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ABSTRACT

This Final Environmental Impact Statement (EIS) assesses the potential biological, socioeconomic,
physical, and cultural impacts that could result from the construction and installation, operations and
maintenance, and conceptual decommissioning of two wind energy facilities (Project 1 and Project 2).
Collectively these projects are referred to as the Atlantic Shores Offshore Wind South Project (Atlantic
Shores South), as proposed by Atlantic Shores Offshore Wind, LLC (Atlantic Shores) in its Construction
and Operations Plan (COP). The proposed Atlantic Shores South Project (consisting of Project 1 and
Project 2) described in the COP and this Final EIS would be approximately 1,510 megawatts (MW) for
Project 1; the number of MW is yet to be determined for Project 2. Atlantic Shores has a goal for Project
2 of 1,327 MW, which would align with the interconnection service agreements and interconnection
construction service agreements Atlantic Shores intends to execute for both projects with the regional
transmission organization, PJM. The Atlantic Shores South Project is proposed to be located 8.7 miles
(14 kilometers) from the New Jersey shoreline at its closest point within the area covered by Renewable
Energy Lease Number OCS-A 0499 (Lease Area). The Project is designed to meet the demand for
renewable energy in New Jersey.

This Final EIS was prepared in accordance with the requirements of the National Environmental Policy
Act (42 United States Code 4321 et seq.) and implementing regulations (40 Code of Federal Regulations
[CFR] Parts 1500 — 1508). This Final EIS will inform the Bureau of Ocean Energy Management in deciding
whether to approve, approve with modifications, or disapprove the COP (30 CFR 585.628).
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Executive Summary

ES.1 Introduction

This Final Environmental Impact Statement (EIS) assesses the potential impacts on physical, biological,
socioeconomic, and cultural resources that could result from the construction and installation,
operations and maintenance (O&M), and conceptual decommissioning of two wind energy facilities
(Project 1 and Project 2). Collectively these projects are referred to as the Atlantic Shores Offshore Wind
South Project (Atlantic Shores South) as proposed by Atlantic Shores Offshore Wind Project 1, LLC
(Atlantic Shores Project 1 Company) and Atlantic Shores Offshore Wind Project 2, LLC (Atlantic Shores
Project 2 Company) in its Construction and Operations Plan (COP) (Atlantic Shores 2024). As Atlantic
Shores (Atlantic Shores Offshore Wind, LLC) is the owner and an affiliate of both the Atlantic Shores
Project 1 Company and the Atlantic Shores Project 2 Company, for ease of reference, the term “Atlantic
Shores” is used throughout the Final EIS to refer interchangeably to the Project Companies.! The COP
and its appendices are incorporated in this Final EIS by reference and available on BOEM’s website:
https://www.boem.gov/renewable-energy/state-activities/atlantic-shores-south. The Bureau of Ocean
Energy Management (BOEM) has prepared the Final EIS under the National Environmental Policy Act
(NEPA) (42 U.S. Code [USC] 4321-4370f). This Final EIS will inform BOEM’s decision on whether to
approve, approve with modifications, or disapprove the Project’s COP.

Cooperating agencies may rely on this Final EIS to support their decision-making. In conjunction with
submitting its COP, Atlantic Shores (the Applicant) applied to the National Oceanic and Atmospheric
Administration’s (NOAA's) National Marine Fisheries Service (NMFS) for an incidental take authorization
under the Marine Mammal Protection Act (MMPA) of 1972, as amended (16 USC 1361 et seq.), for
incidental take of marine mammals during Project construction. Under the MMPA, NMFS is required to
review applications and, if appropriate, issue an incidental take authorization. NMFS intends to adopt
the Final EIS if, after independent review and analysis, NMFS determines the Final EIS to be sufficient to
support its separate proposed action and decision to issue the authorization if appropriate. The U.S.
Army Corps of Engineers (USACE) similarly intends to adopt the Final EIS to meet its responsibilities
under Sections 10 and 14 of the Rivers and Harbors Act of 1899 (RHA), Section 404 of the Clean Water
Act (CWA), and Section 103 of the Marine Protection, Research, and Sanctuaries Act (MPRSA).

ES.2 Purpose and Need for the Proposed Action

In Executive Order (EQ) 14008, Tackling the Climate Crisis at Home and Abroad, issued January 27, 2021,
President Biden stated that it is the policy of the United States “to organize and deploy the full capacity
of its agencies to combat the climate crisis to implement a Government-wide approach that reduces
climate pollution in every sector of the economy; increases resilience to the impacts of climate change;

1 Atlantic Shores Offshore Wind, LLC is a joint venture between EDF-RE Offshore Development, LLC (a wholly
owned subsidiary of EDF Renewables, Inc.) and Shell New Energies US LLC, each having 50 percent ownership.
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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, Atlantic
Shores was awarded commercial Renewable Energy Lease OCS-A 0499 covering an area offshore New
Jersey (Lease Area). Under the terms of the lease, Atlantic Shores has the exclusive right to submit a COP
for activities within the Lease Area. Atlantic Shores has submitted a COP to BOEM proposing the
construction and installation, O&M, and conceptual decommissioning of two offshore wind energy
facilities in the Lease Area in accordance with BOEM’s COP regulations under 30 CFR 585.626-628. The
proposed Project (consisting of Project 1 and Project 2) would generate approximately 1,510 megawatts
(MW) for Project 1 and an output that is yet to be determined for Project 2. Atlantic Shores has a goal of
1,327 MW for Project 2, which would align with the interconnection service agreements and
interconnection construction service agreements Atlantic Shores intends to execute for both projects
with the regional transmission organization (RTO), PJM. (Figure ES-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); EO 14008; the shared goals of the
federal agencies to deploy 30 gigawatts (GW) of offshore wind energy capacity in the United States by
2030, while protecting biodiversity and promoting ocean co-use;? and in consideration of the goals of
the Applicant, the purpose of BOEM'’s action is to determine whether to approve, approve with
modifications, or disapprove Atlantic Shores’ 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 in accordance with the
applicable regulations in 30 CFR Part 585, which require BOEM to make a decision on the lessee’s plans
to construct and operate two commercial-scale offshore wind energy facilities within the Lease Area
(the Proposed Action) (30 CFR 585.628).

243 USC 1331 et seq.

3 Fact Sheet: Biden Administration Jumpstarts Offshore Wind Energy Projects to Create Jobs | Interior, Energy,
Commerce, and Transportation Departments Announce New Leasing, Funding, and Development Goals to
Accelerate and Deploy Offshore Wind Energy and Jobs | The White House.

Available: https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/29/fact-sheet-biden-
administration-jumpstarts-offshore-wind-energy-projects-to-create-jobs/.
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In addition, NMFS received a request for authorization to take marine mammals incidental to activities
related to the Atlantic Shores South Project, which NMFS may authorize under the MMPA. NMFS’
issuance of an MMPA incidental take authorization is a major federal action and, in relation to BOEM'’s
action, is considered a connected action (40 CFR 1501.9(e)(1)). The purpose of the NMFS action—which
is a direct outcome of Atlantic Shores’ request for authorization to take marine mammals incidental to
specified activities associated with the Project (e.g., pile driving)—is to evaluate Atlantic Shores’ request
pursuant to specific requirements of the MMPA and its implementing regulations administered by
NMFS, and to decide whether to issue the authorization. NMFS needs to render a decision regarding the
request for authorization due to NMFS’ responsibilities under the MMPA (16 USC 1371(a)(5)(A and D))
and its implementing regulations. If NMFS makes the findings necessary to issue the requested
authorization, NMFS intends to adopt, after independent review, BOEM'’s Final EIS to support that
decision and to fulfill its NEPA requirements.

The USACE Philadelphia District received 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 received a request for
“Section 408 permission,” which is 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’s Regulatory Branch and its Section 408 Program perform distinct but concurrent
reviews for the permits and the Section 408 permission, respectively. In addition, if applicable, USACE
would issue a permit for the ocean disposal of dredged materials under Section 103 of the MPRSA.
USACE considers issuance of permits under these four 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 its COP and reviewed by USACE for NEPA
purposes is to provide two commercially viable offshore wind energy projects within Lease Area OCS-A
0499 to meet New Jersey’s need for clean energy. The Project’s basic purpose, as determined by USACE
for Section 404(b)(1) guidelines (40 CFR Part 230) evaluation, is offshore wind energy generation. The
overall Project’s purpose for Section 404(b)(1) guidelines evaluation, as determined by USACE, is the
construction and operation of two commercial-scale offshore wind energy projects, including
transmission lines, for renewable energy generation in Lease Area OCS-A 0499 and transmission to the
New Jersey energy grids.

The purpose of the USACE Section 408 action, as determined by Engineer Circular 1165-2-220, Policy
and Procedural Guidance for Processing Requests to Alter U.S. Army Corps of Engineers Civil Works
Projects Pursuant to 33 USC 408, issued September 10, 2018, 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 civil works project. USACE Section 408 permission is needed to ensure that congressionally
authorized civil works projects continue to provide their intended benefits to the public.

USACE intends to adopt BOEM'’s EIS to support its decision on any permits and permissions requested
under Sections 10 and 14 of the RHA, Section 404 of the CWA, and Section 103 of the MPRSA. USACE
would adopt the EIS under 40 CFR 1506.3 if, after its independent review of the document, it concludes
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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 its own Record of Decision
(ROD) to formally document its decision on the Proposed Action. The ROD would be a combined
decision document for both the USACE Regulatory Branch and the Section 408 Program.

ES.3 Public Involvement

On September 30, 2021, BOEM issued a Notice of Intent (NOI) to prepare an EIS consistent with NEPA
regulations (42 USC 4321 et seq.), initiating a 30-day public scoping period from September 30 to
November 1, 2021 (86 Federal Register 54231). 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 Atlantic Shores South COP. BOEM held three virtual public scoping meetings on
October 19, 21, and 25, 2021, to present information on the Project and NEPA process, answer
guestions from meeting attendees, and solicit public comments. Scoping comments were received
through Regulations.gov on docket number BOEM-2021-0057, via email and postal mail to a BOEM
representative, and through oral testimony at each of the three public scoping meetings. BOEM received
a total of 246 comment submissions from federal, tribal, 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 the NEPA/public involvement process, marine mammals,
planned activities scenario/cumulative impacts, commercial fisheries and for-hire recreational fishing,
mitigation and monitoring, climate change, employment and job creation, and scenic and visual
resources. BOEM considered all scoping comments while preparing this Final EIS.

On May 19, 2023, BOEM issued a Notice of Availability of the Draft EIS, initiating a 45-day public
comment period. BOEM held a total of four public meetings. Two in-person meetings were held in
Manahawkin, New Jersey, and Atlantic City, New Jersey, on June 21 and June 22, 2023, respectively.
Two virtual meetings were held on June 26 and 28, 2023. BOEM received a total of 2,096 comment
submissions during the comment period. BOEM assessed and considered all the comments received on
the Draft EIS in preparation of the Final EIS. See Appendix A, Required Environmental Permits and
Consultations, for additional information on public involvement.

ES.4 Alternatives

BOEM considered a reasonable range of alternatives during the EIS development process that emerged
from scoping, interagency coordination, and internal BOEM deliberations. The Final EIS evaluates the No
Action Alternative and six action alternatives (three 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.
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The alternatives are as follows:
e Alternative A— No Action
e Alternative B — Proposed Action
e Alternative C — Habitat Impact Minimization / Fisheries Habitat Impact Minimization®
o Alternative C1 — Lobster Hole Avoidance
o Alternative C2 — Sand Ridge Complex Avoidance
o Alternative C3 — Demarcated Sand Ridge Complex Avoidance
o Alternative C4 — Micrositing
e Alternative D — No Surface Occupancy at Select Locations to Reduce Visual Impacts?

o Alternative D1 — No Surface Occupancy of Up to 12 Miles (19.3 Kilometers) from Shore; Removal
of Up to 21 Turbines

o Alternative D2 — No Surface Occupancy of Up to 12.75 Miles (20.5 Kilometers) from Shore;
Removal of Up to 31 Turbines

o Alternative D3 — No Surface Occupancy of Up to 10.8 Miles (17.4 Kilometers) from Shore;
Removal of Up to 6 Turbines

e Alternative E— Wind Turbine Layout Modification to Establish a Setback between Atlantic Shores
South and Ocean Wind 14

e Alternative F— Foundation Structures

o Alternative F1 — Piled Foundations
o Alternative F2 — Suction Bucket Foundations

o Alternative F3 — Gravity-Based Foundations

The Preferred Alternative analyzed in the Final EIS is composed of a combination of Alternative B
(Proposed Action), Alternative C4 (Habitat Impact Minimization/Fisheries Habitat Impact Minimization:
Micrositing), Alternative D3 (No Surface Occupancy of Up to 10.8 Miles (17.4 Kilometers) from Shore;
Removal of Up to 6 Turbines), and Alternative E (Wind Turbine Layout Modification to Establish a
Setback between Atlantic Shores South and Ocean Wind 1), as well as two proposed mitigation

4 The number of wind turbine generators (WTGs) that could be removed may be reduced if this alternative is
selected and combined with another alternative that requires removal of additional WTG positions, and if that
combination of alternatives would fail to meet the purpose and need, including any awarded offtake agreement(s).
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measures that require WTG removal identified in Appendix G, Mitigation and Monitoring, Table G-3
(BOEM-Proposed Mitigation Measure #5 and NOAA/NMFS-Proposed Mitigation Measure #1).

Alternatives considered but dismissed from detailed analysis and the rationale for their dismissal are
described in Chapter 2, Section 2.2, Alternatives Considered but Not Analyzed in Detail.

ES.4.1 Alternative A — No Action

Under the No Action Alternative, BOEM would not approve the COP. The Project’s construction and
installation, O&M, and eventual decommissioning would not occur, and no additional permits or
authorizations for the Project would be required. Any potential environmental and socioeconomic
impacts, including benefits, associated with the Project as described under the Proposed Action would
not occur. Under the No Action Alternative, impacts on marine mammals incidental to construction
activities would not occur. Therefore, NMFS would not issue the requested authorization to the
applicant under the MMPA. The current resource conditions, trends, and effects from ongoing activities
under the No Action Alternative serve as the existing baseline against which all direct and indirect
impacts from action alternatives are evaluated.

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

ES.4.2 Alternative B — Proposed Action

Under the Proposed Action, the construction and installation, O&M, and eventual decommissioning of
the Atlantic Shores South Project, which consists of two wind energy facilities (Project 1 and Project 2)
on the OCS offshore of New Jersey, would be built within the range of the design parameters outlined in
the Atlantic Shores South COP (Atlantic Shores 2024), subject to applicable mitigation measures. The
Atlantic Shores South Project would include up to 200 wind turbine generators (WTGs) (between

105 and 136 for Project 1, and between 64 and 95 for Project 2), up to 10 offshore substations (OSSs)
(up to 5 in each Project), up to 1 permanent meteorological (met) tower (Project 1), up to 4 temporary
meteorological and oceanographic (metocean) buoys (up to 3 metocean buoys in Project 1, 1 metocean
buoy in Project 2), interarray and interlink cables, 2 onshore substations, 1 O&M facility, and up to

8 transmission cables making landfall at two New Jersey locations. The proposed landfall locations are
the Monmouth landfall in Sea Girt, New Jersey, with an onshore route to the existing Larrabee
Substation Point of Interconnection (POI) and the Atlantic landfall in Atlantic City, New Jersey, with an
onshore route to the existing Cardiff Substation, which would be upgraded to accommodate the
Project’s POL. Project 1 would have a capacity of 1,510 MW. Project 2’s capacity is not yet determined,
but Atlantic Shores has a goal of 1,327 MW, which would align with the interconnection service
agreement it intends to execute for both projects with the RTO, PJM. The Proposed Action is
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summarized in Table ES-1 and Appendix C, Project Design Envelope and Maximum-Case Scenario. Refer
to Volume | of the Atlantic Shores COP (Atlantic Shores 2024) for additional details on Project design.

Table ES-1. Summary of Project Design Envelope parameters

Project Parameter Details

General (Layout and Project Size)

e Up to 200 total WTGs
o A minimum of 105 WTGs to a maximum of 136 WTGs for Project 1
o A minimum of 64 WTGs to a maximum of 95 WTGs for Project 2

e Upto 10 OSSs

e Up to 1 permanent meteorological tower

e Up to 4 temporary metocean buoys
e Grid layout with east-northeast/west-southwest rows and approximately north/south columns

Foundations

e The foundations for the WTGs in Project 1 would be monopile; the foundations for the WTGs in Project 2
would be monopile or piled jacket; only one foundation type would be used for all WTGs in Project 2

e The foundations for small OSSs would be monopile, piled jacket, or suction bucket; the foundations for
medium or large OSSs would be piled jacket, suction bucket jacket, or GBS

e The foundation for the permanent met tower would be monopile, piled jackets, suction bucket jacket, mono
suction buckets, or GBS
e The scour protection around all foundations would vary based on foundation type

Wind Turbine Generators

e Rotor diameter up to 918.6 feet (280 meters)

e Hub height up to 574.2 feet (175 meters) AMSL

e Tip height up to 1,046.6 feet (319 meters) AMSL

Offshore Substations

e Upto 10 0OSSs (10 small, 5 medium, or 4 large)

e Total structure height of topside above MLLW up to 174.8 feet (53.3 meters) for a small OSS, up to 191.2 feet
(58.3 meters) for a medium 0SS, and up to 207.6 feet (63.3 meters) for a large 0SS

e Maximum length of 131.2 feet (40 meters) for a small OSS, up to 213.3 feet (65 meters) for a medium 0SS, up
to 295.3 feet (90 meters) for a large OSS

e Small 0SSs would be located at least 12 miles (19.3 kilometers) from shore, whereas medium and large OSSs
would be located at least 13.5 miles (21.7 kilometers) from shore

Interarray Cables
e Target burial depth of 5 to 6.6 feet (1.5 to 2 meters)
e Cables would be between 66 to 150 kV HVAC
e Maximum total cable length would be 547 miles (880 kilometers)
o Up to 274 miles (440 kilometers) of HVAC interarray cables for Project 1
o Up to 274 miles (440 kilometers) of HVAC interarray cables for Project 2
e Cable installation may involve jet trenching, plowing/ jet plowing, or mechanical trenching

Interlink Cables

e Target burial depth of 5 to 6.6 feet (1.5 to 2 meters)

e Cables would be between 66 to 275 kV HVAC

e Maximum total cable length would be 37 miles (60 kilometers)

o Up to 18.6 miles (30 kilometers) of HVAC interlink cables for Project 1
o Up to 18.6 miles (30 kilometers) of HVAC interlink cables for Project 2
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Project Parameter Details

e Cable installation may involve jet trenching, plowing/ jet plowing, or mechanical trenching
Offshore Export Cables
e Target burial depth of 5 to 6.6 feet (1.5 to 2 meters)
e 230to 275 kV HVAC cables and/or 320 to 525 kV HVDC cables
e Two ECCs: Atlantic ECC and Monmouth ECC
o Atlantic ECC: maximum total cable length would be 99.4 miles (160 kilometers)
o Monmouth ECC: maximum total cable length would be 341.8 miles (550 kilometers)
e Maximum of 4 HVAC cables per corridor

e Maximum of 1 HVDC cables per corridor
Cable installation may involve jet trenching, plowing/ jet plowing, or mechanical trenching
Landfall Sites

e HDD installation of cables at two landfall sites

e Atlantic Landfall Site would be located in Atlantic City, New Jersey
e Monmouth Landfall Site would be located within the Borough of Sea Girt in Monmouth County, New Jersey

Permanent Meteorological Tower and Metocean Buoys

e One permanent met tower would be installed within Project 1 in one of four potential locations
o Maximum height would not exceed 16.5 feet (5 meters) above the hub height of the largest WTG installed,
estimated to be 590.6 feet (180 meters) AMSL
o The tower would be composed of square lattice consisting of tubular steel
o The tower would be equipped with a deck that would be approximately 50 feet by 50 feet (15 meters by
15 meters)

e Up to 4 temporary metocean buoys would be installed, 3 in Project 1 and 1 in Project 2

Onshore Facilities

e Atlantic Landfall Site would be connected to the approximately 12.4- to 22.6-mile (20.0- to 36.4-kilometer)
Cardiff Onshore Interconnection Cable Route that would continue to the potential site for the Cardiff
Substation and/or Converter Station and terminate at the Cardiff Substation POI

e Monmouth Landfall Site would be connected to the approximate 9.8- to 23.0-mile (15.8- to 37.0-kilometer)
Larrabee Onshore Interconnection Cable Route, which would continue to one of three potential sites for the
Larrabee Substation and/or Converter Station and terminate at the Larrabee Substation POI

e 230to 275 kV HVAC cables and/or 320 to 525 kV HVDC cables
O&M Facility

e New facility proposed in Atlantic City, New Jersey

AMSL = above mean sea level; ECC = export cable corridor; GBS = gravity-based structure; HDD = horizontal directional drilling;
HVAC = high-voltage alternating current; HVDC= High-voltage direct current; kV = kilovolt; MLLW = mean lower low water.

ES.4.3 Alternative C — Habitat Impact Minimization/Fisheries Habitat Impact Minimization

Under Alternative C, the construction and installation, O&M, and eventual decommissioning of two
wind energy facilities (Project 1 and Project 2) 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, the layout and maximum number of WTGs and OSSs would be adjusted to avoid and minimize
potential impacts on important habitats. NMFS identified two areas of concern (AOCs) within the Lease
Area that have pronounced bottom features and produce habitat value. AOC 1 is part of a designated
recreational fishing area called “Lobster Hole.” AOC 2 is part of a sand ridge (ridge and trough) complex.
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Alternative C1: Lobster Hole Avoidance

Alternative C1 would avoid and minimize the potential impacts on the Lobster Hole (AOC 1),
a designated recreational fishing area, by removing up to 16 WTGs, 1 0SS, and associated interarray
cables.

Alternative C2: Sand Ridge Complex Avoidance

Alternative C2 would avoid and minimize potential impacts on the sand ridge features in the
southernmost portion of the Lease Area (AOC 2) by removing up to 13 WTGs and associated
interarray cables within the NMFS-identified sand ridge complex.

Alternative C3: Demarcated Sand Ridge Complex Avoidance

Alternative C3 would remove up to 6 WTGs and associated interarray cables within 1,000 feet
(305 meters) of the sand ridge complex area identified by NMFS, but further demarcated using
NOAA'’s Benthic Terrain Modeler and bathymetry data provided by Atlantic Shores.

Alternative C4: Micrositing

Alternative C4 was proposed by Atlantic Shores and would involve the micrositing of 29 WTGs,
1 0SS, and associated interarray cables outside of the 1,000-foot (305-meter) buffer of the ridge and
swale features within both AOC 1 and AOC 2.

ES.4.4 Alternative D — No Surface Occupancy at Select Locations to Reduce Visual

Impacts

Under Alternative D, the construction and installation, O&M, and eventual decommissioning of two

wind energy facilities (Project 1 and Project 2) 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, there would be no surface occupancy at select WTG positions to reduce the visual impacts of

the proposed Project, as detailed in the following sub-alternatives.

Alternative D1: No Surface Occupancy of Up to 12 Miles (19.3 Kilometers) from Shore: Removal of
Up to 21 Turbines

Alternative D1 would result in the exclusion of up to 21 WTG positions in Project 1 within 12 miles
(19.3 kilometers) from shore. The remaining turbines in Project 1 would be restricted to a maximum
hub height of 522 feet (159 meters) above mean sea level (AMSL) and maximum blade tip height of
932 feet (284 meters) AMSL.

Alternative D2: No Surface Occupancy of Up to 12.75 Miles (20.5 Kilometers) from Shore: Removal
of Up to 31 Turbines

Alternative D2 would result in the exclusion of up to 31 WTG positions in Project 1 that are sited
closest to shore. The remaining turbines in Project 1 would be restricted to a maximum hub height
of 522 feet (159 meters) AMSL and maximum blade tip height of 932 feet (284 meters) AMSL.
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e Alternative D3: No Surface Occupancy of Up to 10.8 Miles (17.4 Kilometers) from Shore: Removal
of Up to 6 Turbines

Alternative D3 would result in the exclusion of up to 6 WTG positions in Project 1 that are sited
closest to shore. The remaining WTGs in Project 1 would be restricted to a maximum hub height of
522 feet (159 meters) AMSL and maximum blade tip height of 932 feet (284 meters) AMSL.

ES.4.5 Alternative E — Wind Turbine Layout Modification to Establish a Setback between
Atlantic Shores South and Ocean Wind 1

Under Alternative E, the construction and installation, O&M, and eventual decommissioning of two wind
energy facilities (Project 1 and Project 2) 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,
modifications would be made to the wind turbine array layout to create a 0.81-nautical-mile
(1,500-meter) to 1.08-nautical-mile (2,000-meter) setback range between WTGs in the Atlantic Shores
South Lease Area (OCS-A 0499) and WTGs in the Ocean Wind 1 Lease Area (OCS-A 0498) to reduce
impacts on existing ocean uses, such as commercial and recreational fishing and marine (surface and
aerial) navigation.

There would be no surface occupancy along the southern boundary of the Atlantic Shores South Lease
Area through the exclusion or micrositing of up to 4 to 5 WTG positions, or relocation of up to 4 to

5 WTG positions, or some combination of exclusion and relocation of WTG positions, to allow for a
0.81-nautical-mile (1,500-meter) to 1.08-nautical-mile (2,000-meter) buffer between WTGs in the
Atlantic Shores South Lease Area and WTGs in the Ocean Wind 1 Lease Area.

ES.4.6 Alternative F — Foundation Structures

Under Alternative F, the construction and installation, O&M, and eventual decommissioning of two wind
energy facilities (Project 1 and Project 2) on the OCS offshore New Jersey would occur within the range
of the design parameters outlined in the COP, subject to applicable mitigation measures. This includes

a range of foundation types (monopile and piled jacket, mono-bucket and suction bucket jacket, and
gravity-based) to assess the extent of potential impacts of each foundation type for up to

211 foundations (inclusive of WTGs, 0OSSs, and 1 permanent met tower [Project 1]). This Final EIS
analyzes the following:

e Alternative F1: Piled Foundations

Under Alternative F1, the use of monopile and piled jacket foundations only is analyzed for the
maximum extent of impacts.

e Alternative F2: Suction Bucket Foundations

Under Alternative F2, the use of the mono-bucket, suction bucket jacket, and suction bucket
tetrahedron base foundations only is analyzed for the maximum extent of impacts.
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e Alternative F3: Gravity-Based Foundations

Under Alternative F3, the use of gravity-pad tetrahedron and gravity-based structure (GBS)
foundations only is analyzed for the maximum extent of impacts.

ES.4.7 Preferred Alternative

BOEM has identified Alternative B (Proposed Action), in combination with Alternative C4 (Habitat Impact
Minimization/Fisheries Habitat Impact Minimization: Micrositing), Alternative D3 (No Surface Occupancy
of Up to 10.8 Miles [17.4 Kilometers] from Shore: Removal of up to 6 Turbines), and Alternative E (Wind
Turbine Layout Modification to Establish a Setback between Atlantic Shores South and Ocean Wind 1),
as well as the two proposed mitigation measures that require WTG removal identified in Appendix G,
Table G-3.

e BOEM-Proposed Mitigation Measure #5: No permanent structures will be placed in a way that
narrows any linear rows and columns to fewer than 0.6 nautical mile (1.1 kilometers) by 1.0 nautical
mile (1.9 kilometers) or in a layout that eliminates two distinct lines of orientation in a grid pattern.
The Project's proposed OSSs, met tower, and WTGs will be aligned in a uniform grid with rows in an
east-northeast to west-southwest direction spaced 1.0 nautical mile (1.9 kilometers) apart and rows
in an approximately north to south direction spaced 0.6 nautical mile (1.1 kilometers) apart.

e NOAA/NMFS-Proposed Mitigation Measure #1: Atlantic Shores must remove a single turbine
approximately 150 to 200 feet (45.8 to 61 meters) from the observed Fish Haven (Atlantic City
Artificial Reef Site).

The Preferred Alternative would include up to 195 WTGs> (between 105 and 130 WTGs for Project 1,
and between 64 and 93 WTGs for Project 2), up to 10 OSSs (up to 5 in each Project), up to 1 permanent
met tower (Project 1), and up to 4 temporary metocean buoys (up to 3 metocean buoys in Project 1; 1
metocean buoy in Project 2), interarray and interlink cables, 2 onshore substations and/or converter
stations, 1 O&M facility, and up to 8 transmission cables making landfall at two New Jersey locations:
Sea Girt and Atlantic City. All permanent structures must be located in the uniform grid spacing and the
total number of permanent structures constructed (WTGs, OSSs, and met tower) would not exceed 197.

The Preferred Alternative would require the proposed 0SSs, met tower, and WTGs to be aligned in a
uniform grid with rows in an east-northeast to west-southwest direction spaced 1.0 nautical mile (1.9
kilometers) apart and rows in an approximately north to south direction spaced 0.6 nautical mile (1.1
kilometers) apart; remove a single turbine approximately 150 to 200 feet (45.8 to 61 meters) from the
observed Fish Haven (Atlantic City Artificial Reef Site); microsite 29 WTGs, 1 0SS, and associated
interarray cables outside of the 1,000-foot (305-meter) buffer of the ridge and swale features within the
NMFS-identified AOC 1 and AOC 2; restrict the height of WTGs in Project 1 to a maximum hub height of
522 feet (159 meters) AMSL and maximum blade tip height of 932 feet (284 meters) AMSL; and provide

5195 WTGs assumes that 197 total positions are available and that a minimum of 1 0SS is constructed in each
Project, with 195 remaining positions available for WTGs. Fewer WTGs may be constructed to allow for placement
of additional OSSs and a met tower on grid.
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a minimum 0.81-nautical mile (1,500-meter) setback between the WTGs in Atlantic Shores South and
the WTGs in Ocean Wind 1 (Lease Area OCS-A 0498) by removing two WTGs and micrositing one WTG
from Project 1.

The Preferred Alternative is identified to let the public know which alternative BOEM, as the lead
agency, is leaning toward before an alternative is selected for action when a ROD is issued. No final
agency action is being taken by the identification of the Preferred Alternative, and BOEM is not
obligated to select the Preferred Alternative.

ES.5 Environmental Impacts

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

BOEM analyzes the impacts of past and ongoing activities in the absence of the Project as the No Action
Alternative. The No Action Alternative serves as the existing baseline against which all action
alternatives are evaluated. BOEM also separately analyzes cumulative impacts of the No Action
Alternative, which considers all other ongoing and reasonably foreseeable future activities described in
Appendix D. In this analysis, the cumulative impacts of the No Action Alternative serve as the baseline
against which the cumulative impacts of all action alternatives are evaluated. Table ES-2 summarizes the
impacts of each alternative and the cumulative impacts of each alternative. Under the No Action
Alternative, the environmental and socioeconomic impacts and benefits of the action alternatives would
not occur.

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

Chapter 4, Other Required Impact Analyses, describes potential unavoidable adverse impacts. Most
potential unavoidable adverse impacts associated with the Proposed Action would occur during the
construction and installation phase and would be temporary. Chapter 4 also describes irreversible and
irretrievable commitment of resources by resource area. The most notable of such commitments could
include effects on habitat or individual members of protected species.
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Appendix E, Analysis of Incomplete and Unavailable Information describes the incomplete or unavailable
information that has been identified. BOEM considered whether the information was relevant to the
assessment of impacts and essential to its analysis of alternatives based upon the resource analyzed.
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Table ES-2. Summary and comparison of impacts among alternatives with no mitigation measures®

Resource

3.4.1 Air Quality

Alternative A
No Action

Alternative B
Proposed Action

Alternative C

Habitat Impact Minimization/
Fisheries Habitat
Minimization

Alternative D

No Surface Occupancy at
Select Locations to Reduce
Visual Impacts

Alternative E

Wind Turbine Layout Modification to
Establish a Setback between Atlantic

Shores South and Ocean Wind 1

Alternative F
Foundation Structures

Preferred Alternative

Alternative Minor to moderate Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to
Impacts? moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial
Cumulative Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to Minor to moderate; minor to
Impacts? moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial moderate beneficial
3.4.2 Water Quality
Alternative Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Impacts?
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Impacts?
3.5.1 Bats
Alternative Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Impacts?
Cumulative Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Impacts?
3.5.2 Benthic Resources
Alternative Moderate Moderate; moderate Moderate; moderate Moderate; moderate beneficial | Moderate; moderate beneficial F1: Moderate; moderate Moderate; moderate beneficial
Impacts? beneficial beneficial beneficial
F2 and F3: Minor; minor
beneficial
Cumulative Moderate; moderate beneficial | Moderate; moderate Moderate; moderate Moderate; moderate beneficial | Moderate; moderate beneficial Moderate; moderate beneficial Moderate; moderate beneficial
Impacts? beneficial beneficial
3.5.3 Birds
Alternative Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; Moderate;
Impacts? _ minor beneficial minor beneficial
Cumulative Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial
Impacts?
3.5.4 Coastal Habitats and Fauna
Alternative Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Impacts?
Cumulative Moderate Moderate Moderate Moderate Moderate Moderate Moderate
Impacts?
3.5.5 Finfish, Invertebrates, and Essential Fish Habitat
Alternative Moderate Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial
Impacts?
Cumulative Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial
Impacts?

6 All sub-alternatives were deemed to have similar impacts unless otherwise stated within the applicable column.
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Alternative E

Wind Turbine Layout Modification to
Establish a Setback between Atlantic
Shores South and Ocean Wind 1

Alternative D

No Surface Occupancy at
Select Locations to Reduce
Visual Impacts

Alternative C

Habitat Impact Minimization/
Fisheries Habitat
Minimization

Alternative F
Foundation Structures

Alternative B
Proposed Action

Alternative A
No Action

Resource Preferred Alternative

3.5.6 Marine Mammals

Alternative
Impacts?

Cumulative
Impacts?

3.5.8 Wetlands

Incremental None

Impacts® Minor to moderate for other Minor to moderate for other Minor to moderate for other Minor to moderate for other Minor to moderate for other Minor to moderate for other
mysticetes, odontocetes, and mysticetes, odontocetes, and mysticetes, odontocetes, and mysticetes, odontocetes, and mysticetes, odontocetes, and mysticetes, odontocetes, and
pinnipeds pinnipeds pinnipeds pinnipeds pinnipeds pinnipeds

Alternative Major for NARW* Major for NARW* Major for NARW* Major for NARW* Major for NARW* Major for NARW* Major for NARW*

Impacts? Moderate for other Moderate for other Moderate for other Moderate for other mysticetes, | Moderate for other mysticetes, Moderate for other mysticetes, Moderate for other mysticetes,
mysticetes, odontocetes, and mysticetes, odontocetes, and mysticetes, odontocetes, and odontocetes, and pinnipeds; odontocetes, and pinnipeds; minor odontocetes, and pinnipeds; odontocetes, and pinnipeds;
pinnipeds; minor beneficial for | pinnipeds; minor beneficial pinnipeds; minor beneficial minor beneficial for beneficial for odontocetes and minor beneficial for minor beneficial for
odontocetes and pinnipeds for odontocetes and for odontocetes and odontocetes and pinnipeds pinnipeds odontocetes and pinnipeds odontocetes and pinnipeds

pinnipeds pinnipeds

Cumulative Major for NARW* Major for NARW* Major for NARW* Major for NARW#* Major for NARW* Major for NARW* Major for NARW*

Impacts’ Moderate for other Moderate for other Moderate for other Moderate for other mysticetes, | Moderate for other mysticetes, Moderate for other mysticetes, Moderate for other mysticetes,
mysticetes, odontocetes, and mysticetes, odontocetes, and mysticetes, odontocetes, and | odontocetes, and pinnipeds; odontocetes, and pinnipeds; minor odontocetes, and pinnipeds; odontocetes, and pinnipeds;
pinnipeds; minor beneficial for | pinnipeds; minor beneficial pinnipeds; minor beneficial minor beneficial for beneficial for odontocetes and minor beneficial for minor beneficial for
odontocetes and pinnipeds for odontocetes and for odontocetes and odontocetes and pinnipeds pinnipeds odontocetes and pinnipeds odontocetes and pinnipeds

pinnipeds pinnipeds

3.5.7 Sea Turtles

Alternative
Impacts?

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Cumulative
Impacts?

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

3.6.1 Commercial Fisheries and For-Hire Recreational Fishing

Major; minor beneficial

Major; minor beneficial

Major; minor beneficial

Major; minor beneficial

minor beneficial

Major; minor beneficial

Alternative Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major
Impacts’ For-hire recreational fishing: For-hire recreational fishing: For-hire recreational fishing: For-hire recreational fishing: For-hire recreational fishing: Major; For-hire recreational fishing: For-hire recreational fishing:
Major Major; minor beneficial Major; minor beneficial Major; minor beneficial minor beneficial Major; minor beneficial Major; minor beneficial
Cumulative Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major Commercial fisheries: Major
Impacts’ For-hire recreational fishing: For-hire recreational fishing: For-hire recreational fishing: For-hire recreational fishing: For-hire recreational fishing: Major; For-hire recreational fishing: For-hire recreational fishing:

Major; minor beneficial

3.6.2 Cultural Resources

Alternative Moderate Major Major Major Major Major Major
Impacts?
Cumulative Major Major Major Major Major Major Major
Impacts?

Alternative
Impacts?

Cumulative
Impacts?

3.6.3 Demographics, Employment, and Economics
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Alternative C Alternative D Alternative E

Habitat Impact Minimization/ No Surface Occupancy at Wind Turbine Layout Modification to

Alternative A Alternative B Fisheries Habitat Select Locations to Reduce Establish a Setback between Atlantic | Alternative F
Resource No Action Proposed Action Minimization Visual Impacts Shores South and Ocean Wind 1 Foundation Structures Preferred Alternative
3.6.4 Environmental Justice
Alternative Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial Moderate; minor beneficial
Impacts?
Cumulative Moderate; minor beneficial Moderate; moderate Moderate; moderate Moderate; moderate beneficial | Moderate; moderate ben