective rock or concrete blankets. Invertebrates in
proximity to these areas could experience detectable EMF levels and minimal associated behavioral
effects. These unburied cable segments would be short and widely dispersed. CSA Ocean Sciences, Inc.
and Exponent in 2019 found that offshore wind energy development as currently proposed would have
negligible effects, if any, on bottom-dwelling finfish and invertebrates residing within the southern New
England area. For pelagic species within the same area, no negative effects were expected from offshore
wind energy development as currently proposed because of their preference for habitats located at a
distance from the seabed.

The information summarized above indicates that EMF impacts on finfish, invertebrates, and EFH would
be biologically insignificant, highly localized, and limited to the immediate vicinity of cables and would
be undetectable beyond a short distance; however, localized impacts would persist as long as cables are in
operation. Most exposure is expected to be of short duration, and the affected area would represent an
insignificant portion of the available habitat for finfish and mobile invertebrate species; therefore, impacts
on finfish, invertebrates, and EFH would be expected to be negligible.

Lighting: Light can attract finfish and invertebrates, including potential prey for finfish, further acting as
an attractant for finfish. As such, light could potentially affect finfish movement in highly localized areas.
Light can also affect natural reproductive cycles for finfish, e.g., spawning; however, light would need to
be persistent and present for long periods of time to influence natural reproductive cycles (Longcore and
Rich 2004). Light is important in guiding the settlement of invertebrate larvae, and artificial light can
change the behavior of aquatic invertebrates such as squid, although the direction of response can be
species and life stage specific. Planned activities include up to 2,946 offshore WTGs in the geographic
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analysis area. Construction and O&M of these structures would introduce short-term and long-term
sources of artificial light to the offshore environment in the form of vessel lighting and navigation and
safety lighting on offshore WTGs. Zooplankton diel migration and movement may be also influenced by
changes in light exposure. Offshore wind development would result in increased light from offshore
structures and vessels. Vessels would be lit during construction, maintenance, and decommissioning.
Impacts from vessel lighting would likely be insignificant relative to activities not related to offshore
wind that occur throughout the geographic analysis area. Furthermore, potential impacts from lighting
would be anticipated to have little impact on finfish and invertebrates during daylight hours and would be
limited by the depth of the water in the offshore wind lease areas.

The overall impacts of light on finfish, invertebrates, and EFH are likely to be negligible, localized, and
short term, resulting in little change to these resources. As such, light from offshore wind development
would not be expected to appreciably contribute to overall impacts on these resources and impacts would
be negligible.

Cable emplacement and maintenance: Dredging for cable emplacement results in short-term, localized
impacts, such as habitat alteration and change in complexity, on finfish, invertebrates, and EFH. Dredging
would be expected to occur most often in areas of sand waves where jet plowing would not be sufficient
to meet target burial depths for cables. It would be expected that plumes of sediment resulting from
dredging activities would redeposit to areas composed of similar sediments, due to the sandy nature of the
seafloor throughout much of the geographic analysis area. Sandy or silty habitats, which are abundant in
the geographic analysis area, are quick to recover from dredging disturbance. According to Newcombe
and MacDonald (1991), impacts from settlement of resuspended sediment plumes increase with the
concentration of resuspension and the duration over which invertebrates are exposed to that plume. When
studying the dredge plume dynamics of New York/New Jersey Harbor, USACE (2015) noted that
sediment concentrations decreased exponentially with time and distance in the down-current direction
(within 15 minutes of release, concentrations were noted to be less than 50 milligrams per liter [mg/L]).
Resuspension of coarse-grained sands within the offshore wind lease areas is expected to be limited in
duration, resulting in a relatively short exposure of finfish and invertebrates to the plume. Seabed profile
alterations could cause long-term or permanent impacts on EFH. Mechanical trenching, used in more
resistant sediments (e.g., gravel, cobble), causes seabed profile alterations during use, although the seabed
is typically restored to its original profile after utility line installation in the trench. Habitat function in
these areas would be expected to recover in the short term following dredging activities.

Therefore, it would be anticipated that habitat alterations resulting from dredging would have negligible
to minor impacts on finfish and invertebrates that would be temporary or short term; however, long-term
or permanent impacts on EFH are possible.

Dredging activities result in plumes of sediments into the water column that will eventually settle on the
seafloor (estimated to last 1 to 6 hours at a time, after which the sediment is deposited on the seafloor).
Additional activities such as trenching for new cables, as well as maintenance activities, also periodically
disturb sediments. In general, sediment plumes are localized, which results in larger and coarser sediment
falling out of the water column and settling on the seafloor in the area near or immediately adjacent to the
activity, while smaller, fine sediments may remain suspended in the water column for a longer time
period before settling potentially at a greater distance from the disturbance. In addition to dredging, pile-
driving activities can produce sediment plumes that would result in sediment deposition and burial of
invertebrates and non-motile organisms and life stages, such as benthic eggs and larvae. Additional
discussion related to effects from turbidity and sedimentation is provided in the EFH Assessment (BOEM
2022a).

Finfish are unlikely to be affected by sediment deposition or burial; however, sessile life stages of some
finfish such as eggs and larvae could be smothered by sediments, causing mortality. Impacts would be
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expected to vary by time of year, based on when any finfish species may spawn. Additionally, visual
predators and suspension feeders could be affected by sediment plumes on a short-term and temporary
basis where hunting/foraging success could decrease; however, it would be expected that sediment
deposition would occur relatively quickly due to the mostly coarse nature of sediments in the geographic
analysis area. Overall impacts due to sediment deposition and burial would be considered negligible to
minor, localized, and temporary or short term.

Dredging and mechanical trenching used in the course of cable installation could cause localized, short-
term impacts (habitat alteration, lethal and sublethal effects) on invertebrates through sediment deposition
and seabed profile alterations. Sediment deposition could result in adverse impacts on invertebrates,
including smothering. The tolerance of invertebrates to being covered by sediment (sedimentation) varies
among species and life stage. Some sessile shellfish may only tolerate 0.4 to 0.8 inch (1 to 2 centimeters),
while other benthic organisms can survive burial in upward of 7.9 inches (20 centimeters) (Essink 1999).
Demersal eggs and larvae would be particularly vulnerable to sediment disturbance and resettlement. For
example, high rates of mortality can occur in longfin squid egg masses if exposed to abrasion. For
migratory invertebrate species, impacts would be expected to vary by time of year, based on the species’
presence in the vicinity of the dredge area.

Dredged material disposal during construction, if any occurs in the geographic analysis area, would cause
localized, temporary turbidity increases and long-term sedimentation or burial of invertebrates at the
immediate disposal site. The impacts of burial would be mostly short term with less potential for long-
term impacts.

Cable emplacement and maintenance activities (including dredging) would disturb sediments and cause
sediment suspension, which could disturb, displace, and directly injure finfish species and EFH. Short-
term disturbance of seafloor habitats could disturb, displace, and directly injure or result in mortality of
invertebrates in the immediate vicinity of the cable-emplacement activities. Sediment disturbance and
resettlement could also affect eggs and larvae, particularly demersal eggs such as longfin squid eggs,
which have high rates of mortality if egg masses are exposed to abrasion. When new cable emplacement
and maintenance cause resuspension of sediments, increased turbidity could have an adverse impact on
filter-feeding fauna such as bivalves. Depending on the substrate being disturbed, invertebrates could be
exposed to contaminants via the water column or resuspended sediments, but effects would depend on the
degree of exposure.

Cable emplacement and maintenance activities could result in short-term, temporary impacts and over
time may result in long-term habitat alterations. The intensity of impacts would be dependent on multiple
factors, including time of year, sediment type, and habitat type being affected where activities occur. For
example, sand is the predominant sediment type within the New Jersey WEA (Guida et al. 2017), so
disturbed sediments would be expected to settle out of the water column relatively quickly and travel
shorter distances than if the seabed was dominated by finer sediments (mud). The impact of increased
turbidity on invertebrates depends on both the concentration of suspended sediment and the duration of
exposure. Plume modeling completed for other wind development projects within the region and with
similar sediment characteristics (Vineyard Wind 1, Block Island Wind Farm, and Virginia Offshore Wind
Technology Advancement) predict that suspended sediment would usually settle well before 12 hours
have elapsed (COP Volume II, Section 2.1.2.2.1; Ocean Wind 2022). BOEM, therefore, expects relatively
little impact from increased turbidity (separate from the impact of direct sediment deposition) due to
cable-emplacement and maintenance activities. The cable routes for other offshore wind projects are
under review and have not been fully determined at this time. This IPF could cause impacts during
construction and maintenance activities. Assuming projects use installation procedures similar to those
proposed in Appendix E, the extent of impacts would be limited to approximately 6 feet (0.9 meter) to
either side of each cable. Therefore, the duration and extent of impacts would be limited and short term,
and it would be expected that finfish and invertebrates would recover following this disturbance;
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however, EFH and other habitats such as eelgrass or hard-bottom habitats, discussed further in Section
3.6, may remain permanently altered (Hemery 2020), as eelgrass would be expected to require a greater
amount of time to recover. Long-term loss of eelgrass and other complex habitats could affect finfish and
invertebrate species that utilize these habitats, potentially resulting in increased predation pressure due to
loss of refuge habitat as well as decreased hunting success, again due to loss of cover habitat. These
impacts would be expected to primarily affect inshore species, particularly those in Barnegat Bay,
including summer flounder. Affected hard-bottom habitat would not be expected to recover but the extent
of hard-bottom habitat that could potentially be affected is assumed to be low relative to the amount of
this habitat available throughout the geographic analysis area.

Some types of cable installation equipment use water withdrawals, which can entrain planktonic
invertebrate larvae (e.g., squid, crab, lobster) with assumed 100-percent mortality of entrained individuals
(COP Volume II, Section 2.2.5.2.1; Ocean Wind 2022). Due to the surface-oriented intake, water
withdrawal could entrain pelagic eggs and larvae but would not affect resources on the seafloor.
However, the rate of egg and larval survival to adulthood for many species is very low (MMS 2009). Due
to the limited volume of water withdrawn, BOEM does not expect population-level impacts on any given
species.

Based on the assumptions provided in Appendix F, offshore cables associated with wind projects would
be similar to those of the Project, including inter-array cables, substation interconnection cables, and
offshore export cables. The geographic analysis area for finfish and invertebrates is over 16 million acres
(64,750 km?) in size. The total seafloor disturbance would represent less than 0.1 percent of the
geographic analysis area, and suspended sediment should settle well before 12 hours. Cable routes that
intersect sensitive EFH such as eelgrass beds or rocky bottom and other more complex habitats may cause
long-term or permanent impacts; otherwise, impacts of habitat disturbance and mortality from physical
contact with finfish and invertebrates would be recovered in the short term, and overall impacts would be
expected to be minor to moderate.

Noise: Noise impacts caused by offshore construction, G&G, and O&M activities, cable laying/trenching,
and pile driving could affect finfish and invertebrates. Of these noise-producing factors, noise from pile
driving would likely have the greatest impact. Pile-driving noise is a temporary impact that occurs during
installation of foundations for offshore wind structures. Pile-driving noise is produced intermittently
during construction for a period of 4 to 6 hours per day. Pile driving for construction of more than one
offshore wind project may occur concurrently within the geographic analysis area over an 8-year period.

In-water noise is transmitted through the water column and seabed and could cause injury to and mortality
of finfish present in the vicinity of each pile. Noise from pile driving would cause short-term stress and
behavioral changes to finfish and invertebrates. Sound transmission depends on many environmental
parameters, such as the sound speeds in the water and substrates. It also depends on the sound production
parameters of a pile and how it is driven, including the pile material, size (Iength, diameter, and
thickness), and make and energy of the hammer (COP Volume 11, Appendix R-2; Ocean Wind 2022).
Fish response would be highest near impact pile driving (within tens of meters), moderate at intermediate
distances (within hundreds of meters), and low far from the pile (within thousands of meters) (COP
Volume 111, Appendix R-2; Ocean Wind 2022). During active pile-driving activities, highly mobile
finfish likely would be displaced from the area, most likely showing a behavioral response; however, fish
in the immediate area of pile-driving activities could suffer injury or mortality. Affected areas would
likely be recolonized by finfish in the short term following completion of pile-driving activity. Early life
stages of finfish, including eggs and larvae, could experience mortality or developmental issues as a result
of noise; however, thresholds of exposure for these life stages are not well studied (Weilgart 2018).

Impacts from pile-driving noise on finfish would also depend on other factors that affect local fish
populations, including time of year. Impacts from noise would be greater if occurring during spawning
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periods or in spawning habitat, particularly for species that are known to aggregate in specific locations to
spawn, use sound to communicate, or spawn once in their lifetime. Prolonged localized behavioral
impacts on specific finfish populations over the course of years could reduce reproductive success for
multiple spawning seasons for those populations, which could result in long-term decline in local
populations. However, based on behavioral studies of black sea bass (Jones et al. 2020), fish behavior
returns to a pre-exposure state following completion of noise impacts. Additionally, as acoustic impacts
decline with distance, it is unlikely that impacts of pile driving from wind farms outside of a certain
threshold distance would result in any local population being subject to multiple years of acoustic impacts
that would result in long-term impacts on the population. Therefore, impacts on finfish from pile driving
are anticipated to be temporary and intermittent during periods when pile driving is actively occurring. It
is important to note that no planned non-offshore wind pile-driving activities have been identified within
the geographic analysis area for this resource other than current ongoing activities.

Marine invertebrates lack internal air spaces and gas-filled organs needed to detect sound pressure and so
are considered less likely to experience injury from over-expansion or rupturing of internal organs, the
typical cause of lethal noise-related injury in vertebrates (Popper et al. 2001). Noise thresholds for adult
invertebrates have not been developed because of a lack of available data, but some invertebrates are
responsive to particle motion and are therefore capable of vibration reception (e.g., crustaceans, squid)
(Mooney et al. 2020). This is supported by other studies that found American lobster and shore crabs
(Carcinus maenas) to have some capability to detect and respond to sound (Jézéquel et al. 2021; Aimon et
al. 2021). Noise has also been shown to affect bivalves based on reactions where bivalves close their
valves and burrow deeper when subjected to noise and vibration stimuli (Roberts and Elliott 2017).
Prolonged valve closure could result in reduced respiration and growth in bivalves, prevent expulsion of
wastes, and lead to mortality at a local level.

The longfin squid has been found to exhibit an initial startle response, comparable to that of a predation
threat, to pile-driving impulses recorded from a wind farm installation, but upon exposure to additional
impulses, the squid’s startle response diminished quickly, indicating potential habituation to the noise
stimulus (Jones et al. 2020). After a 24-hour period, the squid seem to re-sensitize to the noise, which is
an expected response to natural stimuli, as well. Squid schooling and shoaling behavior could be
interrupted when exposed to pile-driving impulse noises, which could affect predation risk. Feeding
behavior in longfin squid was disrupted by exposure to playbacks of pile-driving noise, resulting in
increased failure of predation attempts on killfish (Fundulus heteroclitus). Regardless of whether they
were hunting, squids exhibited comparable alarm responses to noise. Hearing measurements confirmed
the noise was detected by the squid (Jones et al. 2021).

Noise transmitted through water and through the seabed can cause a disturbance response in invertebrates
within a limited area around each pile and short-term stress and behavioral changes in individuals over a
greater area (e.g., discontinuation of feeding activity). The extent depends on pile size, hammer energy,
and local acoustic conditions, with the affected areas recolonized in the short term. These impacts are
therefore anticipated to be temporary and intermittent, occurring only during active impact and vibratory
pile driving.

Noise impacts from G&G activities are anticipated to occur annually for the foreseeable future but will be
localized. Seismic surveys that are used for oil and gas exploration create high-intensity impulsive noise
that penetrate the seabed and could potentially cause injury or behavioral impacts on finfish and
invertebrates (BOEM 2012). It is important to note that seismic surveys for the purposes of offshore wind
are generally used to investigate shallow hazards and hard-bottom areas for the purposes of evaluating the
feasibility of turbine installation; as such, seismic surveys for offshore wind do not require use of seismic
air guns (used for oil and gas exploration), which penetrate miles into the seabed. Consequently, seismic
surveys for offshore wind have far fewer impacts than those for oil and gas exploration. Oil and gas
exploration on the Atlantic OCS is currently unlikely. These impacts would be highly localized around
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the sound source and would be short term in duration. Finfish and invertebrates in the general area but not
in the immediate vicinity of the sound source could experience short-term stress and temporary behavioral
changes in a larger area affected by the sound. HRG surveys would be anticipated to occur within the
geographic analysis area for the purpose of collecting data on conditions at the seafloor and the shallow
subsurface. HRG surveys require the use of sparkers and boomers, which generally operate within
discrete frequency bands for short durations (relative to seismic airguns). Sparkers and boomers put out
less energy relative to seismic airguns and operate in smaller areas and would only be expected to
potentially affect finfish and invertebrates close to the activity. During HRG activities, finfish and
invertebrates close to sparkers and boomers may experience short-term and very localized impacts that
could include displacement.

Noise from trenching equipment for placement of new or expanded submarine cables and pipelines is
likely to occur within the geographic analysis area. It is assumed that while these disturbances are likely
to occur, they would be infrequent over the next 35 years. Trenching noise is dependent on the substrate
being trenched, where sandy sediments would be expected to create lower noise levels compared to rocky
substrate or larger cobbles. In a study by Subacoustech, noise from trenching was found to be composed
of broadband noise, tonal machinery noise, and transients, likely associated with rock breakage; a source
level of 178 decibel (dB) re 1 micropascal (uPa) at 1 meter distance was measured during the study
(Nedwell et al. 2007), which is lower than the thresholds where injury to fish would be expected but
above the threshold where behavioral changes may occur. As such, noise impacts from trenching would
be expected to alter fish behavior at close range. Noise impacts associated with submarine cables and
pipelines would be temporary and localized and extend only a short distance beyond the emplacement
corridor. Impacts from noise would be lower than impacts from the trenching and disturbance to the
seafloor; regardless, the most prominent noise-producing activities would be related to trenching and
seafloor excavation, if burial of pipeline or cables is determined to be necessary. Noise from trenching
could result in injury or mortality for finfish in the immediate vicinity of the activity and would likely
result in temporary behavioral changes in a broader area. These impacts would be short term, and finfish
would be expected to return to the areas of impact following any cable or pipeline activities.

Noise from aircraft, vessels, and WTG O&M is expected to occur within the geographic analysis area, but
it is anticipated that these activities would have little impact on finfish and invertebrates. Offshore wind
projects may require use of aircraft for crew transport during construction and maintenance; however,
little noise from aircraft propagates through the water column. Therefore, impacts on finfish from aircraft
use are not likely to occur. Future activities related to offshore wind presumably would be related to
increased vessel traffic associated with both construction and maintenance of WTGs and associated
facilities. Vessels associated with construction were found to be loud enough at a distance of up to 10 feet
(3 meters) to induce avoidance of finfish and invertebrates but not cause physical harm to the fish (MMS
2009). The behavioral avoidance impacts would be short term. WTGs are known to produce ambient
noise that barely exceeds ambient noise levels at 164 feet (50 meters) from the base of the WTG
(Thomsen et al. 2015); this noise would persist for the life of any offshore wind project.

The overall impacts of noise on finfish, invertebrates, and EFH are likely to be negligible to minor,
localized, and temporary or short term. As such, the impacts of noise from offshore wind development
would be expected to be moderate.

Port utilization: It is possible that Ports along the eastern seaboard within the geographic analysis area
will be upgraded at some time in the future, which would affect offshore habitat. The Northeast Regional
Planning Body anticipates that major vessel traffic routes will be relatively stable in the region for the
foreseeable future; however, coastal developments and market demands that are unknown at this time
could affect them (Northeast Regional Planning Body 2016). The general trend along the East Coast of
the United States from Virginia to Maine indicates that port activity will increase modestly in the
foreseeable future. These increases in port activity may require port modifications that could cause

3.13-20



Ocean Wind 1 Offshore Wind Farm Section 3.13
Draft Environmental Impact Statement Finfish, Invertebrates, and Essential Fish Habitat

localized, minor impacts on finfish and EFH, likely resulting in temporary displacement of finfish.
Existing ports within the geographic analysis area have already affected finfish, invertebrates, and EFH. It
is anticipated that modifications of ports would cause temporary and localized impacts on finfish,
invertebrates, and EFH, likely resulting in behavioral responses, such as avoiding the area during port
modification activities. These impacts would be limited to the short term and would not be expected to
affect finfish and invertebrate species at a population level; however, mortality at less-mobile life stages
such as eggs and larvae could occur if individuals were present in the immediate vicinity of port
modification activity. The overall impacts of port utilization on finfish, invertebrates, and EFH are likely
to be negligible to minor, localized, and temporary or short term. As such, the impacts from offshore wind
development would be expected to be minor.

Presence of structures: Presence of structures could lead to impacts on finfish, invertebrates, and EFH
through entanglement, gear loss or damage, hydrodynamic disturbance, fish aggregation, habitat
conversion, and migration disturbances. These impacts could occur through addition of buoys,
meteorological towers, WTG foundations, scour/cable protection, and transmission cable infrastructure.
Over the next 35 years, development is expected to continue within the geographic analysis area,
providing additional structures on the seafloor. Based on assumptions of development for other offshore
wind projects, 3,109 foundations would be developed in the geographic analysis area (Appendix F).
BOEM assumes that offshore wind projects would include similar components for construction, i.e.,
WTGs, offshore and onshore cable systems, OSS, onshore O&M facilities, and onshore interconnection
facilities, all of which would increase the total number of structures within the geographic analysis area
over the next 35 years. In the geographic analysis area, structures are anticipated predominantly on sandy
bottom, except for cable protection, which is more likely to be needed where cables pass through hard-
bottom habitats. The potential locations of cable protection for planned activities have not been fully
determined at this time; however, any addition of scour protection/hard-bottom habitat would represent
substantial new hard-bottom habitat, as the geographic analysis area is predominantly composed of sand,
mud, and gravel substrates.

Hydrodynamic disturbance is an emerging topic of concern because of potential effects on the Mid-
Atlantic Bight cold pool, a seasonal oceanographic feature that influences regional biological
oceanography. Changes in the size and seasonal duration of the cold pool over the past five decades have
been associated with shifts in the fish community composition of the Mid-Atlantic Bight. The cold pool is
a mass of relatively cool water that forms in the spring and is maintained through the summer by
stratification. It supports a diversity of fish and other marine species that are usually farther north but
thrive in the cooler waters it provides (Chen 2018; Lentz 2017). Structures may reduce wind-forced
mixing of surface waters, whereas water flowing around the foundations may increase vertical mixing
(Carpenter et al. 2016). During summer, when water is more stratified, increased mixing could increase
pelagic primary productivity near the structure, increasing the algal food source for zooplankton and filter
feeders. Increased mixing may also result in warmer bottom temperatures, increasing stress on some
shellfish and fish at the southern or inshore extent of the range of suitable temperatures. Changes in cold
pool dynamics resulting from future activities, should they occur, could conceivably result in changes in
habitat suitability and fish community structure, but the extent and significance of these potential effects
are unknown.

In addition to reef effects, the presence of WTGs is likely to create localized hydrodynamic effects that
could have localized impacts on food web productivity and pelagic eggs and larvae. Addition of vertical
structure that spans the water column could alter vertical and horizontal water velocity and circulation.
The geographic analysis area is considered seasonally stratified, with warmer waters and high salinity
leading to strong stratification in the late summer and early fall. Presence of the monopiles in the water
column can introduce small-scale mixing and turbulence that also results in some loss of stratification
(Carpenter et al. 2016; Floeter et al. 2017; Schultze et al. 2020). In strongly stratified locations, the
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mixing seen at monopiles is often masked by processes forcing toward stratification (Schultze et al.
2020), but the introduction of nutrients from depth into the surface mixed layer can lead to a local
increase in primary production (Floeter et al. 2017).

Monopiles can also influence current speed and direction. Monopile wakes have been observed and
modeled at the kilometer scale (Cazenave et al. 2016; Vanhellemont and Ruddick 2014). While impacts
on current speed and direction decrease rapidly around monopiles, there is evidence of hydrodynamic
effects out to a kilometer from a monopile (Li et al. 2014). However, other work suggests the influence of
a monopile is primarily limited to within 328 to 656 feet (100 to 200 meters) of the pile (Schultze et al.
2020). The discrepancy is likely related to local conditions, wind farm scale, and sensitivity of the
analysis. NOAA consensus on other projects in the region is that effects would be limited to within a few
hundred meters of the monopile (NOAA 2019).

Hydrodynamic effects could have localized effects on food web productivity and pelagic eggs and larvae.
Given the planktonic nature of pelagic eggs and larvae, altered circulation patterns could transport pelagic
eggs and larvae out of suitable habitat, altering their survivability. Additionally, pelagic juveniles and
adults utilizing water column habitat may experience localized hydrodynamic effects down-current of
each monopile. These effects may be limited to decreased current speeds but could also include minor
changes to seasonal stratification regimes. Adults and juveniles are expected to exhibit an avoidance
behavioral response away from potential unsuitable habitat due to hydrodynamic effects from monopiles.

No future activities were specifically identified within the geographic analysis area specific to
entanglement and gear loss and damage; however, it is reasonable to assume that fishing activities (both
commercial and recreational) may increase over time in the vicinity of structures due to the likelihood of
fish and crustacean aggregation. Damaged and lost fishing gear caught on structures may result in ghost
fishing?’ or other disturbances, potentially leading to finfish mortality. Impacts from fishing gear would
be localized; however, the risk of occurrence would remain as long as the structures are present. The
presence of structures in an otherwise primarily sandy benthic environment would provide a more
complex environment, likely to attract finfish and invertebrates such as mobile crustaceans of commercial
value. As such, entanglement and gear loss may cause increased impacts on finfish, including mortality
and alteration of habitats. These impacts would be localized and short term; however, they would likely
persist intermittently as long as structures remain in place.

The addition of new hard surfaces and structures to a mostly sandy seafloor, including WTG foundations,
scour protection, and hard protection on top of cables, would create a more complex habitat. Structure-
oriented finfish species such as black sea bass, striped bass, and Atlantic cod (among others) would be
attracted to these more complex structures. The structures would create an “artificial reef effect,” whereby
more sessile and benthic organisms would likely colonize the structures over time (e.g., sponges, algae,
mussels, shellfish, sea anemones). Higher densities of filter feeders, such as mussels that colonize the
structure surfaces, could consume much of the increased primary productivity but also provide a food
source and habitat to crustaceans such as crabs (Dannheim et al. 2020). Mussels have been found to be the
preferred food source of Jonah crabs in the Gulf of Maine by Donahue et al. (2009). These impacts would
likely be permanent or remain as long as the structure remains. It is important to note that increases in
biomass to any specific region due to presence of hard substrates (WTGs in this case) are not necessarily
ecosystem benefits; rather, the long-term impacts of the artificial reef effect are unknown. Moreover,
increased fish aggregation could result in increased regulated fishing, potentially leading to higher
biomass removal if the artificial reef effect results in greater fish aggregation without a related increase in
fish production.

27 “Ghost fishing” refers to entrapment, entanglement, or mortality of marine life in discarded, lost, or abandoned
fishing gear, which can also smother habitat and act as a hazard to navigation.
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In contrast to the potential beneficial effects of WTG foundations creating an artificial reef effect, these
structures could also facilitate introduction and spread of nonnative species through the stepping-stone
effect. New hard substrate structures in the environment could provide opportunity for nonnative species
to colonize in an area that would otherwise be unable to settle due to lack of hard substrate habitat or
structures. If established, new networks of hard substrate structures (WTG foundations in this case) could
serve as new environments on which nonnative species could propagate and expand. Studies of WTGs in
the North Sea of Scotland found that nonnative species were thriving on offshore structures, confirming
that the stepping-stone effect can occur in offshore environments if nonnative species are present and
introduced (Mesel et al. 2015). Expansion of nonnative species in offshore environments can cause
ecological impacts on an area if allowed to propagate and expand.

Finfish aggregation around structures could be perceived as beneficial, adverse, or neutral for finfish and
invertebrates. Aggregation and colonization would likely lead to increased fishing pressure at structures
and may result in adverse predation pressures; however, complex structures generally provide protection
and potential habitat for egg laying and larvae recruitment, which would be considered beneficial to
finfish species and some invertebrate species. On the other hand, species that rely on soft-bottom habitat,
such as surfclams and longfin squid, would experience a reduction in favorable conditions, but not to the
extent that population-level impacts would be expected (Guida et al. 2017). The addition of structures in
the geographic analysis area would not be expected to impede migratory fish or invertebrate movement
through these areas.

Considering the above information, BOEM anticipates that the impacts associated with the presence of
structures may be negligible to moderate and long term. The impacts on finfish, invertebrates, and EFH
resulting from the presence of structures would persist for the duration for which the structures remain.

Discharges: There would be increased potential for discharges from vessels during construction, O&M,
and decommissioning. Offshore permitted discharges would include uncontaminated bilge water and
treated liquid wastes. There would be an increase in discharges, particularly during construction and
decommissioning, with localized discharges staggered over time. There does not appear to be evidence
that the volumes and extents anticipated would have additional water-quality impacts on finfish or
invertebrates, above what they would experience without offshore wind development, and impacts would
be expected to be negligible.

3.13.3.3. Conclusions

Under the No Action Alternative, finfish and invertebrates would continue to follow current regional
trends throughout the geographic analysis area. Finfish and invertebrate populations are expected to
respond to ongoing activities, including regulated fishing and climate change. Ongoing activities would
likely have minor to moderate impacts on finfish and invertebrates. Planned non-offshore wind activities
would affect finfish, invertebrates, and EFH through both temporary and permanent impacts. Other
reasonably foreseeable activities such as increased vessel traffic, new subsea cables and pipelines,
onshore construction (including ports), channel maintenance, and installation of permanent non-offshore
wind-related structures would be expected to affect finfish and invertebrate populations, as well as EFH.
Impacts of these planned non-offshore wind activities would be minor. Other offshore wind activities are
anticipated to affect finfish, invertebrates, and EFH through primary IPFs that include cable emplacement
and maintenance, noise (specifically, pile-driving activities), presence of structures, regulated fishing
efforts, and climate change.

Under the No Action Alternative, existing environmental trends and activities would continue, and
finfish, invertebrates, and EFH would continue to be affected by natural and human-caused IPFs. The No
Action Alternative would result in minor to moderate impacts on finfish, invertebrates, and EFH. BOEM
anticipates that the No Action Alternative, when combined with all planned activities (including other

3.13-23



Ocean Wind 1 Offshore Wind Farm Section 3.13
Draft Environmental Impact Statement Finfish, Invertebrates, and Essential Fish Habitat

offshore wind activities) in the geographic analysis area, would result in moderate impacts on finfish,
invertebrates, and EFH. However, regardless of offshore win