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Abstract:

The South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement
(final EIS) assesses the reasonably foreseeable impacts to physical, biological, socioeconomic, and
cultural resources that could result from the construction and installation, operations and maintenance,
and conceptual decommissioning of a commercial-scale wind energy project, the South Fork Wind Farm
and South Fork Export Cable Project (the Project), located in the area covered by BOEM Renewable
Energy Lease Number OCS-A 0517, approximately 19 miles southeast of Block Island, Rhode Island,
and 35 miles east of Montauk Point, New York.

South Fork Wind, LLC, is proposing the Project, which is designed to contribute to New York’s
renewable energy requirements, particularly, the state’s goal of generating 9,000 megawatts of offshore
wind energy by 2030. BOEM has prepared the EIS following the requirements of the National
Environmental Policy Act (42 USC 4321-4370f) and implementing regulations. This final EIS will
inform BOEM in deciding whether to approve, approve with modifications, or disapprove the Project.
Cooperating agencies will rely on the final EIS to support their decision making and to determine if the
analysis is sufficient to support their decision. BOEM’s action furthers United States policy to make the
Outer Continental Shelf energy resources available for development in an expeditious and orderly
manner, subject to environmental safeguards (43 USC 1332(3)), including consideration of natural
resources and existing ocean uses.
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EXECUTIVE SUMMARY

The South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement
(final EIS) assesses the reasonably foreseeable impacts to 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 South Fork Wind Farm (SFWF) and South Fork Export Cable
(SFEC) Project (Project). The Bureau of Ocean Energy Management (BOEM) has prepared the final EIS
under the National Environmental Policy Act (NEPA) (42 USC 4321-4370f).

Council on Environmental Quality (CEQ) NEPA regulations from 1978 were revised on July 26, 2020,
and took effect on September 14, 2020. Because work on the EIS began before September 14, 2020,
BOEM has followed the 1978 CEQ NEPA regulations. All following citations to CEQ NEPA regulations
refer to the regulations before they were revised on July 26, 2020 (see 40 CFR 1506.13 of the revised
regulations). The final EIS will inform BOEM’s decision on whether to approve, approve with
modifications, or disapprove the Project’s construction and operations plan (COP).

Cooperating agencies may rely on this final EIS to support their decision-making. In conjunction with
submitting its COP, SFW applied to the National Marine Fisheries Service (NMFS) for an incidental take
authorization (ITA) 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 ITA under the MMPA. In addition, NMFS has an
independent responsibility to comply with NEPA and will rely on the information and analyses in
BOEM’s final EIS after independent review to fulfill its NEPA obligations. NMFS intends to adopt the
final EIS and sign the record of decision (ROD), if appropriate. The U.S. Army Corps of Engineers
(USACE) similarly intends to adopt the final EIS and sign the joint ROD in respect to its responsibilities
under Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899.

Purpose of and Need for the Proposed Action

Through a competitive leasing process under 30 CFR 585.211, Deepwater Wind New England, LLC was
awarded Commercial Lease OCS-A 0486 covering an area offshore Rhode Island. This lease was later
assigned to South Fork Wind, LLC (SFW) and segregated to Commercial Lease OCS-A 0517 (the Lease).
SFW has the exclusive right to submit a COP for activities within the area of the Lease (the Lease Area),
and it has submitted a COP to BOEM proposing the construction and installation, O&M, and conceptual
decommissioning of the Project.

The purpose of the Project is to develop a commercial-scale offshore wind energy facility in the Lease
Area with wind turbine generators (WTGS), an offshore substation, and one transmission cable making
landfall in Suffolk County, New York. The Project would contribute to New York’s renewable energy
requirements, particularly the state’s goal of 9,000 MW of offshore wind energy generation by 2030. In
addition, SFW’s goal is to fulfill its contractual commitments to Long Island Power Authority (LIPA)
pursuant to a power purchase agreement executed in 2017 resulting from LIPA’s technology-neutral
competitive bidding process.

The purpose of BOEM’s action is to respond to and determine whether to approve, approve with
modifications, or disapprove the COP to construct and install, operate and maintain, and decommission a
commercial-scale offshore wind energy facility within the Lease Area. BOEM’s action is needed to
further the United States’ policy to make Outer Continental Shelf (OCS) energy resources available for
expeditious and orderly development, subject to environmental safeguards (43 USC 1332(3)), including
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consideration of natural resources and existing ocean uses. In addition, other federal agencies may
consider requests for authorizations related to the Project under applicable laws and regulations not
administered by BOEM. These considerations differ from BOEM’s consideration of the Proposed Action
but they are related and constitute connected actions under 40 CFR 1508.25, with discrete purposes and
needs based on their respective statutory and regulatory obligations. The purpose and need of other
federal agencies' action is to evaluate the applicant’s request pursuant to specific requirements of the
statutes and implementing regulations administered by those agencies, considering impacts of the
applicant’s activities on relevant resources, and if appropriate, issue the permit or authorization.

Public Involvement

Before the preparation of the EIS, BOEM conducted a 30-day public comment period and held three
public scoping meetings near the Lease Area to solicit feedback and identify issues and potential
alternatives for consideration. BOEM considered all scoping comments while preparing the EIS; the
topics most referenced in the comments include commercial fisheries and for-hire recreational fishing;
finfish, invertebrates, and essential fish habitat; the NEPA process; socioeconomics; and alternatives.
Additional public input occurred during the Project’s planning and leasing phases between 2010 and
2018. Publication of the draft EIS initiated a 45-day comment period open to all, after which BOEM
assessed and considered all the comments received in preparation of the final EIS. See Appendix A for
additional information on public involvement.

Alternatives

The final EIS analyzes in detail a No Action alternative and three action alternatives, as briefly described
below. Chapter 2 provides detailed descriptions of the analyzed alternatives.

o No Action alternative: Under this alternative, BOEM would not approve the COP, and Project
construction and installation, O&M, and conceptual decommissioning activities would not occur.
Any potential environmental and socioeconomic impacts, including benefits, associated with the
Project as described under the Proposed Action would not occur.

e Proposed Action: Under this alternative, the construction and installation, O&M, and conceptual
decommissioning of up to 15 wind turbine generators (WTGS) in the 6- to 12-MW range and an
offshore substation (OSS) within the Lease Area (including the expanded area) and associated
export cables would occur within the range of design parameters outlined in the COP, subject to
applicable mitigation measures. SFW would space WTGs in a uniform east-west and north—south
grid with 1 x 1-nautical-mile (nm) spacing between WTGs and diagonal transit lanes at least 0.6
nm wide. This configuration would still allow micrositing of WTGs to avoid sensitive cultural
resources and marine habitats.

e Vessel Transit Lane alternative (Transit alternative): Under this alternative, BOEM evaluated a 4-
nm-wide vessel transit lane! through the Lease Area where no surface occupancy would occur.
BOEM developed this alternative in response to the January 3, 2020, Responsible Offshore
Development Association (RODA) layout proposal (RODA 2020). The RODA proposal includes
designated transit lanes, each at least 4 nm wide. Although the proposal includes six total transit
lanes, only one lane intersects the Lease Area. The vessel transit lane is unique to this alternative
and could facilitate transit of vessels through the Lease Area from southern New England and
eastern Long Island ports to fishing areas in the region. WTGs located within the transit lane
would be eliminated under this alternative. SFW would develop the remaining WTGs with a 12-

1 BOEM also evaluated a 2-nm and 3-nm transit lane alternative. However, these smaller lanes would result in the same impacts
as the Proposed Action because the lane would not overlap any proposed WTGs or the OSS. Therefore, a smaller lane width was
dismissed from further evaluation.
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MW turbine capacity and would move the offshore substation north of the currently proposed
location and install it in one of the remaining WTG locations. The Transit alternative is within the
proposed design envelope of up to 15 turbines in the 6- to 12-MW range. This alternative would
disclose the effect a transit lane could have on the expected effects from the other action
alternatives analyzed in the final EIS.

o Fisheries Habitat Impact Minimization alternative (Habitat alternative): Under this alternative, the
construction and installation, O&M, and conceptual decommissioning of WTGs and an OSS within
the Lease Area and associated inter-array and export cables would occur within the range of design
parameters outlined in the COP, subject to applicable mitigation measures. However, to reduce
impacts to complex fisheries habitats as compared to the Proposed Action, BOEM would require
SFW to exclude certain WTGs and associated cable locations, if micrositing is not possible to
maintain a uniform east-west and north—south grid of 1 x 1-nm spacing between WTGs with
diagonal transit lanes of at least 0.6 nm wide. Under the Habitat alternative, BOEM may approve
fewer WTG locations than proposed by SFW. Two options for layout of this alternative are
considered in this EIS: Habitat alternative layout (a) Conservation Recommendations from the
National Oceanic and Atmospheric Administration (NOAA) (June 7, 2021) and Habitat alternative
layout (b) SFW Technical Memorandum (June 14, 2021). These options are described in Section
2.1.3. BOEM considers Habitat alternative layout (a) to be the preferred alternative.

Environmental Impacts

The final EIS uses four levels of classification to characterize the potential adverse or beneficial impacts
as negligible, minor, moderate, or major. Chapter 2, Section 2.3 provides a detailed comparison of
impacts by alternative, whereas Table ES-1 provides a summary of key findings for the Proposed Action.
Impacts include both Project-specific impacts and incremental impacts of the Project when combined
with other current and reasonably foreseeable projects (i.e., cumulative impacts). Where directionality
(e.g., adverse or beneficial) is not specifically noted, the reader should assume the impact is adverse.

Impacts associated with the other action alternatives are generally similar to those described for the
Proposed Action. See Section 3.1 for additional information on impact levels, and Sections 3.3 through
3.5 for detailed descriptions of the impacts for each resource under each alternative. CEQ NEPA
implementing regulations (40 CFR 1502.16) require that an EIS evaluate the potential for unavoidable
adverse impacts associated with a proposed action. The same regulations also require that an EIS review
the potential impacts on irreversible or irretrievable commitments of resources resulting from
implementation of a proposed action. Chapter 4 of the final EIS provides these disclosures.

Table ES-1. Key Environmental Impact Statement Findings for the Proposed Action

Resource Proposed Action

Air quality Minor to moderate temporary adverse impacts to air quality in the region due to construction and
installation, O&M, and conceptual decommissioning, as well as minor beneficial, long-term air quality
and reduced health event impacts. The overall cumulative impacts to air quality would be minor
adverse and minor beneficial.

Water quality Negligible to moderate temporary impacts to onshore surface water and groundwater quality and
offshore water quality from erosion, sediment resuspension and deposition and scouring, discharges,
and inadvertent spills. Onshore and offshore, overall cumulative impacts to water quality would be
minor.

Bats Negligible to minor adverse temporary to long-term impacts on bats and suitable habitat from Project
construction and installation, O&M, and conceptual decommissioning. Overall cumulative adverse
impacts would be minor.
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Resource

Proposed Action

Benthic habitat, essential
fish habitat (EFH),
invertebrates, and finfish

Negligible to moderate impacts on benthic habitat, EFH, invertebrates, and finfish from Project
construction and installation, O&M, and conceptual decommissioning. Overall cumulative impacts to
benthic habitat, EFH, invertebrates, and finfish would be moderate.

Birds

Negligible to minor impacts on birds and suitable habitat from Project construction and installation,
O&M, and conceptual decommissioning. Overall cumulative impacts would be minor.

Marine mammals

Negligible to moderate impacts, as well as minor beneficial impacts from construction and
installation, O&M, and conceptual decommissioning activities, varying by species. Overall cumulative
adverse impacts would be moderate adverse and minor to moderate beneficial.

Terrestrial and coastal
habitats and fauna

Negligible to minor impacts to terrestrial and coastal habitats and fauna from Project construction and
installation, O&M, and conceptual decommissioning. Overall cumulative adverse impacts would be
minor.

Sea turtles

Negligible to minor impacts from elevated underwater noise from construction, vessel traffic, and
accidental discharges of spills or trash. Overall cumulative impacts would be minor adverse and
minor beneficial.

Wetlands and other
waters of the United
States (WOTUS)

Short- to long-term negligible to minor adverse impacts to wetlands and WOTUS from Project
construction and installation, O&M, and conceptual decommissioning. Overall cumulative adverse
impacts would be minor.

Commercial fisheries and
for-hire recreation fishing

Negligible to major adverse construction and installation, O&M, and conceptual decommissioning
impacts to commercial fisheries and for-hire recreational fishing due to increased port congestion;
changes to fishing access, primarily through reduced fishing opportunity when construction activities
are occurring; damage to or loss of fishing gear; and impacts on the catch due to changes in target
species abundance or availability during construction activities.

The “reef effect” of WTG foundations and associated scour protection would have minor beneficial
impacts to for-hire recreational fisheries, depending on the extent to which the foundations enhance
fishing opportunities.

Overall cumulative adverse impacts would be major.

Cultural resources

Negligible to major adverse impacts to marine and terrestrial archaeological resources and to historic
visual resources from Project construction and installation, O&M, and conceptual decommissioning
activities.

Overall cumulative adverse impacts would be negligible to major across marine, terrestrial and
viewshed resources.

Demographics,
employment, and
economics

Negligible to minor adverse and minor to moderate beneficial impacts to the socioeconomic analysis
area in terms of employment, federal revenue, and income. Overall cumulative impacts would be
minor adverse and minor beneficial.

Environmental justice

Negligible to moderate adverse impacts to minority or low-income populations and tribes from the
Project construction and installation, O&M, and conceptual decommissioning activities. Overall
cumulative adverse impacts would be minor to moderate adverse and minor beneficial.

Land use and coastal
infrastructure

Minor beneficial impacts to land use due to increased compatible uses at ports, whereas construction
or conceptual decommissioning of onshore components would have negligible to moderate,
temporary adverse impacts due to disturbance associated with onshore construction, including traffic
delays and re-routing. Overall cumulative impacts would be minor adverse and minor beneficial.

Navigation and vessel
traffic

Negligible to minor impacts on navigation and vessel traffic in the region from Project construction
and installation, O&M, and conceptual decommissioning.

Overall cumulative adverse impacts would be moderate.

Other marine uses

Negligible to major impacts to mineral extraction, military use, air traffic, land-based radar services,
cables and pipelines, and scientific surveys. Overall cumulative adverse impacts would be minor for
most uses. However, the overall impact would be moderate adverse for some military uses and radar
and major adverse for scientific research and protected species surveys.

Recreation and tourism

Negligible to minor impacts to recreation and tourism due to Project construction and conceptual
decommissioning activities. O&M and conceptual decommissioning of offshore Project activities
could elicit both beneficial and adverse impacts to recreational use of resources within the viewshed
of the WTGs. Overall cumulative impacts would be minor adverse and minor beneficial.

Visual resources

Negligible to major, adverse impacts on non-historic visual resources from Project construction and
installation, O&M, and conceptual decommissioning. Overall cumulative adverse impacts would be
minor to moderate, as the viewshed would return to previous condition after conceptual
decommissioning.
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CHAPTER 1. INTRODUCTION

1.1 BACKGROUND

This chapter introduces a proposed offshore wind energy project, the South Fork Wind Farm and South
Fork Export Cable Project (the Project). On June 29, 2018, South Fork Wind, LLC (SFW)? submitted a
Project construction and operations plan (COP) to BOEM. After addressing BOEM’s comments on this
initial COP, SFW resubmitted an updated COP on May 24, 2019. SFW submitted a second updated COP
for the Project in February 2020, a third updated COP in July 2020, and a fourth updated COP in May
2021 (Jacobs 2021)°. Information regarding the planning and leasing process that occurred before the
development of the initial COP is available on BOEM’s website and in Section 2 of the COP.

The Project would be located in the area of BOEM’s Renewable Energy Lease Number OCS-A 0517
(Lease Area) approximately 19 miles southeast of Block Island, Rhode Island, and 35 miles east of
Montauk Point, New York (Figure 1.2-1) in the Atlantic Ocean. In this document, distances in miles are
in statute miles (miles used in the traditional sense) or nautical miles (miles used specifically for marine
navigation). Statute miles are more commonly used and are referred to simply as miles, whereas nautical
miles are referred to by name or by their abbreviation nm.

The COP describes the construction and installation, operations and maintenance (O&M), and conceptual
decommissioning of the Project, which consists of the following components (see Project Operational
Concept [Figure 1.1-1] in the COP):

e SFWF: This would include up to 15 wind turbine generators (WTGs or turbines), submarine
cables between the WTGs (inter-array cables), and an offshore substation (OSS). The SFWF
would also include an onshore O&M facility.

e SFEC: This would include an alternating current (AC) electric cable and an interconnection
facility that connects the SFWF to the existing mainland electric grid in East Hampton, New
York, and delivers power to the South Fork of Suffolk County, Long Island.

BOEM has prepared this final environmental impact statement (final EIS) in accordance with the National
Environmental Policy Act (NEPA) to consider and disclose potential environmental impacts associated with
the construction and installation, O&M, and conceptual decommissioning of the Project. This final EIS
will inform BOEM in deciding whether to approve, approve with modifications, or disapprove the COP.
Publication of the draft EIS initiated a 45-day comment period. BOEM assessed and considered the
comments received during the comment period in the preparation of this final EIS. The final EIS has 10
appendices. Appendix A describes required environmental permits and consultations; Appendix B
provides a list of preparers and reviewers, references cited, and glossary; Appendix C provides additional
figures; Appendix D describes the Project design envelope (PDE) and maximum-case scenario; Appendix
E describes the cumulative activities scenario; Appendix F provides supplemental information to the final
EIS; Appendix G describes environmental protection measures, mitigation, and monitoring; Appendix H
provides an assessment of resources with negligible to minor impacts from implementation of the
Proposed Action and other considered alternatives; Appendix I provides BOEM’s response to all
comments received during the draft EIS 45-day comment period; and Appendix J provides a summary of
any incomplete or unavailable information identified during preparation of the final EIS.

2.0n November 7, 2018, Orsted completed an acquisition of all of the equity of Deepwater Wind. A new company, Orsted US
Offshore Wind, combines the personnel and assets of the two North American offshore wind developers. Orsted also
subsequently renamed the subsidiary as SFW. However, Deepwater Wind New England, LLC submitted their COP prior to this
ownership and name change. Therefore, the EIS refers to SFW throughout.

3 The most recent COP—South Fork Wind Farm and South Fork Export Cable Construction and Operations Plan—is referred to
frequently throughout the EIS, and therefore the author-date citation is provided here at first mention only.
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1.2 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

Through a competitive leasing process under 30 CFR 585.211, Deepwater Wind New England, LLC was
awarded Commercial Lease OCS-A 0486 covering an area offshore Rhode Island. This lease area was
later assigned to SFW and segregated to Commercial Lease OCS-A 0517 (Lease). SFW has the exclusive
right to submit a COP for activities within the area of the Lease (Lease Area), and it has submitted a COP to
BOEM proposing the construction and installation, O&M, and conceptual decommissioning of the
Project.

The purpose of the Project is to develop a commercial-scale offshore wind energy facility in the Lease
Area with WTGs, an offshore substation, and one transmission cable making landfall in Suffolk County,
New York. The Project would contribute to New York’s renewable energy requirements, particularly the
state’s goal of developing 9,000 MW of offshore wind energy generation by 2030. In addition, SFW’s
goal is to fulfill its contractual commitments to Long Island Power Authority (LIPA) pursuant to a power
purchase agreement executed in 2017 resulting from LIPA’s technology-neutral competitive bidding
process.

The purpose of BOEM’s action is to respond to and determine whether to approve, approve with
modifications, or disapprove the COP to construct and install, operate and maintain, and decommission a
commercial-scale offshore wind energy facility within the Lease Area. BOEM’s action is needed to
further the United States’ policy to make Outer Continental Shelf (OCS) energy resources available for
expeditious and orderly development, subject to environmental safeguards (43 USC 1332(3)), including
consideration of natural resources and existing ocean uses. In addition, other federal agencies may
consider requests for authorizations related to the Project under applicable laws and regulations not
administered by BOEM. These considerations differ from BOEM’s consideration of the Proposed Action
but they are related and constitute connected actions under 40 CFR 1508.25, with discrete purposes and
needs based on their respective statutory and regulatory obligations. The purpose and need of other
federal agencies' action is to evaluate the applicant’s request pursuant to specific requirements of the
statutes and implementing regulations administered by those agencies, considering impacts of the
applicant’s activities on relevant resources, and if appropriate, issue the permit or authorization.
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1.3 REGULATORY FRAMEWORK

The Energy Policy Act of 2005 (Public Law No. 109-58) added Section 8(p)(1)(C) to the Outer
Continental Shelf Lands Act (OCSLA; 43 USC 1331 et seq.), which authorized the Secretary of the
Interior to issue leases, easements, or rights-of-way (ROWS) on the OCS for wind energy development
(see 43 USC 1337(p)(1)(C)). The Secretary of the Interior delegated this authority to the former Minerals
Management Service (MMS), now BOEM. Final regulations implementing this authority at 30 CFR part
585 were promulgated on April 22, 2009.

Under the renewable energy regulations, BOEM’s issuance of leases and subsequent approval of wind
energy development on the OCS are part of a staged decision-making process (BOEM 2017). In that
process, the action here is the fourth phase: evaluation of a COP. BOEM may approve, approve with
modifications, or disapprove a lessee’s COP (see 30 CFR 585.620-585.638). If BOEM approves—or
approves with modifications—a COP, the lessee must submit a facility design report and a fabrication and
installation report. If BOEM does not object to the facility design report and/or fabrication and installation
report, or once any objections are resolved, the lessee may construct and operate the Project for 25 years
from the date of COP approval (plus up to an additional 2 years for conceptual decommissioning). BOEM
will periodically review the activities conducted under an approved COP. The frequency and extent of the
review will be based on the significance of any changes in available information and on onshore or
offshore conditions affecting, or affected by, the activities conducted under the COP. If the review
indicates that the COP should be revised to meet the requirement of BOEM’s renewable energy
regulations, the lessee will be required to submit the needed revisions (30 CFR 585.634(b)).

Cooperating agencies may rely on this final EIS to support their decision-making. In conjunction with
submitting its COP, SFW applied to the National Marine Fisheries Service (NMFS) for an incidental take
authorization (ITA) 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 ITA under the MMPA. In addition, NMFS has an
independent responsibility to comply with NEPA and intends, after independent review, to rely on the
information and analyses in BOEM’s final EIS to fulfill its NEPA obligations. NMFS intends to adopt the
final EIS and sign the record of decision (ROD), if appropriate. The U.S. Army Corps of Engineers
(USACE) similarly intends to adopt the final EIS and sign the joint ROD in respect to its responsibilities
under Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899.
Appendix A provides a description of BOEM’s consultation efforts in the development of the final EIS.
SFW would be required to construct and install, operate and maintain, and decommission the Project in
compliance with the terms and conditions of all required permits and approvals.

On July 16, 2020, the Council on Environmental Quality (CEQ), which is responsible for federal agency
implementation of NEPA, revised the regulations for implementing the procedural provisions of NEPA (85
CFR 43304-43376). The revised regulations went in effect on September 14, 2020. Because BOEM’s NEPA
review of the Project and publication of the Project’s notice of intent began prior to this effective date, the
EIS was prepared under the previous version of the regulations (1978, as amended in 1986 and 2005).

The final EIS evaluates various alternatives to meet the need to execute BOEM’s duty to approve,
approve with modifications, or disapprove the COP. This was done in furtherance of BOEM’s
responsibility to make OCS energy resources available for development in an expeditious and orderly
manner, subject to environmental safeguards (43 USC 1332(3)), including consideration of natural
resources and existing ocean uses. This responsibility balances different goals and does not hold one as
controlling all others, which is consistent with the opinion recently issued by the Solicitor, M-37067,
“Secretary’s Duties under Subsection 8(p)(4) of the Outer Continental Shelf Lands Act When Authorizing
Activities on the Outer Continental Shelf” (U.S. Department of the Interior Office of the Solicitor 2021).
M-37067 provides that “subsection 8(p)(4) of OCSLA and similar statutes require only that the Secretary
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strike a rational balance between Congress’s enumerated goals, i.e., a variety of uses. In making this
determination, the Secretary retains wide discretion to weigh those goals as an application of her technical
expertise and policy judgment” (U.S. Department of the Interior Office of the Solicitor 2021:2).

1.4 RELEVANT EXISTING NATIONAL ENVIRONMENTAL POLICY
ACT AND CONSULTING DOCUMENTS

BOEM has conducted several other environmental analyses that were used to inform the EIS. Consistent
with the CEQ directive “Incorporation by reference” (40 CFR 1502.21), the incorporated material is cited
and briefly described in the final EIS.

1.5 INCOMPLETE AND UNAVAILABLE INFORMATION

Under 40 CFR 1502.22, BOEM is required to identify any incomplete or unavailable information that is
relevant to the evaluation of potential Project impacts. Appendix J identifies incomplete or unavailable
information that is essential to a reasoned choice among alternatives.

1.6 METHODOLOGY FOR ASSESSING THE DESIGN ENVELOPE

The Project is being developed based on an envelope approach, consistent with BOEM’s Draft Guidance
Regarding the Use of a Project Design Envelope in a Construction and Operations Plan (BOEM 2018).
This approach is intended to provide flexibility for lessees and minimize the need for subsequent NEPA
reviews as the Project design is refined.

The final EIS assesses the impacts of a range of characteristics and locations for components that would
be considered as part of the Proposed Action and other action alternatives using a “maximum-case
scenario” process. Through the maximum-case scenario process, BOEM analyzes the aspects of each
design parameter or combination of parameters that would result in the greatest impact for each physical,
biological, socioeconomic, and cultural resource (see Appendix D for list of parameter specifications).
Through consultation with its own engineers and outside industry experts, BOEM verified that the
maximum-case scenario analyzed in the final EIS could reasonably occur.

1.7 METHODOLOGY FOR ASSESSING CUMULATIVE IMPACTS

Cumulative impacts are the incremental effects of the Proposed Action on the environment when added to
other past, present, and reasonably foreseeable future actions, regardless of which agency or person
undertakes the actions (see 40 CFR 1508.7). Appendix E provides a description of the resource-specific
geographic analysis areas and analyzes the impacts of the types of actions (including the future action of
approving wind farm development activities other than the Project) that BOEM has identified as
potentially contributing to cumulative impacts when combined with impacts from the Proposed Action
and other alternatives over the geography and time scale identified.

In 2019, BOEM released a study of impact-producing factors (IPFs) from renewable energy projects on
the North Atlantic OCS (BOEM 2019). As noted, in addition to the general cumulative analysis
associated with onshore and offshore non-wind activities, the EIS specifically discloses the cumulative
impacts of relevant IPFs from offshore wind by resource. Where possible, BOEM provides a quantitative
estimate of these offshore wind impacts. However, readers of the final EIS should not consider these
results as absolute values or predictions of actual future conditions. Although BOEM estimates represent
the best tool currently available to inform the impact analysis in the final EIS, it is not possible to
precisely predict future conditions. Correspondingly, estimates are based on past experience and trends
and represent reasonable assumptions about future behaviors.
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CHAPTER 2. ALTERNATIVES INCLUDING THE PROPOSED
ACTION

2.1 ALTERNATIVES

This chapter describes in detail three action alternatives and a No Action alternative for the Project.
Chapter 2, Section 2.1.5 provides a discussion of the alternative development process and alternatives not
carried forward for analysis, whereas Chapter 2, Section 2.3 provides a summary and comparison of
impacts by alternative.

2.1.1 Proposed Action Alternative

The SFWF and SFEC are the two primary components of the Project (see Figure 1.2-1). The Project uses
a design envelope approach, consistent with BOEM’s Draft Guidance Regarding the Use of a Project
Design Envelope in a Construction and Operations Plan (BOEM 2018). This approach results in a range
of characteristics and locations for some components of the Proposed Action. Chapter 1, Section 1.6 and
Appendix D provide additional information on the PDE approach. The SFWF maximum work area
(MWA) used during construction and installation would encompass the Lease Area as well as a buffer of
approximately 2,070 feet around the outer edge of the proposed WTG layout (for increased temporary
workspace, as described in Section 3.1.1 of the COP). However, only a small portion of the Lease Area
would be permanently developed and occupied by Project components (see Table 2.1.1-1).

2.1.1.1 South Fork Wind Farm Component

SFWF would be located within federal waters (Atlantic Ocean) on the OCS, specifically in the Lease
Area, approximately 16.6 nm (19 miles) southeast of Block Island, Rhode Island, and 30.4 nm (35 miles)
east of Montauk Point, New York. Table 2.1.1-1 summarizes the SFWF components. The sections that
follow Table 2.1.1-1, Section 3.1 of the COP, and Appendix D provide additional details. A detailed map
showing the location of all proposed WTGs, inter-array cables, and the offshore substation is provided in
Figure 3.1-1 in the COP

Table 2.1.1-1. South Fork Wind Farm Components and Footprint

Project Location  Project Envelope Characteristic Construction and Operation Footprint
Component Installation Footprint (permanent)
(temporary)
WTGs Offshore Up to 15 WTGs; 6 to 12 MW each; 17,202 acres (MWA) 840 feet, measured from mean
sited in a grid with a spacing of lower water level to the tip of
approximately 1.0 nm (1.9 km, 1.15 the blade

miles) x 1.0 nm (1.9 km, 1.15 miles)
that aligns with other proposed
adjacent offshore wind projects in the
Rhode Island/Massachusetts Wind

Energy Area

Foundations Offshore Monopile with piles up to 11 metersin  14.8 acres 14.6 acres
diameter
Foundation cable protection Not applicable (N/A) 7.5 acres
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Project Location Project Envelope Characteristic Construction and Operation Footprint
Component Installation Footprint (permanent)
(temporary)
Inter-array Offshore  34.5-kilovolt (kV) or 66-kV cable 340 acres 2.5 acres
cable
Cable protection N/A 10.2 acres
oss Offshore Mounted on a dedicated framework or Same as foundations If on dedicated framework: 150
co-located with a WTG (see above) to 200 feet, measured from
mean sea level to the top of the
substation.

If collocated with a WTG: total
maximum height of the OSS
plus WTG would not exceed the

height of other WTGs.
Vessel Offshore Six vessels used during 821 acres N/A
anchoring / anchoring/mooring
mooring
O&M facility Onshore Located in Montauk, New York, or Montauk: dredge 7,600 to 12,000 square feet of
Quonset Point, Rhode Island footprint of up to 37,350 office and storage space (all
square feet locations)

37.250 square feet of annual
maintenance dredging

Port facilities Onshore  Located in New York, Rhode Island, N/A (the SFWF would N/A (the SFWF would use
Massachusetts, Connecticut, New use existing facilities existing facilities only.)
Jersey, Maryland, or Virginia only.)

Source: Jacobs (2021).
Note: Table 3.1-1 in the COP provides a detailed description of assumptions used to develop the footprint estimates.

21111 WIND TURBINE GENERATORS

The SFWF would consist of up to 15 WTGs. SFW has committed to an indicative layout with WTGs
sited in a grid with a spacing of approximately 1.0 nm (1.9 kilometers [km], 1.15 miles) x 1.0 nm (1.9
km, 1.15 miles) that aligns with other proposed adjacent offshore wind projects in the Rhode
Island/Massachusetts Wind Energy Areas (RI-MA WEAs). Each WTG would comprise the following
major components: a tower, nacelle (a cover housing the generator, gear box, drive train, and brake
assembly), and rotor that includes the blades. Figure 3.1-3 in the COP provides typical dimensions for
different WTG size classes that could be used for the Project. Control, lighting, marking, and safety
systems would be installed on each WTG. Each WTG would also contain small amounts of lubrication,
grease, oil and cooling fluids, as well as heating, ventilation, and air conditioning for climate control. If
needed, a small, temporary diesel generator could also be placed at each WTG on the work deck of the
foundation, with a maximum power of 200 horsepower (hp) and up to a 50-gallon diesel tank with
secondary containment. Each WTG would also have helicopter access by means of winching personnel
onto and/or from a landing area. Fugro (2018), SFWF (2017, 2016a, 2016b), and Jacobs (2021) provide
additional design details.

21112 FOUNDATIONS

Each WTG would be supported by one steel monopile foundation installed into the seabed, as shown in
COP Figure 3.1-2. Fugro (2018), SFWF (2017, 2016a, 2016b), and Jacobs (2021) provide additional
design details.
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21113 INTER-ARRAY CABLES

Inter-array cables would connect individual WTGs and transfer power between the WTGs and the OSS.
The inter-array cables would either be a 34.5-kilovolt (kV) or a 66-kV three-phase, AC, 6- to 12-inch-
diameter cables. The cables would contain three conductors, screens, insulators, fillers, sheathing, armor,
and fiber optic cables; they would not contain lubricants, liquids, oils, or insulating fluids. The cables
would be buried in a seabed trench to a target depth of 4 to 6 feet, for a total estimated maximum distance
of 21.4 miles long. Where the inter-array cable emerges from the trench and is attached to the foundation,
cable protection (rock or engineered concrete mattresses) would be used. Similarly, additional cable
protection would be used to protect portions of the inter-array cable that did not achieve the target burial
depth (see Table 3.1-4 in the COP and Fugro [2021] for details).

Fugro (2018), SFWF (2017, 2019a, 2019b), and Jacobs (2021) provide additional inter-array cable design
details.

21114 OFFSHORE SUBSTATION

The OSS would collect electric energy generated by the WTGs through the inter-array cables. The OSS
would also house the supervisory control and data acquisition system that serves as the means for wind farm
monitoring and control between the WTGs, substation, and onshore O&M facility. The OSS would consist
of a high and secondary medium-voltage power transformer, a reactor, and switchgears along with utility
equipment and a small permanent diesel generator. The OSS could also include boat landing and helicopter
access (i.e., helideck) for emergency transport and limited maintenance activities, including transport of
crew and supplies. The OSS would be either 1) located above water on a platform supported by a foundation
similar to those used for the WTGs and would be in line with the WTG’s east-west and north-south grid of
1 x 1-nm spacing, or 2) collocated on a foundation with a WTG (see Figure 3.1-4 in the COP).

21115 OPERATIONS AND MAINTENANCE FACILITY

The O&M facility would include the potential construction of a building, installation of a stationary land-
based crane, and installation of one floating pontoon dock (floating dock) for crew transfer vessels so that
O&M staff could prepare and mobilize for offshore maintenance activities. The O&M facility would be
located in Montauk, New York, or Quonset Point, Rhode Island. The O&M facility would also include
office and storage space for spare parts and other equipment.

In-water work would not be required at the Quonset Point location. If the Lake Montauk location is selected,
modifications would be required for the in-water portions of the site, which currently functions as a marina
(BOEM 2021). To allow for suitable depths for navigation and berthing of crew transfer vessels, dredging
would be required; approximately 2,500 cubic yards of sediment would be dredged within a dredge footprint
of up to 1,500 square feet to a depth of 12.4 feet below the plane of mean low water, including a 1-foot
overdredge. Maintenance dredging of up to 40,500 cubic feet of sediment would be required annually over a
10-year period. Dredged materials would be loaded into scows that, once full, would be transported to the
adjacent beach west of the Montauk Harbor entrance, where sediment would be pumped to shore and used as
nourishment material. This beach was identified by the Town of East Hampton as requiring beach
nourishment. The total volume of dredged material proposed to be placed below the plane of spring high
water is 1,070 cubic yards and the total area of beach to be occupied by the dredged material is 51,000 square
feet. The total area of beach below the plane of spring high water to be occupied by the dredged material is
21,900 square feet. Dredging would require one dredge barge, three disposal scows, tugboats to aid in the
positioning of equipment, and small vessels for transporting crews and materials to and from the shore.

Other potential in-water work at the Lake Montauk location would include maintenance repairs to the
existing bulkhead (i.e., new water and tie rods). One 100 x 16—foot floating dock would also be installed
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to support berthing a single crew transfer vessel that would be used to move staff and equipment between
the O&M facility and offshore portions of the Project. To accommodate the pontoon dock, the piles and
docks associated with the existing marina would be removed, and five 2-foot-diameter steel pipe piles
would be installed to anchor the pontoon floating dock. One additional 2-foot-diameter steel pipe pile
would be installed at the eastern end of the pontoon dock to provide safe berthing conditions (i.e.,
mooring dolphin). Piles would be driven to the engineered penetration depth and cut at a +15 foot North
American Vertical Datum top of pipe elevation. One 4 x 28—foot aluminum gangway would be installed
to provide access to the floating dock. Installation of the floating dock would require the use of a deck
barge with a crane, small work boats, and a tugboat.

21116 PORT FACILITIES

The Project would use existing port facilities located in New York, Rhode Island, Massachusetts,
Connecticut, New Jersey, Maryland, Virginia, or Nova Scotia for offshore construction, staging and
fabrication, crew transfer, and logistics support. Modifications of these ports specifically for the Project
are not anticipated. Final port selection has not been determined at this time; Table 3.1-5 in the COP
provides a summary of potential ports that could be used to support the Project.

2.1.1.2 South Fork Export Cable Component

The SFEC is an AC electric cable and interconnection facility that would connect the SFWF to the
existing mainland electric grid in East Hampton, New York, and deliver power to the South Fork of
Suffolk County, Long Island. The SFEC would be located offshore, in both federal waters and New York
state waters, and onshore in East Hampton, New York (see COP Figure 1.1-2). Table 2.1.1-2 summarizes
the distances for each segment of the SFEC by landing site. Additional details on these segments and the
SFEC components follow the table.

Table 2.1.1-2. Distances for Each Segment of the South Fork Export Cable by Landing Site

SFEC Segment Landing Site
Beach Lane (miles) Hither Hills (miles)
Offshore federal waters 58.3 46.0
Offshore New York State waters 3.5 35
Onshore 4.1 11.5

21121 OFFSHORE SEGMENTS

The SFEC would extend westward through federal waters from the OSS, pass south of Block Island, and
cross into state waters 3 nm offshore New York State. The SFEC would consist of a buried 138-kV
submarine power cable, with one segment of single three-core conductor and fiber optic cable for
communication and control. The SFEC would be approximately 8 to 12 inches in diameter and installed
to a target burial depth of 4 to 6 feet. Additional cable protection or armoring would be installed in
locations where the target burial depth is not achieved (see Tables 3.2-2 and 3.2-3 in the COP for details).

21122 ONSHORE SEGMENT

The onshore SFEC would begin at the transition vault located at the landing site and end at the
interconnection facility. The onshore SFEC would consist of a 138-kV underground power cable installed
within a new underground electrical duct bank. The duct bank would comprise a conduit surrounded by
concrete through which the SFEC would be run, and it would be located underground within public
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ROWs and alongside the tracks within the Long Island Railroad (LIRR) ROW. No overhead lines would
be constructed. The specific configuration of the duct bank is not yet determined; however, the ducts
would be placed within a 4 x 8—foot trench along the onshore route.

SFW initially considered five landing sites for the SFEC (see Section 2.2.2 in the COP for details). Of
these five initial sites, BOEM carried two potential cable landing sites forward for analysis (see COP
Figure 3.2-3): Beach Lane and Hither Hills.* The Beach Lane onshore SFEC route would primarily
follow the Town of East Hampton Road and LIRR ROWSs. The route would travel northwest along Beach
Lane to Wainscott Main Street, then northeast on Wainscott Main Street, and then northwest onto Sayre’s
Path. The route would continue north onto Wainscott Stone Road and then northwest on Wainscott
Northwest Road, crossing Montauk Highway/State Route 27 (state-owned), to get to the LIRR where it
would route along the LIRR to the interconnection facility. The Hither Hills onshore SFEC route would
transition from the Hither Hills State Park parking lot to the Old Montauk Highway, which it would
follow southwesterly to its intersection with the Montauk Highway. The SFEC would then follow the
Montauk Highway westward to Main Street and then Buell Lane, which it would follow until its
intersection with the LIRR. The route would follow the LIRR westward to the interconnection facility.

21123 SEA-TO-SHORE TRANSITION

The sea-to-shore transition is the point at which the offshore and onshore cables are spliced together.
Using horizontal directional drilling (HDD), the offshore cable would be installed at least 30 feet below
the current beach profile. The cable would connect to a new onshore underground transition vault,
constructed approximately 650 to 800 feet from the mean high-water level (MHWL). Pedestrian and
vehicle access would be maintained throughout installation. If a temporary offshore cofferdam is
required, it would be installed using a sheet pile or gravity cell. Once construction is complete the
cofferdam would be removed; excavated sediments would be placed on a barge for potential reuse as
backfill during the same construction season. Alternatively, to support HDD activities, temporary casing
pipes could be installed at the currently proposed exit pit location. The casing pipe would be driven into
the seafloor at the approach angle of the HDD. The casing pipe would extend from the seafloor up
through the water column to the sea surface, where a work vessel would be able to access the open end of
the pipe. The casing pipe may require that temporary support piles be installed to ensure pipe stability.
These support piles are anticipated to consist of steel sheet piles temporarily driven into the seafloor. It is
anticipated that up to 8 sheet piles would need to be driven to support the casing pipe. Once the HDD
operation has been completed, the casing pipe and support would be removed using a similar
methodology to those used for installation.

It is anticipated that the casing pipe would consists of a steel pipe pile, approximately 48 to 60 inches in
diameter, and approximately 300 feet in length. Casing pipe installation is anticipated to be accomplished
using a small pneumatic impact hammer (e.g., Grundoram Taurus or similar) to drive the pipe in the
seafloor. It is estimated that the hammer operates at up to 18.6 kilojoules, and the pile driving would take
approximately 2 hours to complete.® See COP Figure 3.2-2 and COP Section 3.2.2.2 for additional details.

4 Although SFW’s COP proposes both these alternative landing sites, in the period since the draft EIS was published, SFW has
secured approvals from the state and local agencies for the Beach Lane site and not the Hither Hills site. In part, because both
routes are part of the envelope in the COP and partly because the offshore cable routes are largely overlapping, this final EIS still
considers the impacts associated with both routes.

® Use of casing and pipes would result in a smaller disturbance footprint and reduced sound levels as compared to the cofferdam.
Since BOEM analyzes the aspects of each design parameter or combination of parameters that would result in the greatest impact
for each physical, biological, socioeconomic, and cultural resource, this alternative construction approach is not carried forward
for analysis in the EIS. All impacts associated with this alternative would be captured by the cofferdam.
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21124 INTERCONNECTION FACILITY

SFW would construct the interconnection facility to connect the SFEC with the existing 69-kV LIPA
substation, located off Cove Hollow Road in East Hampton, New York. SFW would locate the facility
adjacent to the existing LIPA substation (see COP Figure 3.2-4) and would include all equipment necessary
to safely connect to the New York Independent System Operator (NY1SO) transmission system.

Table 2.1.1-3 provides a summary of SFEC components and the Project footprint. Additional information
is provided in Appendix D.

Table 2.1.1-3. South Fork Export Cable Components and Footprint

Project Location Project Envelope Construction and Operation Footprint
Component Characteristic Installation Footprint (permanent)
(temporary)
SFEC Offshore 138 kV; target burial depth of 4 to 6 feet 573.3 acres 7.4 acres
Cable protection Not applicable (N/A) 7.9 acres
SFEC Onshore Onshore duct bank within existing 2.6t0 6.3 acres 2.4 acres
paved road and railroad ROWS, target  (depending on route)
burial of 8 feet
Sea-to-shore Offshore—  Landing site at either Beach Lane or 850 square yards N/A
transition onshore Hither Hills (cofferdam)

Installed using HDD between onshore
underground cable transition vault and
the offshore HDD exit location
Offshore sheet pile cofferdam*, gravity
cell cofferdam, or no cofferdam at the
HDD exit location

Interconnection Onshore
facility

Newly constructed, air-insulated facility
adjacent to the East Hampton
substation

2.7-acre parcel Approximately 71,000
square feet with maximum
equipment height of

approximately 43 feet

N/A (the SFWF would use
existing facilities only.)

Port facilities Onshore Located in New York, Rhode Island,
Massachusetts, Connecticut, New

Jersey, Maryland, or Virginia

N/A (the SFWF would
use existing facilities

only.)

Source: Jacobs (2021).
Note: For a detailed description of assumptions used to develop the footprint estimates, see Tables 3.2-2 and 3.2-3 in the COP.
* A cofferdam is a watertight enclosure pumped dry to permit construction work below the waterline.

2.1.1.3 Construction and Installation

Construction and installation of the SFWF and SFEC are scheduled to take place over 2 years within
applicable seasonal work windows and within a uniform east-west and north—south grid with 1 x 1-nm
spacing between WTGs. Construction and installation would include transportation and installation of
foundations, installation of cable systems, installation of WTGs, and installation of the OSS. Table 1.5-1
in the COP provides a construction and installation schedule for all Project components.

21131 TRANSPORTATION AND INSTALLATION OF FOUNDATIONS

SFW would transport WTGs and other components to area ports for staging prior to installation. During
installation, transportation barges and material barges would transport components and equipment to the
Lease Area (as described in Section 3.1.3.1 of the COP). Foundation installation steps would include
preparing the seafloor (if necessary); installing foundations and commissioning the platform, which
includes installation of marking and lighting for Private Aids to Navigation required by the U.S. Coast
Guard (USCG); and conducting inspection and quality control checks. Section 3.1.3.2 of the COP
provides details on foundation installation.
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To allow for site-specific micrositing, SFW would install each foundation within a 1,000-foot radius of
the proposed locations (in accordance with 30 CFR 585.634) shown on COP Figures 3.1-1 and 3.1-2
(Jacobs 2021) while maintaining the 0.6-nm-wide northwest—southeast transit lanes as recommended by
the USCG. The COP assumes that each monopile foundation would require a total of 2 to 4 days for
construction but would be driven into the seabed in a single day. Board and lodging for the construction
crew and other personnel would be provided on large vessels; crew transfers would be provided via crew
transport vessels (CTVs) or during port visits for provisioning and material transport.

2.1.1.3.2 INSTALLATION OF CABLE SYSTEMS
South Fork Wind Farm: Inter-Array Cables

Prior to installation, SFW would ensure all possible obstructions and debris are removed from the cable route.
Inter-array cables would then be installed using a mechanical cutter, mechanical plow, or jet-plow to a
target burial depth of 4 to 6 feet (see Section 3.1.3.3 of the COP for construction details). Cable
installation would occur out to approximately 300 feet from each WTG foundation, at which point the cable
would be laid out and cut. At that point, a pulling head would be put on the cable end to allow the cable to be
pulled into the foundation. After cable installation, scour protection would be installed, as applicable.

If seabed conditions do not permit cable burial, SFW would employ other methods of cable protection
(fronded mattresses, rock bags, rock, or engineered concrete mattresses) (see Table 3.1-1 in the COP for
details). A cable inspection program would be developed to confirm the cable burial depth along the route
and to identify any further remedial burial activities or secondary cable protection.

South Fork Export Cable: Offshore

Construction staging and installation for the offshore SFEC would generally be as described for the inter-
array cables. Cable lay and burial would be conducted for the entire SFEC route, up to approximately 300
feet from the OSS. At that point, the cable would be attached to the OSS in the same process as described
for connecting inter-array cables to WTGs. If seabed conditions do not permit cable burial, remedial burial
could occur using a controlled flow excavator or other methods of cable protection (e.g., rock or engineered
concrete mattresses) would be employed. SFW would cross other existing telecommunication cables using
industry standards, including cable protection and clearing of inactive cables from the burial route, where
applicable (see Tables 3.2-2 and 3.2-3 in the COP for details regarding cable protection at crossings).

South Fork Export Cable: Sea-to-Shore Transition

SFW would locate the work area and drill entry point for installation of the sea-to-shore transition
onshore at least 650 feet from the MHWL and would end offshore at least 1,750 feet from the MHWL. If
necessary, a temporary 75 x 25—foot cofferdam would be installed at the offshore end of the HDD to
contain drilling returns. The cofferdam would be constructed using either sheet pile or gravity cell
construction (see Section 3.2.3.4 of the COP for details) and would be clearly marked to indicate presence
to vessels. A drill and drilling fluid would be used to construct a 32-inch-diameter borehole under the
beach and intertidal zone. A 24-inch-diameter conduit (high-density polyethylene pipe) would be inserted
through the entire length of the borehole, through which the cable would be installed. After installation, a
transition vault would be installed onshore around the drill pit; the offshore and onshore cables would be
spliced together; and the transition vault would then be sealed, covered, and repaved with manhole covers
at the surface. The cofferdam would be removed; excavated sediments would be placed on a barge for
potential reuse as backfill during the same construction season.
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HDD installation is estimated to take 10 to 16 weeks, including equipment mobilization and breakdown.
Work would typically be completed outside the summer season using 12-hour work windows in
residential areas, barring any extenuating circumstances.

South Fork Export Cable: Onshore

SFW would install the onshore SFEC cable in an underground duct bank consisting of concrete-encased
conduits within the ROW of existing roads or within the LIRR ROW. Existing pavement, gravel, or dirt
would be removed, along with vegetation clearing as needed, and a trench of up to 4 feet wide and 8 feet
deep would be excavated. As needed, SFW could also use HDD to cross under existing infrastructure.
The conduits would be assembled and then lowered. The area around the conduits would be filled with
concrete. Once the conduit is installed, the trench would be backfilled with compacted soil. Temporary
pavement would be applied followed by full pavement of the affected lane or the road, as appropriate.
After duct bank installation is complete, the onshore SFEC would be installed by pulling the cable from
manhole to manhole, with cables spliced at each manhole.

Construction of the interconnection facility would include site preparation, excavation, and grading;
construction of foundations for control building, transformer, reactors, and switchgear; construction of
electrical grounding, duct banks, and underground conduits; installation of drainage systems and station
service; and installation of aboveground structures. Any temporary staging areas required during
construction would be located within, or adjacent to, the proposed facility. Onshore construction is
estimated to take 9 to 12 months; however, the construction schedule would be designed to minimize
impacts during the summer tourist season (see Section 4.6.1.3 of the COP).

21133 INSTALLATION OF WIND TURBINE GENERATORS

After installation of the foundation and the inter-array cables, SFW would transport WTGs from onshore
staging facilities by barge or other vessel to the offshore installation site. A jack-up vessel would be
located next to each foundation and would individually lift and set the tower, either in sections or as a
single piece (see COP Figure 3.1-6). The nacelle would then be lifted and connected to the tower,
followed by installation of each blade to the hub. Once the components are installed, workers would
finalize securing each WTG component. Installation of each WTG would require up to 3 days, assuming a
24-hour work window and no delays due to weather, sea conditions, or other circumstances.

21134 INSTALLATION OF OFFSHORE SUBSTATION

The installation process for the OSS would be similar to that described for WTGs. The substation would be
brought to a foundation on a transportation barge and lifted into place by a jack-up lift barge or a derrick barge.

2.1.1.4 Operations and Maintenance

SFW would provide O&M for the duration of the Project. The SFWF would operate at maximum
capacity while complying with all electric grid requirements from LIPA and NYISO. The SFWF and
SFEC would be monitored 24 hours a day and 365 days a year from a remote facility. The anticipated
vessels and support vehicles to be used during operations are described in Section 3.1.3.1 and Table 3.1-6
in the COP. WTGs and the OSS would be maintained and equipped with safety devices and Federal
Aviation Administration (FAA) and USCG-recommended marking and lighting. The OSS and
interconnection facility would also contain a utility generator in the case of emergency events. For
planned maintenance activities, personnel access would be provided using crew transfer vessels during
low wind periods. SFW would also conduct routine foundation inspections. Unscheduled maintenance,
including major repairs, could require the use of jack-up or crane barges if repairs to equipment such as
power transformers, reactors, or switchgear are necessary.
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Inter-array cables and the SFEC are not expected to require planned maintenance; however, SFW would
develop a cable inspection program prior to Project commissioning; regular monitoring and inspections
would be based on manufacturer-suggested methods. Cable monitoring would include assessment of
cable location, burial depths, state of the cable, and site conditions. Inspection methods would include
conducting high resolution geophysical (HRG) surveys (using equipment such as a multi-beam
bathymetric survey equipment) and identifying seabed features, natural and human-made hazards, and site
conditions along federal sections of the cable routing.

2.1.1.5 Conceptual Decommissioning

Pursuant to 30 CFR 585 and other BOEM requirements, SFW would be required to remove or
decommission all installations and clear the seabed of all obstructions created by the Project. In
accordance with applicable regulations and a BOEM-approved conceptual decommissioning plan, SFW
would have up to 2 years to decommission the Project after the 25-year lease ends (approximately 2052),
unless the lease is extended, which would return the area to pre-construction conditions, as feasible. WTG
components and the OSS would be disconnected and would be removed using a jack-up lift vessel or a
derrick barge. Cables would be removed, in accordance with BOEM regulations (30 CFR 585, subpart I).
A material barge would transport components to a recycling yard where the components would be
disassembled and prepared for re-use and/or recycling for scrap metal and other materials. The
foundations would be cut by an internal abrasive water jet cutting tool at 15 feet below the seabed and
returned to shore for recycling in the same manner described for the WTG components and the OSS.
SFW would clear the area after all components have been decommissioned to ensure that no unauthorized
debris remains on the seabed. Onshore conceptual decommissioning requirements would be subject to
state and local authorizations and permits. SFW would be required to complete conceptual
decommissioning within 2 years of the termination of its lease.

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

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

2.1.1.6 Environmental Protection Measures and Additional
Authorizations

SFW has committed to environmental protection measures (EPMSs) as part of its Project to avoid or
minimize impacts to physical, biological, socioeconomic, and cultural resources. These measures are
described in Table G-1 in Appendix G and are incorporated as part of the Proposed Action in the final
EIS. During the development of the final EIS, 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 final EIS. Table G-2 in Appendix G describes these potential additional
mitigation measures, and the subsequent Chapter 3 sections analyze them separately by resource. As
noted in Section 1.3, SFW would also obtain all other necessary state and federal permits and
authorizations under applicable statutes prior to Project construction. These other permits and
authorizations could include additional measures.
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2.1.1.7 Monitoring Surveys

As part of the Proposed Action, SFW has committed to conducting pre-, during, and post- construction
surveys and monitoring (Table 2.1.1-4). SFW is voluntarily conducting the surveys under existing
permits, prior to approval of the COP. These surveys are included in Table G-2 in Appendix G and may
be required by BOEM in the ROD.
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Table 2.1.1-4. South Fork Wind Monitoring and Surveys

Survey Gear

Location

Status/Time
Frame

Duration

General Notes

Beam Trawl Survey

SFWF and control areas

Started October
2020

2 years of pre-construction monitoring,
monitoring will continue during
construction, and at least 2 years of

post-construction monitoring will occur.

Small beam trawl towed on bottom behind vessel.

Ventless Trap Survey

SFWF and control areas

Started May 3,
2021

2 years of pre-construction monitoring,
monitoring will continue during
construction, and at least 2 years of

post-construction monitoring will occur.

Using weak-link buoy lines (< 1,700-pound breaking strength)
that are recommended by NMFS with sinking groundline
between pots. Other mitigating measures associated with
protected resources are detailed in the SFW fisheries
monitoring plan.

Gillnet Survey

SFWF and control areas

Pre-construction:
Started in May
2021

2 years of pre-construction monitoring,
monitoring will continue during
construction, and at least 2 years of

post-construction monitoring will occur.

Using weak-link buoy lines (< 1,700-pound breaking strength)
that are recommended by NMFS. The survey will not result in
more gear in the water than what is already permitted to the
fishery. Other mitigating measures associated with protected
resources are detailed in the SFW fisheries monitoring plan.

Fish Pot Survey SFWF Pre-construction: 2 years of pre-construction monitoring,  Survey is using sinking groundline between pots and using
Started in June monitoring will continue during weak-link end lines (< 1,700-pound breaking strength) that
2021 construction, and at least 2 years of are recommended by NMFS. Other mitigating measures
post-construction monitoring will occur.  associated with protected resources are detailed in the SFW
fisheries monitoring plan.
Acoustic Telemetry - SFEC-NYS Pre-construction:  June 2021 through December 2025 Researchers will use VR2AR acoustic release receivers; no
NYS waters Started in May vertical lines in the water for the acoustic receivers to
2021 mitigate entanglement risk. Receivers will have a low vertical
profile (< 6 feet) off the bottom.
Trawl Survey - NYS SFEC-NYS Pre-construction:  July 2021 through November 2025 Northeast Area Monitoring and Assessment Program bottom

waters

Started in June
2021

otter trawl survey protocols.
Magnuson-Stevens Act Letter of Acknowledgment received
from NOAA May 2021.

Moored archival
recorders, or mobile
platforms, or moored
surface buoys; no line

SFWF/SFEC-OCS

Pre-construction,
during
construction,
post-construction

Tentative: start Q1-Q3 2022, possible
2-3 year deployment (20257?)

Requirement of the COP for all projects.

PAM — Sound field All piles; 1-7 locations. Construction Offshore: May—December 2023 Required of COP and Incidental Harassment Authorization
verification: temporary  Lease area and HDD (maximum deployment) (IHA) Mitigation: Could be moored with acoustic release.
moorings with surface  cofferdam installation (if Nearshore: Short duration—-only days

buoy and line sheet pile cofferdam is used) winter—spring months 2022-2023 '

PAM — Temporary SFWF Construction Offshore: May—December 2023 Required of COP and IHA. Mitigation: Equipment not

mooring with line;
single hydrophones or
hydrophone arrays

(maximum deployment)

determined; will have surface component.

2-11



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

2.1.2 Vessel Transit Lane Alternative

Under the Vessel Transit Lane alternative (hereafter the Transit alternative), BOEM evaluated a 4-nm-
wide vessel transit lane® through the Lease Area where no surface occupancy would occur. BOEM
developed this alternative in response to the January 3, 2020, Responsible Offshore Development
Association (RODA) layout proposal (RODA 2020). The RODA proposal includes designated transit
lanes, each at least 4 nm wide. Although the proposal includes six total transit lanes, only one lane
intersects the Lease Area. The vessel transit lane is unique to this alternative and could facilitate transit of
vessels through the Lease Area from southern New England and eastern Long Island ports to fishing areas
in the region (Figure 2.1.3-1).

WTGs located within the transit lane would be eliminated under this alternative. SFW would develop the
remaining WTGs with a 12-MW turbine capacity and would move the offshore substation north of the
currently proposed location and install it in one of the remaining WTG locations. The Transit alternative
is within the proposed design envelope of up to 15 turbines in the 6- to 12-MW range.

All other Project components and construction and installation, O&M, and conceptual decommissioning
would be identical to the Proposed Action. The Transit alternative discloses the effect a vessel transit lane
could have on resources analyzed in the final EIS. The final EIS also considers the five other transit lanes
that could intersect the other reasonably foreseeable projects to the extent that the impacts of those
additional lanes would contribute to cumulative impacts in the analysis area considered for each resource
area (see Figure 2.1.3-1).

2.1.3 Fisheries Habitat Impact Minimization Alternative (Preferred
Alternative)

Under the Fisheries Habitat Impact Minimization alternative (hereafter the Habitat alternative), the
construction and installation, O&M, and conceptual decommissioning of WTGs and an OSS within the
Lease Area and associated inter-array and export cables would occur within the range of design
parameters outlined in the COP, subject to applicable mitigation measures. However, to reduce impacts to
complex fisheries habitats as compared to the Proposed Action, BOEM would require SFW to exclude
certain WTGs and associated cable locations within complex fisheries habitats if micrositing to avoid
complex habitat is not possible while maintaining a uniform east-west and north—south grid of 1 x 1-nm
spacing between WTGs with diagonal transit lanes of at least 0.6 nm wide.

Under this alternative, BOEM may approve up to four fewer WTG locations than proposed by SFW to
reduce impacts to complex habitat (Figure 2.1.3-2). Additionally, other WTGs would be microsited,
subject to engineering and spacing constraints, to further reduce impacts. However, this alternative is still
within the proposed design envelope of up to 15 turbines and the 6- to 12-MW range. All other Project
components and construction and installation, O&M, and conceptual decommissioning would be identical
to the Proposed Action.

Two options for layout of the Habitat alternative are considered in this EIS.

On June 7, 2021, NOAA provided their conservation recommendations to BOEM for which specific
turbine locations BOEM should eliminate and microsite under this alternative. NOAA recommended that
proposed wind turbine locations WTG 1, WTG 5, WTG 15, WTG 16A, and WTG 17A (Figure 2.1.3-2a)

6 BOEM also evaluated a 2-nm and 3-nm-wide transit lane alternative. However, these smaller lanes would result in the same
impacts as the Proposed Action because the lane would not overlap any proposed WTGs or the OSS. Therefore, a smaller lane
width was dismissed from further evaluation.
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be removed from consideration because they would result in substantial adverse impacts to complex
habitats. NOAA also recommended that turbine locations WTG 2, WTG 4, WTG 6, WTG 8, WTG 9,
WTG 10, WTG 12, WTG 13, and WTG 14, the OSS, and the associated inter-array cables be microsited
into low multibeam backscatter return areas and that restrictions on seafloor disturbance (e.g., anchoring)
during construction be required to avoid impacts to higher multibeam backscatter return areas. BOEM
considers this layout to be the preferred alternative.

However, SFW has expressed concerns about the particular locations NOAA suggested for removal. On
June 14, 2021, SFW provided BOEM with a proposed layout in response to the consistency determination
of Rhode Island Coastal Resources Management Council (CRMC), which requires a reduction in the
number of wind turbines by three. The proposed layout removes wind turbine locations WTG 5, WTG 6,
WTG 9, WTG 16A, and WTG 17A (Figure 2.1.3-2b). Other wind turbine locations would be microsited,
including WTG1 and WTG15, to reduce impacts to complex habitat. The proposed layout takes into
consideration the optimization of the cable length, which reduces transmission loss. WTG 15 is located
within proximity to the OSS to limit electrical losses. If WTG 15 was not utilized, as NOAA
recommends, SFW has expressed that it would require redesign of the inter-array cable layout and cable
specifications. In contrast, WTG 06 is the farthest location from the OSS, which means that using that
location would increase electrical losses, require an increase in inter-array cable length and a re-
assessment and potential redesign of the cable specifications. In addition, installation feasibility is
challenging at WTG 06 as load pressure assessments indicate an increased risk of punch-through of jack-
up vessel legs due to soft soil conditions. These soft soil conditions result in an elevated risk for
installation feasibility and safety. SFW also proposed to eliminate WTG 09 because it is surrounded by a
dense boulder field which would yield increased installation risk and environmental impacts from boulder
relocation. There is also a potential munition and explosive of concern target at WTG 03 which would
make connecting WTG 03 to WTG 09 technically challenging. Therefore, WTG 09 would require an
increase in inter-array cable length, resulting in increased electrical losses.
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Figure 2.1.3-1. Transit alternative layout.
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Figure 2.1.3-2a. Habitat alternative layout (a) Conservation
Recommendations from NOAA (June 7, 2021)). Orange
avoids complex fisheries habitat with micrositing. Green
avoids complex fisheries habitat without micrositing.
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Figure 2.1.3-2b. Habitat alternative layout (b) SFW Technical
Memorandum (June 14, 2021).
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2.1.4 No Action Alternative

Under the No Action alternative, BOEM would not approve the COP, and the Project construction and
installation, O&M, and conceptual decommissioning activities would not occur.” Likewise, no additional
permits or authorizations 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
persist in the Lease Area. Table 2.3.1-1 includes an impact assessment of the No Action alternative for
each resource, including an assessment for cumulative effects. The No Action alternative cumulative
effects assessment provides an assessment for impacts with and without approval of additional wind
farms in BOEM lease areas. Through these assessments, the No Action alternative provides a baseline
against which all action alternatives are evaluated.

2.1.5 Alternatives Considered but Dismissed from Detailed
Analysis

BOEM considered a range of alternatives during the EIS development process that emerged from
scoping, interagency coordination, and internal BOEM deliberations. To be carried forward for analysis,
all considered alternatives were required to meet the following screening criteria: 1) meet the purpose of
and need for the Proposed Action; 2) be operationally, technically, and economically feasible and
implementable; 3) be consistent with other local, state, or federal plans, permits, and regulations;

4) further reduce or avoid impacts as compared to the Proposed Action; and 5) not be substantially the
same as another alternative. Table 2.1.5-1 summarizes the alternatives considered but dismissed from
detailed analysis along with detailed rationale for elimination.

" Under the No Action alternative, NMFS would not issue the requested authorization under the MMPA to the applicant.
NMFS’s action alternative is to issue the requested Incidental Harassment Authorization to the applicant to authorize incidental
take for the activities specified in its application and which are being analyzed by BOEM in the reasonable range of alternatives
described here.
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Table 2.1.5-1. Alternatives Considered but Dismissed from Detailed Analysis

Alternative

Objective

Rationale for Dismissal

Minimizing the number of
turbines/maximizing power
output of individual
turbines

Reduce impacts to
benthic and marine
species

The design envelope considered under the other action alternatives includes a range of turbine and WTG power outputs,
including options to reduce the number of turbines and increase power outage. The Proposed Action considers one of the
highest potential WTG power outputs currently available in the market. Therefore, this alternative was not carried forward for
separate analysis but is addressed within the final EIS analysis of the Proposed Action and other action alternatives.

Alternative location in the
Lease Area 0486

Reduce impacts to Cox
Ledge resources

On January 16, 2020, Deepwater Wind New England, LLC requested that a portion of Lease OCS-A 0486, which corresponds
to the defined geographic area identified in the COP, be assigned to a different entity, SFW.

Under BOEM's regulations, an assignment request can only be denied if the applicants fail to comply with the regulatory
requirements applicable to assignments. Essentially, those requirements are limited to the technical, financial, and legal
gualifications and capabilities of the assignee to comply with the obligations under the lease being assigned. Absent any
deficiency in the technical, financial, and legal qualifications and capabilities of the assignee, BOEM is required to approve the
assignment because denial or delay in approving the assignment for reasons other than those contemplated in the regulations
cannot be legally justified.

BOEM reviewed the assignment application submitted by SFW and determined that it complied with the technical, financial,
and legal requirements for approval under BOEM'’s regulations. The assignment was approved by BOEM on March 23, 2020,
and had the effect of segregating the area assigned from Lease OCS-A 0486 and created a new lease (i.e., OCS-A 0517).
The assignment also had the effect of rendering the “Alternate Location within the Lease Area Alternative” no longer viable
because its selection would mean that BOEM would be requiring the lessee to develop the Project in a lease held by a
different legal entity and for which another proposal is currently under evaluation by BOEM (i.e., the Revolution Wind Project
proposed by DWW Rev |, LLC). The Revolution Wind Project is intended to satisfy energy demands agreed to under power
purchase agreements executed with the States of Connecticut and Rhode Island.

BOEM selecting an alternative that would approve the Project in a lease held by another legal entity, and for which there is a
project proposal intended to satisfy contractual commitments different than those intended to be satisfied by the SFWF, is the
equivalent of choosing the No Action alternative because it is not a viable alternative that can be implemented by SFW.
Analysis and selection of the “Alternate Location within the Lease Area Alternative” would not result in developing the Project
in that other location. Instead, it would result in deciding not to develop the Project in the defined geographic area where it was
proposed because developing the Project in another location would have been preferable.

The No Action alternative and the action alternatives currently being analyzed in detail allow the Secretary to understand the
impacts that would be avoided or caused if the Project is developed or not in the defined geographic area where it is
proposed. The alternatives being analyzed in detail would also allow the Secretary to determine whether the activities
proposed in Lease OCS-A-0517 would, among others, cause “undue harm or damage to natural resources; life (including
human and wildlife); property; the marine, coastal, or human environment; or sites, structures, or objects of historical or
archaeological significance” 30 CFR 585.621(d).

Based on the above, BOEM finds that the selection and implementation of the “Alternate Location within the Lease Area
Alternative” is no longer viable and analyzing such alternative in detail would not contribute to the Secretary’s determination on
whether the Project should be denied in the location where it is currently proposed. Said differently, the Secretary does not
need to analyze the impacts the Project would have in other locations to determine whether the activities proposed in the
defined geographic area would, among others, cause “undue harm or damage to natural resources; life (including human and
wildlife); property; the marine, coastal, or human environment; or sites, structures, or objects of historical or archaeological
significance.” 30 CFR 585.621(d). This alternative emerged because of concerns related to Cox Ledge; these concerns are
addressed through the Habitat alternative, which avoids sensitive habitat in that area.

2-17



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

Alternative

Objective

Rationale for Dismissal

Using a 1 x 1-nm wind
turbine layout

Reduce impacts to
fisheries and
navigation

SFW has committed to an indicative layout with WTGs sited in a grid with a spacing of approximately 1.0 nm (1.9 km, 1.15
miles) x 1.0 nm (1.9 km, 1.15 miles) that aligns with other proposed adjacent offshore wind projects in the RI-MA WEAs.
Therefore, this alternative is already considered under the Proposed Action and was dismissed from further consideration.

Reducing the permitted
operating life of the facility

Reduce impacts to all
resources

The lease allows for 25 years of operations (plus up to an additional 2 years for conceptual decommissioning). Reducing the
permitted operating life would violate the lease.

Using the LIPA 138-kV
land-based transmission
cable project or the East
End — Battery large-scale
facility to meet energy
demand.

Reduce impacts to all
marine resources

Not responsive to the purpose and need. May be considered as the No Action alternative, where power generation would
come from alternate sources.

Alternatives for cable
construction methods and
protection (e.g., natural
materials vs. artificial
materials), including using
smaller cable, burying the
cable deeper, alternatives
to side-casting spoils,
route alternatives that
allow for full cable burial,
and using better shielding
materials

Reduce impacts to
benthic and marine
resources

No cable construction alternatives were identified during Project development that would further reduce or avoid marine
impacts (see New York Article VII submitted by SFW and Section 2.3.2 of the COP). Project impacts associated with cable
construction methods and protection are disclosed in Chapter 3 of the final EIS for relevant affected resources. As applicable,
BOEM could also choose to implement additional mitigation measures to further reduce or avoid impacts. The Habitat
alternative evaluated in the final EIS also considers ways to minimize certain habitat impacts. Therefore, this alternative was
not carried forward for separate analysis because it would not provide a substantially different analysis than that provided with
the analysis of the Proposed Action and other action alternatives, and because of the mitigation measures identified and
considered in the final EIS.

Alternatives to cable
routes that minimized
impacts to sensitive
biotic/benthic habitats

Reduce impacts to
benthic resources

SFW identified an alternative SFEC cable route that ran southwest from the SFWF, passing north of Montauk Point and into
Napeague Bay on the north shore of the South Fork in the town of Easthampton, New York. However, this route was rejected
because of commercial fishing concerns expressed by stakeholders. No other feasible route alternatives were identified during
Project development or scoping that would allow SFW to meet its power purchase agreement. Therefore, this alternative was
not carried forward for analysis.

Alternatives to cofferdam
excavation

Reduce impacts to
water quality and
marine resources

The final EIS considers scenarios where cofferdam excavation may or may not be needed as part of the PDE. A cofferdam
would only be used if needed to contain HDD drilling returns. Alternatives to cofferdam excavation, such as inflatable dams,
would not provide a substantially different analysis than that provided with the analysis of the Proposed Action. As applicable,
BOEM could also choose to implement additional mitigation measures to further reduce or avoid impacts. Therefore, this
alternative was not carried forward as a separate alternative.

Alternatives to cable
decommissioning that
remove all cables, etc.
rather than burying cables
in place

Reduce impacts to
benthic and marine
resources

BOEM regulations (30 CFR 585, Subpart I) currently require the removal of the cables, and the Proposed Action addresses
the removal of cables.
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Alternative Objective

Rationale for Dismissal

Alternative renewable
energy technology such as
solar or wave devices
rather than wind

Reduce impacts to all
resources

Alternative technologies such as offshore solar facilities and wave devices that would meet renewable energy goals, including
time frames, are not technologically and commercially feasible at this time. Additionally, this alternative is not responsive to the
purpose and need to respond to the Project COP and determine whether to approve, approve with modifications, or
disapprove the COP to construct, operate, and conceptually decommission a commercial-scale wind energy facility within
Lease Area OCS-A 0517.

Alternate locations for
turbines including an
upland site near East
Hampton that would
involve no discharge of
dredged or fill material in
wetlands and other waters
of the United States

Reduce impacts to all
resources

Alternate location closer to
shore or within state
waters

Alternate location for the
wind energy facility outside
of Lease Area OCS-A
0486

Evaluating an alternate location outside of Lease Area OCS-A 486 would constitute a new Proposed Action and would not
meet BOEM'’s purpose and need to respond to the Project COP and determine whether to approve, approve with
modifications, or disapprove the COP to construct, operate, and conceptually decommission a commercial-scale wind energy
facility within Lease Area OCS-A 0517. BOEM’s regulations require BOEM to analyze SFW'’s proposal to build a commercial
wind energy facility on Lease OCS-A 0517. BOEM would consider proposals on other existing leases through a separate
regulatory process. Other potential lease areas may be considered at a later date, either through a competitive lease sale
process if multiple companies wish to bid, or through a non-competitive process if no competitive interest exists. This
alternative would therefore not meet the purpose and need of the Project, and would effectively be the same as selecting the
No Action alternative.

Alternative wind turbine
foundations

Reduce impacts to
benthic and marine
resources

BOEM received comments suggesting the use of alternative foundation types, including suction bucket foundations and
floating wind turbine foundation types to reduce impacts on marine mammals, sea turtles, and fish from pile driving associated
with monopile and jacket foundations. These foundation types are not feasible within the Lease Area because of the following:

The dense soils beneath an upper loose surficial layer of sand may prevent the full penetration required for stability of
suction bucket foundations.

The loose upper layer of sandy sediment also presents a settlement risk for gravity-based foundations.

The water depths are too shallow in portions of the Lease Area for floating foundations, which is a technology that is
unproven for a project the size of what is proposed by SFW.

Although these foundation types would not require pile driving, the larger footprint of suction bucket foundations would
increase seabed disturbance; additionally, all alternate foundation types would create less room for fishing activities between
turbines when compared to monopile foundations. The cables associated with floating wind turbines would also increase the
risk of entanglement for marine mammals. Overall, these alternative foundation types are not feasible in the Lease Area and
may increase long-term environmental impacts to some resources over those from monopile foundations within the Lease
Area.

Reduce socioeconomic
and human health
impacts

Alternatives to cable
landing site options

SFW evaluated a total of five landing sites. Two of these sites were located in Napeague Bay, which required a cable route
that was eliminated because of commercial fishing concerns. Of the three remaining sites, only Beach Lane and Hither Hills
were considered feasible from an engineering and environmental perspective, as discussed in the COP, Section 2.2.2. No
other cable landing site alternatives were identified during Project development or scoping that would further reduce or avoid
social or environmental impacts (see New York Article VII submitted by SFW). For these reasons, and because the final EIS
already considers an alternative cable landing location as part of the PDE, there is no need to consider it as a separate
alternative.
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Alternative Objective Rationale for Dismissal

Eliminating Beach Lane Reduce socioeconomic The final EIS evaluates and discloses the impacts of both the Beach Lane and Hither Hills landing site as part of the PDE.

landing site impacts Therefore, this alternative was not carried forward. BOEM would use the information disclosed in the final EIS to evaluate
landing sites and may choose to identify a specific landing site as part of their preferred alternative.

Transit lane alternative Reduce navigation BOEM’s subject matter experts believe that an analysis of additional transit lane widths would not provide the U.S. Secretary

with widths greater than 4  impacts of the Interior significantly different information regarding impacts on affected resources when compared to the 4-nm

nm alternative analyzed in the final EIS.

Although BOEM is aware of a desire for vessel transit lanes with widths in excess of 4 nm, BOEM is unaware of any studies
justifying that width. The closest metric that BOEM has seen (from U.K. Maritime Guidance MGN 543) is that routes should be
wide enough to allow for a 20 degree course variation in rough conditions. For the 15-nm-long diagonal transit lane through
the Rl and MA Lease Areas, a 20-degree course variation would require a lane of 5.5 nm. However, MGN 543 indicates that
this metric is intended for larger commercial vessels with less responsive steering and that are more heavily impacted by wind,
such as the vessels moving through New York Harbor that are in excess of 800 feet. Conversely, the fishing vessels transiting
the Rl and MA Lease Areas are much smaller, with the largest licensed fishing vessel in the area being 138 feet (42.1 meters).
Nearby lanes intended for deep-draft traffic include the Traffic Separation Schemes for Narragansett Bay (11.5 nm long and 4
nm wide) and Boston (127.5 nm long and 4 nm wide). These Traffic Separation Schemes see both a larger traffic volume and
larger individual vessel size than the entirety of the Rl and MA Lease Areas, and include a separation zone of 1 to 2 nm in the
middle of the lane.

Additionally, BOEM expects that transit lanes greater than 4 nm wide would be equivalent to the No Action alternative
because additional WTGs would be removed, and remaining WTGs would be insufficient to meet SFW’s power purchase
agreement and therefore this would not meet the purpose and need.

Atlantic Avenue landing Reduce socioeconomic SFW considered the Atlantic Avenue landing site during initial screening but did not include the site in permitting documents
site and human health because it was determined, based on discussions with local government, that securing property rights for routing of the cable
impacts was not possible.
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2.2

NON-ROUTINE ACTIVITIES AND LOW-PROBABILITY EVENTS

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

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. SFW would
stock spare parts and have sufficient workforce available to conduct corrective maintenance
activities, if required.

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

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

Chemical spills or releases: For offshore activities, these would include inadvertent releases from
refueling vessels, spills from routine maintenance activities, and any more significant spills as a
result of a catastrophic event. SFW would comply with USCG and Bureau of Safety and
Environmental Enforcement regulations relating to prevention and control of oil spills. Onshore,
releases could occur from construction equipment or HDD activities. SFW would prepare a
construction spill prevention, control, and countermeasure plan in accordance with applicable
requirements, and would outline spill prevention plans and measures to take to contain and clean
up spills that may occur.

Severe weather (e.g., hurricanes) and natural events: The design parameters for the WTGs are
sufficient based upon historical data, site-specific measurements, and engineering design
practices. There have been three Category 3 hurricanes (tropical cyclones) in the historical record
in the area, and no Category 4 or 5 hurricanes. The South Fork Wind project will be designed in
accordance with the International Electrotechnical Commission (IEC) 61400-1 and 61400-3
standards. These standards require designs to withstand forces based on site-specific conditions
for a 50-year return interval (2% chance occurrence in a single year) for the WTGs, which
corresponds to a Category 3 hurricane in this area. This means that the WTGs are designed not
merely for average conditions but for the higher end event that is reasonably likely to occur. The
newly revised IEC standard now also recommends a robustness load case for extreme metocean
conditions, where the WTG support structures are checked for a 500-year event (0.2% chance
occurrence in a single year), which corresponds to wind gusts at the strength of a Category 5
hurricane, to ensure that the appropriate level of safety is maintained in case of a less likely event.
The Project will be constructed using a certified verification agent to ensure that all design
specifications are met. It is possible that severe weather could cause blades to fail, but because of
the construction design, it is highly unlikely that the towers would topple. However, severe
flooding or coastal erosion could require repairs during construction and installation activities of
onshore project components. Although 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.
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o Terrorist attacks: Impacts from terrorist attacks could greatly vary in magnitude and extent and,
therefore, their analysis would be highly speculative. BOEM also considers terrorist attacks
unlikely and therefore does not analyze them further in the final EIS.

2.3 SUMMARY AND COMPARISON OF IMPACTS BY ALTERNATIVE

2.3.1 Comparison of Impacts by Alternative

Table 2.3.1-1 summarizes and compares the impacts from Chapter 3 by environmental resource and
alternative. Where directionality (e.g., adverse or beneficial) is not specifically noted, the reader should
assume the impact is adverse.
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Table 2.3.1-1. Comparison of Impacts by Alternative

Resource No Action Proposed Action Vessel Transit Lane Alternative Fisheries Habitat Impact Minimization Alternative (both layout
options)
Air quality Continuation of existing air quality trends and Minor to moderate temporary adverse impacts to air quality in the region due to Minor to moderate temporary adverse impacts to air quality in the Minor to moderate temporary adverse impacts to air quality in the

sources of air pollution.

Minor to moderate adverse effects if no other
wind farms are authorized and negligible to
moderate adverse and moderate beneficial
effects if they are authorized.

vessel activity during construction and installation, O&M, and conceptual

decommissioning, as well as minor beneficial long-term air quality and reduced health

event impacts. The overall cumulative impacts to air quality would be minor adverse

and minor beneficial long-term air quality and reduced health event impacts.

region due to construction and installation, O&M, and conceptual
decommissioning, as well as minor beneficial long-term air quality and
reduced health event impacts. The overall cumulative impacts to air
quality would be minor adverse and minor beneficial. When compared
to the Proposed Action, air quality impacts could slightly decrease
depending on final design.

region due to construction and installation, O&M, and conceptual
decommissioning, as well as minor beneficial, long-term air quality and
reduced health event impacts. The overall cumulative impacts to air
quality would be minor adverse and minor beneficial. When compared
to the Proposed Action, air quality impacts could slightly decrease
depending on final design.

Water quality

Continuation of existing water quality trends.

Minor to moderate adverse effects if no other
wind farms are authorized and minor to moderate
adverse effects and minor beneficial effects if
they are authorized.

Negligible to moderate impacts on onshore surface water and offshore water quality

from erosion, sediment resuspension and deposition and scouring, discharges,

and

inadvertent spills or releases. Onshore and offshore, overall cumulative impacts to

water quality would be minor.

Negligible to moderate impacts on onshore surface water and offshore
water quality from erosion, sediment resuspension and deposition and
scouring, discharges, and inadvertent spills or releases. Onshore and
offshore, overall cumulative impacts to water quality would be minor.
When compared to the Proposed Action, offshore water quality impacts
could slightly decrease depending on final design.

Negligible to moderate impacts on onshore surface water and offshore
water quality from erosion, sediment resuspension and deposition and
scouring, discharges, and inadvertent spills or releases. Onshore and
offshore, overall cumulative impacts to water quality would be minor.
When compared to the Proposed Action, offshore water quality impacts
could slightly decrease depending on final design.

Bats

Continuation of population trends and
continuation of effects to species from natural
and human-caused stressors.

Minor adverse effects if no other wind farms are
authorized and minor adverse effects if they are
authorized.

Negligible to minor adverse impacts on bats and suitable habitat from Project
construction and installation, O&M, and conceptual decommissioning. Overall
cumulative adverse impacts would be minor.

Negligible to minor adverse impacts on bats and suitable habitat from
Project construction and installation, O&M, and conceptual
decommissioning. Overall cumulative adverse impacts would be minor.
When compared to the Proposed Action, collision risk could slightly
decrease depending on final design.

Negligible to minor adverse impacts on bats and suitable habitat from
Project construction and installation, O&M, and conceptual
decommissioning. Overall cumulative adverse impacts would be minor.
When compared to the Proposed Action, collision risk could slightly
decrease depending on final design.

Benthic habitat,
essential fish

Continuation of population trends.
Continuation of effects to species from natural

Negligible to moderate impacts on benthic habitat, EFH, invertebrates, and finfish
from Project construction and installation, O&M, and conceptual decommissioning.

Negligible to moderate impacts on benthic habitat, EFH, invertebrates,
and finfish from Project construction and installation, O&M, and

Negligible to moderate impacts on benthic habitat, EFH, invertebrates,
and finfish from Project construction and installation, O&M, and

habitat (EFH), and human-caused stressors. Overall cumulative impacts to benthic habitat, EFH, invertebrates, and finfish would conceptual decommissioning. Overall cumulative impacts to benthic conceptual decommissioning. Overall cumulative impacts to benthic

invertebrates, . . be moderate. habitat, EFH, invertebrates, and finfish would be moderate. When habitat, EFH, invertebrates, and finfish would be moderate. When

and finfish Minor to moderate adverse effects if no other compared to the Proposed Action, reduced WTG and cable installation compared to the Proposed Action, impacts to complex habitat would be
wind farms are authorized and minor to moderate could slightly decrease impacts depending on final design. reduced. Reduced WTG and cable installation, as well as micrositing of
adverse effects if they are authorized. Moderate these components, could slightly decrease other Project-related
beneficial from artificial reef effects. impacts depending on final design.

Birds Continuation of population trends. Negligible to minor temporary adverse impacts on birds and suitable habitat from Negligible to minor impacts on birds and suitable habitat from Project Negligible to minor impacts on birds and suitable habitat from Project
Continuation of effects to species from natural Project construction and installation, O&M, and conceptual decommissioning. Overall  construction and installation, O&M, and conceptual decommissioning. construction and installation, O&M, and conceptual decommissioning.
and human-caused stressors. cumulative impacts would be minor. Overall cumulative impacts would be minor. When compared to the Overall cumulative impacts would be minor. When compared to the

) . ) Proposed Action, collision risk could slightly decrease depending on Proposed Action, collision risk could slightly decrease depending on
Minor gadverse effec_ts_lf no other wind farms are final design. final design.
authorized and negligible to moderate adverse
and moderate beneficial effects if they are
authorized.

Marine Continuation of population trends and Negligible to moderate impacts from construction and installation, O&M, and Negligible to moderate impacts from construction and installation, Negligible to moderate impacts from construction and installation,

mammals continuation of effects to species from natural conceptual decommissioning activities, varying by species. Overall cumulative 0&M, and conceptual decommissioning activities, varying by species. 0&M, and conceptual decommissioning activities, varying by species.

and human-caused stressors.

Moderate adverse effects if no other wind farms
are authorized and Moderate effects if they are
authorized.

adverse impacts would be moderate adverse and minor to moderate beneficial.

Overall cumulative adverse impacts would be moderate adverse and
minor to moderate beneficial. When compared to the Proposed Action,
reduced WTG and cable installation could slightly decrease noise,
turbidity, and collision impacts depending on final design.

Overall cumulative adverse impacts would be moderate adverse and
minor to moderate beneficial. When compared to the Proposed Action,
reduced WTG and cable installation could slightly decrease noise,
turbidity, and collision impacts depending on final design.

Other terrestrial
and coastal
habitats and
fauna

Continuation of population trends and
continuation of effects to species from natural
and human-caused stressors.

Minor adverse effects if no other wind farms are
authorized and negligible to minor adverse
effects if they are authorized.

Negligible to minor impacts to terrestrial and coastal habitats and fauna from Project

construction and installation, O&M, and conceptual decommissioning. Overall
cumulative adverse impacts would be minor.

Negligible to minor impacts to terrestrial and coastal habitats and fauna
from Project construction and installation, O&M, and conceptual
decommissioning. Overall cumulative adverse impacts would be minor.

Negligible to minor impacts to terrestrial and coastal habitats and fauna
from Project construction and installation, O&M, and conceptual
decommissioning. Overall cumulative adverse impacts would be minor.

Sea turtles

Continuation of population trends and
continuation of effects to species from natural
and human-caused stressors.

Minor adverse effects if no other wind farms are
authorized and minor adverse effects if they are
authorized.

Negligible to minor impacts from elevated underwater noise from construction, vessel

traffic, and accidental discharges of spills or trash. Overall cumulative impacts would

be minor adverse and minor beneficial.

Negligible to minor impacts from elevated underwater noise from
construction, vessel traffic, and accidental discharges of spills or trash.
Overall cumulative impacts would be minor adverse and minor
beneficial. When compared to the Proposed Action, reduced WTG and
cable installation could slightly decrease noise, turbidity, and collision
impacts depending on final design.

Negligible to minor impacts from elevated underwater noise from
construction, vessel traffic, and accidental discharges of spills or trash.
Overall cumulative impacts would be minor adverse and minor
beneficial. When compared to the Proposed Action, reduced WTG and
cable installation could slightly decrease noise, turbidity, and collision
impacts depending on final design.
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Resource

No Action

Proposed Action

Vessel Transit Lane Alternative

Fisheries Habitat Impact Minimization Alternative (both layout
options)

Wetlands and

Continuation of existing trends/issues for wetland

Short- to long-term, negligible to minor adverse impacts to wetlands and WOTUS

Short- to long-term, negligible to minor adverse impacts to wetlands

Short- to long-term, negligible to minor adverse impacts to wetlands

WOTUS resources. from Project construction and installation, and conceptual decommissioning. No O&M and WOTUS from Project construction and installation, and conceptual and WOTUS from Project construction and installation, and conceptual
Minor adverse effects if no other wind farms are  IMmpacts are anticipated. Overall cumulative adverse impacts would be minor. decommissioning. No O&M impacts are anticipated. Overall cumulative decommissioning. No O&M impacts are anticipated. Overall cumulative
authorized and minor adverse effects if they are adverse impacts would be minor. adverse impacts would be minor.
authorized.

Commercial Continuation of current trends. Negligible to major adverse construction and installation, O&M, and conceptual Negligible to major adverse construction and installation, O&M, and Negligible to major adverse construction and installation, O&M, and

fisheries and Negligible to moderate adverse effects if no other decommissioning impacts to commercial fisheries and for-hire recreational fishing conceptual decommissioning impacts to commercial fisheries and for- conceptual decommissioning impacts to commercial fisheries and for-

for-hire_ wind farms are authorized and negligible to due to inc_rea_lsed port congestion; changes to fishi_ng'access, primgrily through hire_ recreational f!shin_g due to increased p_ort_congestion; _changes to hire_ recreational f!shin_g due to increased p_ort_congestion; _changes to
recreation moderate effects if they are authorized. reduceq fls_hlng opportunity when construction activities are occurring; dama_ge toor fishing access, pr!marlly through_reduced fishing opportunity v_vhen fishing access, pr!marlly through_reduced fishing opportunity v_vhen
fishing loss of fishing gear; and impacts on the catch due to changes in target species construction activities are occurring; damage to or loss of fishing gear;  construction activities are occurring; damage to or loss of fishing gear;
abundance or availability during construction activities. and impacts on the catch due to changes in target species abundance  and impacts on the catch due to changes in target species abundance
The reef effect of WTG foundations and associated scour protection is expected to or availability during construction activities. or availability during construction activities.
have negligible to minor beneficial impacts to for-hire recreational fisheries, The reef effect of WTG foundations and associated scour protection is  The reef effect of WTG foundations and associated scour protection is
depending on the extent to which the foundations enhance fishing opportunities. expected to have negligible to minor beneficial impacts to for-hire expected to have negligible to minor beneficial impacts to for-hire
Overall cumulative adverse impacts would be major. recreational fisheries, depending on the extent to which the foundations recreational fisheries, depending on the extent to which the foundations
enhance fishing opportunities. enhance fishing opportunities.
Overall cumulative adverse impacts would be major. When compared Overall cumulative adverse impacts would be major.
to the Proposed Action, the transit corridor could facilitate or hinder
vessel transit, depending on the type of vessel. The transit corridor
could increase the potential for allision, collision, and other navigation
conflicts as compared to the Proposed Action.

Cultural Continuation of existing trends/issues. Negligible to major adverse impacts to marine and terrestrial archaeological Negligible to major adverse impacts to marine and terrestrial Negligible to major adverse impacts to marine and terrestrial

resources resources and to historic visual resources from Project construction and installation, archaeological resources and to historic visual resources from Project  archaeological resources and to historic visual resources from Project

Negligible to major adverse effects if no other
wind farms are authorized and negligible to major
effects if they are authorized.

0O&M, and conceptual decommissioning activities.

Overall cumulative adverse impacts would be negligible to major across marine,
terrestrial, and viewshed resources.

construction and installation, O&M, and conceptual decommissioning
activities.

Overall cumulative adverse impacts would be negligible to major across
marine, terrestrial, and viewshed resources. When compared to the
Proposed Action, could decrease viewshed impacts and the risk of
marine resource damage or destruction to unknown submerged cultural
resources based on final design.

construction and installation, O&M, and conceptual decommissioning
activities.

Overall cumulative adverse impacts would be negligible to major across
marine, terrestrial, and viewshed resources. When compared to the
Proposed Action, could decrease viewshed impacts and the risk of
marine resource damage or destruction to unknown submerged cultural
resources based on final design.

Demographics,
employment,
and economics

Continuation of existing trends for population and
employment.

Minor adverse to minor beneficial effects if no
other wind farms are authorized and negligible to
minor adverse and minor beneficial effects if they
are authorized.

Negligible to minor adverse and minor to moderate beneficial impacts to the
socioeconomic analysis area in terms of employment, federal revenue, and income
from construction and installation, O&M, and conceptual decommissioning. Overall
cumulative impacts would be minor adverse and minor beneficial.

Negligible to minor adverse and minor to moderate beneficial impacts
to the socioeconomic analysis area in terms of employment, federal
revenue, and income from construction and installation, O&M, and
conceptual decommissioning. Overall cumulative impacts would be
minor adverse and minor beneficial. When compared to the Proposed
Action, slightly reduced, beneficial and adverse economic impact.

Negligible to minor adverse and minor to moderate beneficial impacts
to the socioeconomic analysis area in terms of employment, federal
revenue, and income from construction and installation, O&M, and
conceptual decommissioning. Overall cumulative impacts would be
minor adverse and minor beneficial. When compared to the Proposed
Action, slightly reduced, beneficial and adverse economic impact.

Environmental
justice

Continuation of current demographic trends.

Minor to moderate adverse effects if other wind
farms are not authorized and negligible to
moderate effects if they are authorized.

Negligible to moderate adverse impacts to minority or low-income populations and
tribes from Project construction and installation, O&M, and conceptual
decommissioning activities. Overall cumulative adverse impacts would be minor to
moderate adverse and minor beneficial.

Negligible to moderate adverse impacts to minority or low-income
populations and tribes from the Project construction and installation,
O&M, and conceptual decommissioning activities. Overall cumulative
adverse impacts would be minor to moderate adverse and minor
beneficial. When compared to the Proposed Action, air, water quality,
and commercial fishing impacts could slightly decrease depending on
final design.

Negligible to moderate adverse impacts to minority or low-income
populations and tribes from the Project construction and installation,
0O&M, and conceptual decommissioning activities. Overall cumulative
adverse impacts would be minor to moderate adverse and minor
beneficial. When compared to the Proposed Action, air, water quality,
and commercial fishing impacts could slightly decrease depending on
final design.

Land use and
coastal
infrastructure

Continued activity in accordance with established
land use patterns and regulations.

Minor adverse effects if other wind farms are not
authorized and negligible to minor effects if they
are authorized.

Minor, beneficial impacts to land use due to increased compatible uses at ports,
whereas construction or conceptual decommissioning of onshore components would
have negligible to moderate, temporary adverse impacts due to disturbance
associated with onshore construction, including traffic delays and re-routing. Overall
cumulative impacts would be minor adverse and minor beneficial.

Minor, beneficial impacts to land use due to increased compatible uses
at ports, whereas construction or conceptual decommissioning of
onshore components would have negligible to moderate, temporary
adverse impacts due to disturbance associated with onshore
construction, including traffic delays and re-routing. Overall cumulative
impacts would be minor adverse and minor beneficial.

Minor, beneficial impacts to land use due to increased compatible uses
at ports, whereas construction or conceptual decommissioning of
onshore components would have negligible to moderate, temporary
adverse impacts due to disturbance associated with onshore
construction, including traffic delays and re-routing. Overall cumulative
impacts would be minor adverse and minor beneficial.

Navigation and
vessel traffic

Current navigation trends would continue.

Minor to moderate adverse effects if other wind
farms are not authorized and minor to moderate
adverse effects if they are authorized.

Negligible to minor impacts on navigation and vessel traffic in the region from Project
construction and installation, O&M, and conceptual decommissioning.

Overall cumulative adverse impacts would be moderate.

Negligible to minor impacts on navigation and vessel traffic in the
region from Project construction and installation, O&M, and conceptual
decommissioning.

Overall cumulative adverse impacts would be moderate. When
compared to the Proposed Action, navigation impacts could slightly
increase or decrease depending on final design.

Negligible to minor impacts on navigation and vessel traffic in the
region from Project construction and installation, O&M, and conceptual
decommissioning.

Overall cumulative adverse impacts would be moderate. When
compared to the Proposed Action, navigation impacts could slightly
decrease depending on final design.
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Resource

No Action

Proposed Action

Vessel Transit Lane Alternative

Fisheries Habitat Impact Minimization Alternative (both layout
options)

Other marine
uses

No new impacts to marine uses and continuation
of existing uses.

Negligible to minor adverse effects if no other
wind farms are authorized and negligible to minor
(most uses) to moderate (military uses) to major
(scientific research surveys) effects if they are
authorized.

Negligible to major impacts to mineral extraction, military use, air traffic, land-based

radar services, cables and pipelines, and scientific surveys. Overall cumulative

adverse impacts would be minor for most uses. However, the overall impact would be

moderate adverse for some military uses and radar and major adverse for scientific

research and protected species surveys.

Negligible to major impacts to mineral extraction, military use, air traffic,
land-based radar services, cables and pipelines, and scientific surveys.
Overall cumulative adverse impacts would be minor for most uses.
However, the overall impact would be moderate adverse for some
military uses and radar and major adverse for scientific research and
protected species surveys.

Negligible to major impacts to mineral extraction, military use, air traffic,
land-based radar services, cables and pipelines, and scientific surveys
from Project construction and installation, O&M, and conceptual
decommissioning. Overall cumulative adverse impacts would be minor
for most uses. However, the overall effect would be moderate adverse
for military uses and major adverse for scientific research and protected
species surveys.

Recreation and
tourism

Continuation of existing trends and no beneficial
impacts from Proposed Action.

Minor to moderate adverse effects if no other
wind farms are authorized and minor to moderate
adverse and minor beneficial effects if they are
authorized.

Negligible to minor short- to long-term impacts to recreation and tourism due to

Project construction and conceptual decommissioning activities. O&M of offshore
Project activities could elicit both beneficial and adverse impacts to recreational use
of resources within the viewshed of the WTGs. Overall cumulative adverse impacts

would be minor adverse and minor beneficial.

Negligible to minor short- to long-term impacts to recreation and
tourism due to Project construction and conceptual decommissioning
activities. O&M of offshore Project activities could elicit both beneficial
and adverse impacts to recreational use of resources within the
viewshed of the WTGs. Overall cumulative adverse impacts would be
minor adverse and minor beneficial. When compared to the Proposed
Action, recreation impacts could slightly increase or decrease
depending on final design.

Negligible to minor short- to long-term impacts to recreation and
tourism due to Project construction and conceptual decommissioning
activities. O&M of offshore Project activities could elicit both beneficial
and adverse impacts to recreational use of resources within the
viewshed of the WTGs. Overall cumulative adverse impacts would be
minor adverse and minor beneficial. When compared to the Proposed
Action, recreation impacts could slightly increase or decrease
depending on final design.

Visual
resources

Continuation of impacts to viewshed from past
and current activities.

Minor to major adverse effects if no other wind

farms are authorized and negligible to major
adverse effects if they are authorized.

Negligible to major short- to long-term impacts on non-historic visual resources

Project construction and installation, O&M, and conceptual decommissioning. Overall

from

cumulative adverse impacts would be minor to moderate, as the viewshed would

return to previous condition after conceptual decommissioning.

Negligible to major short- to long-term impacts on non-historic visual
resources from Project construction and installation, O&M, and
conceptual decommissioning. Overall cumulative adverse impacts
would be minor to moderate, as the viewshed would return to previous
condition after conceptual decommissioning. When compared to the
Proposed Action, visual impacts from nighttime lighting and structures
could slightly decrease depending on final design.

Negligible to major short- to long-term impacts on non-historic visual
resources from Project construction and installation, O&M, and
conceptual decommissioning. Overall cumulative adverse impacts
would be minor to moderate, as the viewshed would return to previous
condition after conceptual decommissioning. When compared to the
Proposed Action, visual impacts from nighttime lighting and structures
could slightly decrease depending on final design.
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CHAPTER 3. AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

3.1 ANALYSIS APPROACH

Based on previous environmental reviews, subject-matter expert input, consultation efforts, and public
involvement to date, BOEM identified the resources addressed in Section 3.3 Physical Resources, 3.4
Biological Resources, and 3.5 Socioeconomic and Cultural Resources as potentially affected by the
Project. Each resource section identifies a unique geographic analysis area. Geographic analysis area
descriptions and maps are provided in Appendix E.

With regard to temporal extent, the final EIS assumes that potential construction effects generally
diminish once construction ends; however, ongoing O&M activities could result in additional impacts for
the 25-year life of the Project. Additionally, SFW would have up to an additional 2 years to complete
conceptual decommissioning activities. Therefore, the final EIS considers the time frame beginning with
construction and ending when the Project’s conceptual decommissioning is complete, unless otherwise
noted. Final EIS figures called out in Chapter 3 are available in Appendix C (Figures C-1 through C-33),
Appendix E (Figures E-1 through E-17), and Appendix F (Figures F-1 through F-7) unless otherwise
noted.

The final EIS uses the following duration terms:

e Long-term effects: Effects that last for a long period of time (e.g., decades or longer). An example
would be the loss of habitat where a foundation has been installed.

o Short-term effects: Effects that extend beyond construction, potentially lasting for several
months, but not for several years or longer. An example would be clearing of onshore shrubland
vegetation during construction; the area would be revegetated when construction is complete, and
once revegetation is successful, this effect would end.

o Temporary effects: Effects that 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.

In accordance with previous 1978 NEPA regulations (40 CFR 1508.27), the EIS evaluates Project
impacts based on the criteria of context and intensity. Impact levels described in BOEM’s 2007
Programmatic Environmental Impact Statement for Alternative Energy Development and Production and
Alternate Use of Facilities on the Outer Continental Shelf (MMS 2007) were used as the initial basis for
establishing adverse impacts specific to each resource. These resource-specific adverse impact levels
were then further refined based on scientific literature and best professional judgment and are presented
by resource in Sections 3.3 to 3.5.

When evaluating beneficial impacts and assigning an overall impact level to each resource, BOEM used a
more general impact definition. Table 3.1.1-1 and Table 3.1.1-2 provide the definitions of potential
adverse impact levels and potential beneficial impact levels, respectively, that are used for overall
determinations across all resources in the final EIS. Where directionality (e.g., adverse or beneficial) is
not specifically noted, the reader should assume the impact is adverse. These overall determinations
consider the combined effects of the individual impact level for each IPF for each resource. Furthermore,
BOEM has focused the main body of the final EIS on the impacts for resources of most concern and
moved the analysis of other resources, including all resources consisting of only negligible to minor
Proposed Action impacts, to Appendix H.
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3.1.1

Definitions of Potential Adverse and Beneficial Impact Levels

Table 3.1.1-1. Definitions of Potential Adverse Impact Levels

Impact Physical, Biological, and Cultural Socioeconomic Resources
Level Resources
Negligible  Either no effect or no measurable impacts  Either no effect or no measurable impacts
Minor Most adverse impacts on the following Most adverse impacts on the affected activity or community could be
affected resource(s) could be avoided; OR  avoided; impacts would not disrupt the normal or routine functions of
impacts that could occur would be small the affected activity or community; or the affected activity or community
and the affected resource would recover would return to a condition with no measurable effects without remedial
completely without remedial or mitigating or mitigating action.
action, including the following:
Local ecosystem health
The extent and quality of local habitat
for both special-status species and
species common to the Lease Area
The richness or abundance of local
species common to the Lease Area
Air or water quality
Cultural resources
Moderate A notable and measurable adverse impact  Mitigation would reduce adverse impacts substantially during the life of
on the following affected resource(s) could the Project, including conceptual decommissioning; the affected activity
occur, some of which may be irreversible; or community would have to adjust somewhat to account for disruptions
OR the affected resource would recover due to notable and measurable adverse impacts of the Project; or once
completely when remedial or mitigating the impacting agent is gone, the affected activity or community would
action is taken, including the following: return to a condition with no measurable effects, when remedial or
Local ecosystem health mitigating action is taken.
The extent and quality of local habitat
for both special-status species and
species common to the Lease Area
The richness or abundance of local
species common to the Lease Area
Air or water quality
Cultural resources
Major A regional or population-level impact on the Mitigation would reduce adverse impacts somewhat during the life of

affected following resource(s) could occur;
AND the affected resource would not fully
recover, even after the impacting agent is
gone and remedial or mitigating action is
taken, including the following:

Ecosystem health

The extent and quality of habitat for both
special-status species and species
common to the Lease Area

Species common to the Lease Area
Air or water quality
Cultural resources

the Project, including conceptual decommissioning; the affected activity
or community would have to adjust to significant disruptions due to
large local or notable regional adverse impacts of the Project; and the
affected activity or community may retain measurable effects
indefinitely, even after the impacting agent is gone and remedial action
is taken.
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Table 3.1.1-2. Definitions of Potential Beneficial Impact Levels

Impact Level Biological, Cultural, and other Physical Resources Socioeconomic Resources

Negligible Either no effect or no measurable impacts Either no effect or no measurable impacts

Minor Small and measurable effects that would comprise one of the Small and measurable effects that would
following: comprise one of the following:

Improvement in ecosystem health

Increase in the extent and quality of habitat for both special-
status species and species common to the Lease Area

Increase in populations of species common to the Lease Area
Improvement in air or water quality

Limited aerial extent or short-term temporal duration of
improved protection of cultural resources

Improvement in human health
Benefits for employment

Improvement to infrastructure/facilities
and community services

Economic improvement
Benefit for tourism or cultural resources

Moderate Notable and measurable effects comprising one of the following:  Notable and measurable effects
Improvement in local ecosystem health comprising one of the following:
Increase in the extent and quality of local habitat for both Improvement in human health
special-status species and species common to the Lease Area Benefits for employment
Increase in individuals or populations of species common to Improvements to facilities/infrastructure
the Lease Area and community services
Improvement in air or water quality Economic improvement
Extensive/complete aerial extent, or long-term temporal Benefit for tourism or cultural resources
duration of, improved protection of cultural resources

Major Regional or population-level effects comprising one of the Large local, or notable regional effects

following:

Improvement in the health of ecosystems

Increase in the extent and quality of habitat for both special
status and commonly occurring species

Improvement in air or water quality
Permanent protection of cultural resources

comprising one of the following:
Improvement in human health
Benefits for employment

Improvements to facilities and
community services

Economic improvement
Benefit to tourism or cultural resources

3.2 MITIGATION IDENTIFIED FOR ANALYSIS IN THE
ENVIRONMENTAL IMPACT STATEMENT

During the development of the EIS, 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. Table G-2 in Appendix G describes these potential additional
mitigation measures and the subsequent Chapter 3 sections analyze them separately by resource. BOEM
may choose to incorporate one or more additional mitigation measures in the ROD. As discussed
previously, all SFW-committed measures are part of the Proposed Action (see Section 2.1.1.6 for details).

3.3 PHYSICAL RESOURCES

3.3.1

Air Quality

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to air quality from implementation of the Proposed Action and other considered

alternatives.
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3.3.2 Water Quality

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to water quality from implementation of the Proposed Action and other considered
alternatives.

34 BIOLOGICAL RESOURCES
3.4.1 Bats

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to bats from implementation of the Proposed Action and other considered alternatives.

3.4.2 Benthic Habitat, Essential Fish Habitat, Invertebrates, and
Finfish

3.4.2.1 Affected Environment

The SFWF and SFEC would be developed in regional waters off the coasts of Rhode Island,
Massachusetts, and Long Island, New York. The affected environment is a transitional zone separating
Narragansett Bay and Long Island Sound from the OCS (BOEM 2013) and forms the approximate
boundary between the Mid-Atlantic and New England oceanic ecoregions. These waters support a diverse
and abundant assemblage of fishes and invertebrates, including many commercially and recreationally
important species.

Two geographic analysis areas (see Table E-4 in Appendix E for descriptions) are used in the analysis of
impacts for this resource group: one for benthic resources (Figure E-4a in Appendix E) and the other for
EFH, invertebrates, and finfish (Figure E-4b in Appendix E). The benthic analysis area includes a 10-mile
radius around the Lease Area and a 330-foot buffer on either side of the SFEC. The EFH, invertebrates, and
finfish analysis area encompasses the Scotian Shelf, Northeast Shelf, and Southeast Shelf Large Marine
Ecosystems, which captures most of the movement range within U.S. waters for most species in this group.
Since the EFH, invertebrates, and finfish geographic analysis area encompasses the Gulf of Maine down to
Cape Hatteras, North Carolina, for the purposes of Project-specific analysis in this final EIS, the focus is on
EFH, invertebrates, and finfish that would be likely to have regular or common occurrences in the SFWF
and SFEC and could be impacted by Project activities (Figure C-3 in Appendix C).

All of the evaluated analysis areas overlap Cox Ledge, an area of concern for fishery managers because it
provides important habitat for several commercially and recreationally important species—notably,
spawning habitat for Atlantic cod (Gadus morhua). A portion of Cox Ledge was designated by the New
England Fishery Management Council (NEFMC) as a habitat management area to protect EFH for a
number of managed fish species. NOAA acknowledged the importance of Cox Ledge but disapproved the
designation because they concluded the proposed gear restrictions approved by the NEFMC would likely
be ineffective at minimizing impacts on habitat function (NEFMC 2018; NOAA 2017a). BOEM is
currently funding a 3-year study (AT-19-08) examining movement patterns of Atlantic cod, black sea
bass, and other species in the southern New England region, including the SFWF Lease Area. The study
is being conducted by NMFS and a team comprising a state resource agency, a university, and a nonprofit
organization (BOEM 2019). Given the level of concern raised about potential impacts on Cox Ledge and
Atlantic cod, the discussion of potential effects presented in the following sections places emphasis on
this and other species of particular concern.

3-4



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

The affected environment for benthic habitat, EFH, invertebrates, and finfish is described below.
Additional details on baseline conditions are provided in technical reports developed by SFW (Inspire
Environmental 2020; Stantec 2020), which are available on BOEM’s public Project website. The
information presented here summarizes a refined characterization of benthic habitat conditions developed
by BOEM and SFW working in collaboration with NMFS to support the EFH consultation (BOEM
2021a).

34211 BENTHIC HABITAT

The Mid-Atlantic Regional Council on the Ocean (MARCO 2019), BOEM (Guida et al. 2017), NYSDEC
(Nelson, Pope & Voorhis, LLC 2014), and SFW (Fugro 2019, 2021; Stantec 2020) have conducted large-
scale general benthic habitat mapping within the SFWF and along the SFEC corridor. Inspire
Environmental (2020) characterized site-specific benthic habitat conditions by combining photographic
surveys with extensive side-scan sonar and backscatter data collected by Fugro (2018, 2019) to support
the EFH analysis. Inspire Environmental (2020) identified four substrate classes: 1) glacial moraine, 2)
coarse sediment, 3) sand and muddy sand, and 4) mud and sandy mud. Inspire Environmental (2019a,
2019b, 2020) provides photographic examples of these substrate classes.

For the purposes of analysis, these four substrate classes are consolidated into three habitat groups: 1)
complex habitat, 2) potentially complex habitat, and 3) soft-bottom habitat (Figure 3.4.21 and Figure
3.4.2-2). Groups were based on substrate sizes and composition and by their use by marine organisms.
Complex habitat includes glacial moraine and coarse sediment because boulders, cobbles, and pebbles
dominate the sea floor in these areas, along with finer material (e.g., pebbles in a sand matrix), thus
providing a heterogeneous variety of hard surfaces and fine material that provide habitat for many
different species. Potentially complex habitat includes areas with mixed backscatter returns that may
contain a substantial portion of boulders, cobbles, and pebbles but are lacking sufficient ground truthing
images. Inspire Environmental (2019a, 2019b, 2020) provides photographic examples of these habitat

types.

Soft-bottom benthic habitat is composed of sand and muddy sand and mud and sandy mud areas and does
not include a substantial portion of coarse-grained sediment, although there may be scattered patches of
gravels and small cobbles that constitute complex habitat. The mobile sediments that comprise soft-
bottom habitat, such as sand and silt, are continually reshaped by bottom currents (Butman and Moody
1983; Daylander et al. 2012) and biological activity, forming features like sand waves and depressions
that are used by many different fish species (Langton et al. 1995). Natural depressions and associated
biological structures like amphipod tubes are components of designated EFH for some species, such as
red and silver hake.
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3.4.2.1.2 ESSENTIAL FISH HABITAT

The Magnuson-Stevens Fishery Conservation and Management Act 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, 2018).
The majority of the EFH-listed species occurring in the waters of the mid-Atlantic and southern New
England OCS are managed under federal fishery management plans (FMPs) developed by the NEFMC
and the Mid-Atlantic Fishery Management Council (MAFMC) (2018; NEFMC 2018). In addition to these
species, several other protected and/or highly migratory species that are managed through an FMP
developed by NMFS (NOAA 2019) are known or likely to occur in the geographic area.

BOEM has prepared an EFH assessment for the Project (BOEM 2021a). The EFH assessment provides
detailed species descriptions and life history information. In summary, EFH has been designated for the
following species or management groups that occur on the southern New England and mid-Atlantic OCS
(MARCO 2019):

e Northeast multispecies (e.g., Atlantic cod, haddock [Melanogrammus aeglefinus], Atlantic
pollock [Pollachius virens], and summer flounder [Paralichthys dentatus])

o Shellfish, Atlantic sea scallop (Placopecten magellanicus), Atlantic surfclam (Spisula
solidissima), and ocean quahog (Arctica islandica)

e Monkfish (Lophius americanus)

e Atlantic herring (Clupea harengus)

o Skates (Rajidae)

e Small-mesh species (e.g., silver hake [Merluccius bilinearis] and red hake [Urophycis chuss])
o Bluefish (Pomatomus saltatrix)

o Mackerel (Scomber scombrus), squids (Decapodiformes), and butterfish (Peprilus triacanthus)

e Highly migratory species (e.g., tunas [Thunnini], swordfish [Xiphias gladius], sharks
[Selachimorpha], and billfish [Istiophoridae]

e Atlantic salmon (Salmo salar)

o Tilefish (Malacanthidae)

e Red crab (Chaceon quinquedens)

e Scup (Stenotomus chrysops) and black sea bass (Centropristis striata)
e Spiny dogfish (Squalus acanthias)

Some, but not all, of the EFH species covered by the respective FMPs occur within the geographic area.
The Project EFH assessment (BOEM 2021a) identifies the EFH species and designated habitats by life
stage that are known or likely to occur in the geographic area and provides a detailed assessment of the
potential effects of the Proposed Action on EFH. The EFH assessment is available to the public on
BOEM’s SFW Project website (https://www.boem.gov/renewable-energy/state-activities/south-fork).

NOAA and fishery management councils also identify habitat areas of particular concern (HAPCs) as a
component of EFH. HAPCs are high-priority areas for conservation, additional management focus, or
research because they are rare, sensitive, stressed by development, or important to ecosystem function. The
only HAPCs that could be impacted by Project activities are specific habitats for summer flounder. The
summer flounder HAPC includes all native species of macroalgae, seagrasses, and freshwater and tidal
macrophytes (i.e., submerged aquatic vegetation [SAV]) in any size bed, as well as loose aggregations,
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found within currently designated adult and juvenile summer flounder EFH. In locations where native
SAV species have been eliminated from an area, then exotic species are included (MAFMC et al. 1998).
The HAPC for juvenile Atlantic cod is defined as rocky habitats, in SAV or in sandy habitats adjacent to
rocky and SAV habitats, from the mean high-water line to a depth of 66 feet (20 meters) in designated
juvenile EFH in coastal areas extending from Maine through and including portions of Rhode Island. The
juvenile inshore cod HAPC does not occur within the area impacted by Project activities and is therefore
not considered further. No eelgrass, macroalgae, or other SAV is present within the dredging footprint, but
eelgrass beds and other SAV are present approximately 375 feet (114 meters) to the northwest and 900 feet
(275 meters) to the south and southeast of the O&M facility footprint.

34213 INVERTEBRATES

For the purposes of the final EIS, marine invertebrates are grouped into three categories: 1) pelagic
invertebrates, specifically squid, and pelagic invertebrate eggs and larvae; 2) benthic invertebrates
associated with soft sediments (i.e., soft-bottom benthic habitat); and 3) benthic invertebrates associated
with hard surfaces, such as boulders, cobble, and coarse gravel (i.e., complex benthic habitat).

Squid, specifically longfin and shortfin squid, are the pelagic invertebrate species likely to occur in the
geographic area during their juvenile and adult life stages. However, numerous benthic invertebrate
species have pelagic eggs and larvae and rely on currents to disperse their offspring to new habitats.
These dispersed eggs and larvae are also a component of EFH, as they form part of the prey base for a
variety of species during one or more life stages.

Soft-sediment invertebrates create a permanent or semipermanent home in the bed sediments. Most of
these invertebrates possess specialized organs for burrowing, digging, embedding, tube building,
anchoring, or locomotion in soft substrates. Some species are capable of moving slowly over the bed
surface on soft substrates, but these species are generally not able to travel across hard substrates for long
periods. Soft-sediment invertebrates include various types of annelid worms (oligochaetes and
polychaetes), flatworms (Platyhelminthes), and nematodes (Nematoda); crustaceans, such as burrowing
amphipods (Amphipoda), mysids (Mysida), copepods (Copepoda), and crabs (Brachyura); echinoderms,
including sand dollars (Clypeasteroida), starfish (Asteroidea), and sea urchins (Echinoidea); and bivalve
mollusks (Pelecypoda) (Federal Geographic Data Committee 2012; Inspire Environmental 2019a; Stantec
2020). Economically important species, including Atlantic sea scallop, bay scallop (Argopecten
irradians), horseshoe crab (Limulus polyphemus), Atlantic surfclam, squid, and ocean quahog, are
associated with soft sediments on the mid-Atlantic OCS.

Hard-surface invertebrates prefer harder substrate (such as boulders) and cobbles (defined in Section
3.4.2.1.1) as complex habitat. This group includes a diversity of species, such as members that firmly
attach to hard surfaces or that crawl, rest, and/or cling to the surface of and/or shelter in the interstitial
spaces between hard substrates. Attached invertebrates use structures like pedal discs, cement, and byssal
threads to attach to the surface. Non-attached organisms use feet, claws, appendages, spines, suction,
negative buoyancy, or other means to stay in contact with the hard substrate and may or may not be
capable of slow movement over the surface. Examples of attached invertebrates include sea anemones,
barnacles, corals, sponges, hydroids, bryozoans, mussels, and oysters. Examples of non-attached
organisms include crabs, small shrimp, amphipods, starfish, and sea urchins (Federal Geographic Data
Committee 2012; Inspire Environmental 2019a). Some economically important invertebrate species—
notably, American lobster (Homarus americanus; also referred to as lobster)—are associated with hard
substrates. Both soft-sediment and hard-surface invertebrate species are likely to be present within
complex benthic habitat, with the former using patches of soft substrate commonly found in this habitat
type. Soft-sediment invertebrates would be largely dominant in soft-bottom habitats, although some hard-
surface species may occur on scattered hard surfaces where they are available.
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Several commercially important invertebrate species, such as lobster, Atlantic sea scallop, longfin and
shortfin squid, and ocean quahog, occur within the SFWF and SFEC portions of the geographic area
(Inspire Environmental 2019a), and bay scallop, lobster, and channeled whelk (Busycotypus canaliculatus)
occur in Lake Montauk and could occur within the O&M facility footprint (Stantec 2020). Squid eggs,
most likely longfin inshore squid (Doryteuthis pealeii), were observed in two locations within the SFWF
footprint, indicating that this species spawns in the vicinity. Longfin inshore squid also occur within Lake
Montauk as foraging juveniles and adults (Inspire Environmental 2019a; Stantec 2020). Squid attach their
eggs to bottom substrates and use both complex and soft-bottom benthic habitats for spawning.

The affected environment for invertebrates is influenced by commercial and recreational harvest of
certain invertebrate species (e.g., squid, lobster), habitat modification, benthic habitat disturbance by
activities like vessel anchoring and bottom-disturbing fishing methods, and regional shifts in biological
community structure caused by climate change. Some commercial fishing methods, specifically scallop
and clam dredges and bottom trawling, are a source of chronic disturbance of seabed habitats. Depending
on the frequency of disturbance, this type of fishing activity can impact community structure and diversity
and limit recovery (Nilsson and Rosenberg 2003; Rosenberg et al. 2003). The severity and rate of
recovery from fishing-related disturbance is variable and dependent on the type of gear used and the
nature of the affected habitat.

34214 FINFISH

Numerous species of finfish belonging to the demersal, pelagic, and shark assemblages occur in and near
the RI/MA WEA and the Montauk O&M facility. These include numerous EFH species and two ESA-
listed species that are known or likely to occur within the SFWF and SFEC. The finfish resources of the
region support diverse and highly valued commercial and recreational fisheries (see Section 3.5.1).
BOEM has funded several surveys of finfish species occurrence in the RI/MA WEA, which are
summarized by Guida et al. (2017). The EFH assessment prepared for the Project (BOEM 2021a)
provides additional detail on federally managed fish species that occur in the geographic area.

Finfish can be divided into two general groupings, demersal and pelagic, based on their primary habitat
association. Demersal species spend their adult life stage on or close to the ocean bottom and associate
with specific types of benthic habitat. Examples include species like Atlantic cod, red and silver hake, and
black sea bass that live on or near the seabed during one or more life stages and species like skates and
flatfish that spend most of their lives directly on the seabed. Habitat preferences vary between species.
For example, black sea bass, Atlantic cod, and haddock associate primarily with complex benthic habitats,
while red hake and flounder use biogenic complex habitats, artificial reefs, and shell habitats as well as
hard-bottom reefs in some portions of the region.

Pelagic fishes are generally schooling fish that occupy the mid- to upper water column as juveniles and
adults. Pelagic species 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. Examples include Atlantic herring, bluefish, and several
shark species. Some demersal species, such as Atlantic cod and black sea bass, have pelagic eggs and
larvae. Additionally, some pelagic species, such as Atlantic herring, have benthic eggs. Some purely
pelagic species like tunas are highly migratory and only occur in the near-coastal and shelf surface waters
of the Southern New England-New York Bight in the summer, taking advantage of the abundant prey in
the warm surface waters.

These two groups encompass a diversity of species that associate with the full range of environment types
that occur in the geographic area. Estuarine species, such as summer and winter flounder, are commonly
found in nearshore areas, where freshwater inputs from large rivers mix with the ocean. Purely marine
species are primarily found in offshore environments and include yellowfin tuna (Thunnus albacares),
bluefin tuna (Thunnus thynnus), bluefish, swordfish, blue shark (Prionace glauca), common thresher shark
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(Alopias vulpinus), and shortfin mako shark (Isurus oxyrinchus). Anadromous species spawn in freshwater
and migrate to the open ocean to grow to adulthood, using estuarine and nearshore marine habitats for
migration and larval and juvenile rearing. Four pelagic species of anadromous fish could be present in the
geographic area: American shad (Alosa sapidissima), alewife (Alosa pseudoharengus), blueback herring
(Alosa aestivalis), and Atlantic menhaden (Brevoortia tyrannus)(BOEM 2013; Petruny-Parker et al. 2015;
Scotti et al. 2010). Additionally, striped bass (Morone saxatilis) are likely to use nearshore habitats, and
Atlantic sturgeon would utilize demersal habitats. The catadromous American eel (Anguilla rostrata) also
occurs as larvae, juvenile glass eels migrating to freshwater, and adults migrating to spawning habitats in
the Sargasso Sea. This species uses pelagic habitats on the continental shelf for larval and juvenile
metamorphosis, migration, feeding, and growth (Atlantic States Marine Fisheries Commission 2000).

The demersal and pelagic fish community structure of the mid-Atlantic and southern New England OCS
is shifting due to a combination of factors, including climate change, fishing pressure, and modification of
coastal and estuarine habitats (NOAA 2021). For example, the fish community structure in nearby
Narraganset Sound has been changing over the past 6 decades, marked by dramatic declines in abundance
followed by the slow rebuilding of large predators like sharks, the declining abundance of some demersal
species (winter flounder, whiting, and red hake), and the increasing abundance for others (Atlantic
butterfish, scup, black sea bass, and squid) (Collie et al. 2008; NOAA 2021). These shifts are mirrored
throughout the mid-Atlantic and southern New England regions (Hare 2017; NOAA 2021).

Five ESA-listed fish species occur in the waters of the Northwest Atlantic OCS: giant manta ray (Manta
birostris), Atlantic salmon, oceanic whitetip shark (Carcharhinus longimanus), Atlantic sturgeon
(Acipenser oxyrinchus oxyrinchus), and shortnose sturgeon (Acipenser brevirostrum). Oceanic whitetip
sharks are not known to occur in the SFWF and SFEC. This species could conceivably encounter Project
vessels in open ocean waters as they travel to the Lease Area from Europe. BOEM (2021b) has concluded
that vessel encounters would have no effect on this species; therefore, it is not considered further in this
assessment. Only the giant manta ray and Atlantic sturgeon are expected to occur in the SFWF and SFEC
and could be exposed to the effects of the Project. Refer to the Project biological assessment (BA)
(BOEM 2021b) for a detailed assessment of the potential effects on these species.

The giant manta ray is a pelagic relative of the sharks, most commonly found in open ocean waters well to
the south of the SFWF and SFEC. However, manta rays migrate seasonally over long distances, and the
northern extent of their known range extends to upwelling zones along the edge of the continental shelf
immediately to south of, and potentially including, the SFWF and SFEC. Critical habitat has not been
designated for this species (NMFS et al. 2019). The Atlantic sturgeon is a large demersal, estuarine-
dependent, anadromous species that historically spawned in medium-sized to large rivers on the U.S.
Atlantic coast from Labrador to Florida (Atlantic Sturgeon Status Review Team 2007). Five separate
distinct population segments (DPSs) of Atlantic sturgeon were listed under the ESA in 2012 (NOAA 2012):
Chesapeake Bay (endangered), Carolina (endangered), New York Bight (endangered), South Atlantic
(endangered), and Gulf of Maine (threatened). Atlantic sturgeon originating from rivers in Canada are
currently not listed. The current marine range of Atlantic sturgeon extends from Labrador Inlet, Labrador,
Canada, to Cape Canaveral, Florida (NOAA 2012). Designated critical habitat comprises the core riverine
and estuarine habitats used by each DPS (NMFS et al. 2017), which does not occur in the area directly
impacted by the SFWF and SFEC but overlaps with areas where Project vessels could transit.

3.4.2.2 Environmental Consequences

34221 ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.4.2-1 lists the issues identified for this resource and the indicators and significance criteria used to
assess impacts for this final EIS.
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Table 3.4.2-1. Issues, Indicators, and Significance Criteria Used to Assess Impacts to Benthic Habitat, Essential Fish Habitat,
Invertebrates, and Finfish

Issue Impact Indicator Significance Criteria
Underwater Extent, frequency, and duration of noise above established effects thresholds, and/or other quantifiable effects as Negligible: No measurable impacts to
noise and follows: species or habitat would occur.
vibration Invertebrates: Minor: Most impacts to species are
Eggs and larvae: 210 dB re 1 pPa avoide_d; if impacts occur,‘thgy_ may
. ) ) . ) . . result in the loss of a few individuals.
Juvenile and adult longfin and shortfin squid: Behavioral response to particle motion effects up to 7 feet from . .
monopile foundations Impacts to sensitive habitats are
e . avoided; impacts that do occur are
Finfish: Varies by hearing group, see Table 3.4.2-4 short term or temporary in nature.
Crushing, Estimated extent of potential disturbance, injury, and mortality-level effects on fish and invertebrates (including eggs Moderate: Impacts to species are
burial, and and larvae) from unavoidable but would not result in
entrainment crushing or burial by construction equipment and materials placement; population-level effects.
entrainment by construction equipment; and Impacts to habitat may be short term,
. ) . long term, or permanent and may
burial effects from suspended sediment deposition. include impacts to sensitive habitats but
Seabed and Short-term and long-term effects on water column and benthic habitats by would not resu_lt in population-level
water column ) ) ) effects to species that rely on them.
; habitat displacement by monopiles; . o
alteration Major: Impacts would affect the viability

habitat modification by placement of scour protection and concrete mattresses;
Short-term alteration of soft-bottom benthic habitat function; and
long-term alteration of complex benthic habitat function

Water quality

Duration and intensity of suspended sediment impacts (quantitative)

impacts
P Accidental spills, releases of trash and debris (qualitative assessment relative to baseline conditions)
Atrtificial light Extent and duration of artificial light effects (qualitative assessment relative to baseline conditions)
Power Theoretical extent of potentially detectable electromagnetic field (EMF) and substrate heating effects, as follows:

transmission

Benthic eggs and larvae, EFH: area exposed to magnetic field effects > 1,000 mG, electrical field effects > 500 mV/m

Invertebrates:
Benthic infauna: Magnetic fields > 1 mG, Inhabited substrates exposed to measurable heating effects
Squid: > 800 mG

Finfish: Theoretical extent of potentially detectable EMF effects by species group as follows:*

Demersal and pelagic finfish and invertebrates: area exposed to magnetic field effects > 1,000 mG, electrical
field effects 20 mV/m

Electrosensitive species (sturgeon, skates, sharks): area exposed to magnetic field effects > 250 mG, electrical

field effects 20 mV/m (at 60 Hz)

of the population and would not be fully
recoverable.

Impacts to habitats would result in
population-level impacts to species that
rely on them.

Note: pPa = micropascal, dB = decibel, Hz = hertz, mG = milligauss, mV/m = millivolts per meter
* EMF sensitivity varies widely, no effect threshold guidance has been established. The minimum EMF levels needed to produce behavioral responses observed in available research are one or more orders of
magnitude larger than the anticipated EMF effects likely to result from the Proposed Action. Electrosensitive fish can detect low-frequency bioelectric fields at very weak levels but are unable to detect higher

frequency fields > 20 Hz (Bedore and Kajiura 2013).
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34222 NO ACTION ALTERNATIVE

Under the No Action alternative, BOEM would not approve the COP, and the Proposed Action would not
be implemented. Existing environmental trends within the two geographic analysis areas would continue,
potentially influenced by the development of planned future activities on the mid-Atlantic and southern
New England OCS and associated coastal areas over the coming decade. These include other offshore
wind and renewable energy projects and potential port improvements to support the development of this
industry regionwide (see Appendix E). The potential impacts of these activities on existing conditions and
trends would be limited to those IPFs that could conceivably occur within the geographic analysis areas.

This section provides a general description of these IPFs, recognizing 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. The intent of this section is to provide a general overview of how
future activities might influence future environmental conditions. If any or all of the future activities
described in Appendix E proceed, each would be subject to independent NEPA analyses and regulatory
approvals, and their environmental effects would be fully considered therein.

The Affected Environment section provides information on existing benthic habitat conditions, EFH,
invertebrates, and finfish species occurring in the geographic area and vicinity and describes trends in
habitat conditions, including the effects of past and present activities. Attachment 3 in Appendix E
provides additional information regarding past and present activities contributing to current conditions in
the geographic area. Attachment 3 in Appendix E also discloses future non-offshore wind activities and
associated species impacts.

Future Activities (without the Proposed Action)

Accidental releases and discharges: Offshore wind energy development could result in the accidental
release of water quality contaminants, trash, or other debris, which could theoretically lead to an increase
in debris and pollution in the geographic analysis areas (see Section 3.3.2.2.2 [No Action Alternative] for
characterization of existing marine pollution conditions). In general, the types of accidental hazardous
materials releases associated with marine construction projects consist of fuels, lubricating oils, and other
petroleum products. BOEM prohibits the discharge or disposal of solid debris into offshore waters during
any activity associated with the construction and operation of offshore energy facilities (30 CFR
250.300). The USCG similarly prohibits the dumping of trash or debris capable of posing entanglement or
ingestion risk (MARPOL, Annex V, Public Law 100—220 (101 Stat. 1458)). Compliance with these
requirements would effectively minimize releases of trash and debris.

Increased vessel traffic associated with offshore renewable energy construction presents the potential for
the inadvertent introduction of invasive species during discharge of ballast and bilge water. BOEM would
require all Project construction vessels to adhere to existing state and federal regulations related to ballast
and bilge water discharge, including USCG ballast discharge regulations (33 CFR 151.2025) and EPA
National Pollutant Discharge Elimination System Vessel General Permit standards, effectively avoiding
the likelihood of non-native species invasions through ballast water discharge. Considering these
requirements and the dispersed distribution of planned offshore energy facilities, existing water quality
trends are likely to continue.

The impacts from ongoing activities and future non-offshore wind activities stem from the increased
potential for releases over the next 30 years due to increasing vessel traffic and ongoing, chronic releases.
Future offshore wind activities would contribute to an increased risk of releases and impacts on benthic
resources. The contribution from future offshore wind activities would represent a low percentage of the
overall risk from ongoing activities. In context of reasonably foreseeable environmental trends, the
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combined impacts on benthic resources (mortality, decreased fitness, disease) from accidental releases
and discharges are expected to be negligible, localized, and temporary due to the likely limited extent and
duration of a release.

Anchoring and new cable emplacement/maintenance: Up to 1,627 acres could be affected by anchoring or
mooring activities during offshore wind energy development within the EFH, finfish, and invertebrate
geographic analysis area, as well as up to 27 acres within the benthic geographic analysis area. This
offshore energy facility construction would involve direct disturbance of the seabed, leading to direct
impacts on benthic, finfish, and invertebrate resources or degradation of sensitive habitats, including

EFH. In general, however, these effects would be localized to the disturbance footprint and vicinity. The
severity of these effects would vary depending on the species and life stage sensitivity to specific stressors
that extend into the area, resulting in minor to moderate impacts on benthic resources. Such impacts are
expected to be localized and temporary but could be permanent if they occur in eelgrass beds or hard-
bottom habitats.

Future activities would also disturb up to 10,131 acres of seabed from cable installation within the EFH,
finfish, and invertebrate geographic analysis area, as well as up to 1,702 acres within the benthic
geographic analysis area, resulting in the long-term alteration of benthic habitat. The specific type and
extent of habitat conversion and the resulting effects on benthic habitats, EFH, invertebrates, and finfish
would vary depending on the project design and site-specific conditions. The widespread development of
offshore renewable energy facilities would, however, create a distributed network of artificial reefs on the
mid-Atlantic OCS. These reefs form biological hotspots that could support species range shifts and
expansions, non-native species, and changes in biological community structure (Degraer et al. 2020;
Methratta and Dardick 2019; Raoux et al. 2017). Those changes could influence fish and invertebrate
community structure in the future, but the likelihood, nature, and significance of these potential changes
are difficult to predict and a topic of ongoing research.

Electromagnetic field (EMF): At least seven submarine power and communications cables cross the RI/MA
WEA. These cables would presumably continue to operate and generate EMF effects under the No Action
alternative. While the type and capacity of those cables is not specified, the associated baseline EMF
effects can be inferred from available literature. Electrical telecommunications cables are likely to induce a
weak EMF on the order of 1 to 6.3 microvolts per meter within 3.3 feet (1 meter) of the cable path (Gill et
al. 2005). Fiber-optic communications cables with optical repeaters would not produce EMF effects.

Under the No Action alternative, up to 7,248 miles of cable would be added in the EFH, finfish, and
invertebrate geographic analysis area, as well as up to 2,220 miles of cable within the benthic geographic
analysis area, producing EMFs in the immediate vicinity of each cable during operations. BOEM
anticipates that the proposed offshore energy projects would use high-voltage alternating current (HVAC)
transmission, but high-voltage direct current (HVDC) designs are possible and could occur. BOEM would
require these future submarine power cables to have appropriate shielding and burial depth to minimize
potential EMF effects from cable operation. EMF effects from these future projects on benthic habitats,
EFH, invertebrates, and finfish would vary in extent and significance depending on overall cable length,
the proportion of buried versus exposed cable segments, and project-specific transmission design (e.g.,
HVAC or HVDC, transmission voltage, etc.). While EMFs are measurable within tens of feet of cable
corridors, bottom-dwelling invertebrates (e.g., lobster) are impacted by the field as they temporarily pass
over the cable location. Accordingly, EMF effects from future activities would be negligible. However,
Hutchison et al. (2018, 2020c) have observed behavioral responses in lobster that were exposed to an
EMF from an HVDC cable in a controlled environment, meaning that higher level (e.g., minor or
moderate) effects could result should future projects use HVDC transmission.
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Light: Artificial light can attract finfish and invertebrates and can influence biological functions (e.qg.,
spawning) that are triggered by changes in daily and seasonal daylight cycles. Planned future activities
include up to 2,547 offshore WTGs and OSS foundations in the EFH, finfish, and invertebrate geographic
analysis area as well as up to 267 foundations within the benthic geographic analysis area. The construction
and O&M of these structures would introduce new 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
and OSS foundations, respectively. BOEM has issued guidance for avoiding and minimizing artificial
lighting impacts from offshore energy facilities and associated construction vessels (Orr et al. 2013) and
has concluded that adherence to these measures should effectively avoid adverse effects on fish and other
aquatic organisms. BOEM would require all future offshore energy projects to comply with this guidance.
Given the minimal and localized nature of anticipated lighting effects under this guidance, the related
effects from proposed future activities on habitat conditions are likely to be negligible.

Noise: Numerous proposed offshore wind project construction projects could be developed on the mid-
Atlantic OCS between 2022 to 2030 (see Appendix E). This would result in noise-generating activities—
specifically, impact pile driving, HRG surveys, construction and O&M vessel use, and WTG operation.
BOEM believes it is reasonable to conclude that impact pile-driving, construction vessel, and HRG survey
noise from future projects could adversely affect EFH, invertebrates, and finfish. In addition, construction
noise impacts from future actions elsewhere in the mid-Atlantic OCS could adversely affect demersal and
pelagic fish and invertebrates that migrate to or use the geographic analysis area during part of their life
cycle. Due to the unknowns associated with proposed projects, the timing, extent, and severity of these
effects on habitat and aquatic community structure cannot currently be quantified.

Tougaard et al. (2020) summarized available monitoring data on wind farm operational noise, including
both older generation geared turbine designs and quieter modern direct drive systems like those proposed
for the SFWF. They determined that operating turbines produce underwater noise on the order of 110 to
125 root mean square decibels (dBrms), occasionally reaching as high as 128 dBrws, in the 10-hertz (Hz)
to 8-kilohertz (kHz) range. This is consistent with the noise levels observed at the Block Island Wind
Farm (BIWF) (110 to 125 dB re 1 pPa sound pressure level [SPL] RMS; Elliot et al. 2019) and the range
of values observed at European wind farms and is therefore representative of the range of operational
noise levels likely to occur from future wind energy projects. More recently, Stober and Thomsen (2021)
used monitoring data and modeling to estimate operational noise from larger (10 MW) current generation
direct drive WTGs and concluded that these designs could generate higher operational noise levels than
those reported in earlier research. This suggests that operational noise effects on finfish, including EFH
species, could be more intense and extensive than those considered herein, but the findings have not been
validated. In general, these noise levels are below established behavioral thresholds for most fish species,
comparable to environmental baseline levels in busy marine traffic areas, and unlikely to be detectable to
fish and invertebrates outside the respective wind farm footprints. The available information suggests the
effects of operational underwater noise from future activities would occur for the life of the project but
are not anticipated to have population-level effects and will be moderate.

Port utilization: The development of an offshore wind industry on the mid-Atlantic OCS may incentivize
the expansion or improvement of regional ports to support planned and future projects. Activities like
dredging and the expansion or development of new overwater structures could lead to adverse effects on
coastal and estuarine habitats, finfish, and invertebrates, including EFH species. However, these localized
habitat impacts would not affect benthic habitats within an associated geographic analysis area, due to the
distance from shore.

Presence of structures: The future addition of up to 2,547 new WTG and OSS foundations in the EFH,
finfish, and invertebrate geographic analysis area, as well as up to 267 foundations within the benthic
geographic analysis area could result in artificial reef effects that influence benthic habitat and fish and
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invertebrate community structure within and in proximity to the project footprints. This could in turn
influence the abundance and distribution of EFH species. While reef effects would largely be limited to
the areas within and or close to wind farm footprints, the development of individual or contiguous wind
energy facilities in nearby areas could produce cumulative effects that would be permanent and moderate
beneficial for some species from habitat conversion and have minor adverse effects due to permanent
habitat loss. New structures would attract structure-oriented fishes as long as the structures remain.
Abundance of certain fishes may increase with temporary to permanent moderate impacts.

Hydrodynamic disturbance resulting from the broadscale development of large offshore wind farms is a
topic of emerging concern because of potential effects on the Mid-Atlantic Bight cold pool. The cold pool
is a mass of relatively cool water that forms in the spring and is maintained through the summer by
stratification. The cold pool supports a diversity of fish and other marine species that are usually found
farther north but thrive in the cooler waters it provides (Chen 2018; Lentz 2017). Changes in the size and
seasonal duration of the cold pool over the past 5 decades are associated with shifts in the fish community
composition of the Mid-Atlantic Bight (Chen 2018; Saba and Munroe 2019). Several lease areas within
the RI/MA WEA are located on the approximate northern boundary of the cold pool. The potential effects
of extensive wind farm development on features like the cold pool is a topic of emerging interest and
ongoing research (Chen et al. 2016). 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.

Sediment deposition and burial and seabed profile alterations: As previously noted, under the No Action
alternative, up to 7,248 miles of cable would be added in the EFH, finfish, and invertebrate geographic
analysis area, as well as up to 2,220 miles of cable within the benthic geographic analysis area. Cable
placement and other related construction activities would disturb the seabed, creating plumes of fine
sediment that would disperse and resettle in the vicinity. The resulting effects on benthic habitats, EFH,
finfish, and invertebrates would be similar in nature to those observed during construction of the BIWF
(Elliot et al. 2017) but would vary in extent and severity depending on the type and extent of disturbance
and the nature of the substrates. These effects would be short term in duration, effectively ending once the
sediments have resettled. Similarly, suspended sediment concentrations close to the disturbance could
exceed levels associated with behavioral and physiological effects on fish and invertebrates but would
dissipate with distance, generally returning to baseline conditions within a few hours. In theory, bed-
disturbing activities occurring nearby (i.e., within a few hundred feet) could elevate suspended sediment
levels, resulting in short-term, minor adverse effects on benthic habitat, EFH, finfish, and invertebrates.

Climate change: Global climate change is altering water temperatures, circulation patterns, and oceanic
chemistry at global scales. These changes have affected habitat suitability for the invertebrate and finfish
community of the geographic analysis area, including several EFH species. For example, several finfish
species have shifted in distribution to the northeast, farther from shore and into deeper waters, in response
to an overall increase in water temperatures and an increasing frequency of marine heat waves (NOAA
2021). Warmer water may influence finfish and invertebrate migration and may increase the frequency or
magnitude of disease (Brothers et al. 2016; Hoegh-Guldberg and Bruno 2010). Ocean acidification, also a
function of climate change, is contributing to reduced growth or the decline of zooplankton and other
invertebrates that have calcareous shells (Pacific Marine Environmental Laboratory [PMEL] 2020).
Climate change has also resulted in a significant increase in precipitation on the East Coast, increasing the
amount of runoff and stormwater pollutants delivered by rivers to coastal and estuarine habitats. This has
altered the character of these habitats in ways that have adversely affected some marine finfish and
invertebrate species (NOAA 2021). These trends are expected to continue under the No Action
alternative. The intensity of impacts resulting from climate change are uncertain but are anticipated to be
minor to moderate.
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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 benthic
habitat, EFH, invertebrates, and finfish species associated with the Project would not occur. However,
ongoing and future activities would have continuing temporary to long-term impacts on benthic habitat,
EFH, invertebrates, and finfish species.

While the proposed Project would not be built as proposed under the No Action alternative, BOEM
expects ongoing activities, future non-offshore wind activities, and future offshore wind activities to have
continuing temporary to permanent impacts (disturbance, displacement, injury, mortality, reduced
reproductive success, habitat degradation, habitat conversion) on benthic resources, finfish, invertebrates,
and EFH, primarily through resource exploitation/regulated fishing effort, dredging, bottom trawling,
bycatch, pile-driving noise, new cable emplacement, the presence of structures, and climate change.

Based on the analysis presented under the above IPFs, BOEM anticipates that the impacts of ongoing
activities, especially seafloor disturbances caused by sediment dredging and fishing using bottom-tending
gear, would be moderate for benthic resources. Reasonably foreseeable activities other than offshore wind
include increasing vessel traffic; increasing construction, marine surveys, marine minerals extraction, port
expansion, and channel deepening activities; and the installation of new towers, buoys, and piers would
result in minor impacts for benthic resources. BOEM expects the combination of ongoing activities and
reasonably foreseeable activities other than offshore wind to result in moderate impacts on benthic
resources, primarily driven by ongoing dredging and fishing activities (see Appendix E, Attachment 3).

Likewise, BOEM anticipates that the impacts of ongoing activities, especially fishing, dredging, and
climate change, would be moderate for EFH, invertebrates, and finfish species. In addition to ongoing
activities, reasonably foreseeable activities other than offshore wind may also contribute to impacts on
finfish, invertebrates, and EFH. Based on the same reasonably foreseeable activities noted above, BOEM
anticipates that the impacts of reasonably foreseeable activities other than offshore wind would be minor.
BOEM expects the combination of ongoing activities and reasonably foreseeable activities other than
offshore wind to result in moderate impacts on finfish, invertebrates, and EFH, primarily driven by
ongoing fishing activities.

The combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the
combined effects of all IPFs likely to occur under the No Action alternative. BOEM anticipates that the
overall impacts associated with future offshore wind activities in the geographic analysis area combined
with ongoing activities, reasonably foreseeable environmental trends, and reasonably foreseeable
activities other than offshore wind would result in moderate adverse impacts and could potentially
include moderate beneficial impacts on benthic resources due to the artificial reef effect. Future offshore
wind activities are expected to contribute considerably to several IPFs, primarily new cable emplacement
and the presence of structures—namely, foundations and scour/cable protection.

Likewise, BOEM anticipates that the overall impacts associated with future offshore wind activities in the
geographic analysis area combined with ongoing activities, reasonably foreseeable environmental trends,
and reasonably foreseeable activities other than offshore wind would result in moderate impacts and could
potentially include moderate beneficial impacts for EFH, invertebrates, and finfish species. Future
offshore wind activities are expected to contribute considerably to several IPFs, the most prominent being
the presence of structures. The No Action alternative would forgo the fisheries monitoring that SFW has
voluntarily committed to perform, the results of which could provide an understanding of the effects of
offshore wind development; benefit future management of finfish, invertebrates, and EFH; and inform
planning of other offshore developments. However, other ongoing and future surveys could still provide
similar data to support similar goals.
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34223 PROPOSED ACTION ALTERNATIVE

Table 3.4.2-2 summarizes potential short-term and long-term benthic habitat disturbance by offshore
Project components (Inspire Environmental 2021). As stated previously, Inspire Environmental (2020,
2021) has characterized benthic habitat conditions using extensive side-scan sonar and backscatter data to
determine site-specific benthic habitat conditions.

Table 3.4.2-2. Short-Term and Long-Term Benthic Habitat Disturbance by Project Component

Project Project Short-Term Disturbance Long-Term Disturbance
Component Component

Acres Acres % Acres %
SFWF* 13,700 1,217 8.9% 396 2.9%
SFECT? 4,944 630 12.7% 357 7.2%
O&M facility* 0.9 0.034 3.8% < 0.0001 0.04%
Total 18,645 1,847 9.9%% 754 4.0%

* Component acres are defined by the 13,700-acre SFWF Lease Area. Short-term disturbance area is based on 14.8 acres of foundation seabed
preparation, 381.5 acres of seabed preparation for inter-array cable installation (estimated impacts plus a 20% contingency), and 821 acres of vessel-
anchoring impacts in soft-bottom benthic habitat. Anchoring impact area is based on an estimated 182 anchoring events and 4.5 acres of benthic
habitat disturbance per event. Long-term disturbance area is estimated based on 396 acres of seabed preparation and boulder relocation impacts
(estimated impacts plus a 20% contingency), 0.4 acre of monopile foundations, and 31.7 acres of scour and cable protection placement within the
seabed preparation footprint. Micrositing of foundation locations and cable routes may result in a greater percentage of cable installation impacts
occurring in non-complex (soft-bottom habitat), decreasing the long-term habitat disturbance acreage below the estimate presented here.

T Short-term disturbance acres are based on 357.3 acres of SFEC seabed preparation (including installation trials), and 273 acres of short-term
cofferdam construction impacts in soft-bottom benthic habitat (estimated impacts plus a 20% contingency). Long-term disturbance acres are based on
357.3 acres of seabed preparation and boulder relocation and 9.8 acres of cable protection placement within this footprint. Micrositing of cable routes
may reduce long-term disturbance extent from this total.

¥ Component acres are defined by the approximate aquatic footprint of the Montauk O&M facility. Short-term disturbance is based on dredging impacts
in soft-bottom benthic habitat. Long-term impacts are based on displacement of soft-bottom benthic habitat by five 24-inch-diameter steel piles.

Construction and Installation
Benthic Habitat

Noise and vibration: Benthic habitat is composed of various types of sediment, structural features that are
formed by that sediment (e.g., interstitial spaces between boulders, sand waves, etc.), and organisms that
reside in and on the sediment. Substrates and associated structural features are unaffected by underwater
noise. Benthic invertebrates are sensitive only to the particle motion component of noise. Detectable
particle motion effects on invertebrates are typically limited to within 7 feet (2 meters) of the source or
less (Carroll et al. 2016; Edmonds et al. 2016; Hawkins and Popper 2014; Payne et al. 2007). Vibration
from impact pile driving can also be transmitted through sediments. Recent research (Jones et al. 2020,
2021) indicate that longfin squid, an EFH species, can sense and respond to vibrations from impact pile
driving at a greater distance based on sound exposure experiments. This in turn suggests that infaunal
organisms, such as clams, worms, and amphipods, may exhibit a behavioral response to vibration effects
over a larger area, but additional research is needed. Noise transmitted through water and/or through the
seabed can cause injury and/or mortality to benthic resources in a limited area around each pile and can
cause short-term stress and behavioral changes to individuals over a greater area. The affected areas
would likely be recolonized in the short term, and the overall impact on benthic resources would be
moderate.

Impact pile driving may also be used to install up to five 24-inch-diameter steel piles for moorage
improvements at the Montauk O&M facility. This would result in similar vibration effects on benthic
habitat potentially an unknown distance from the source, as bounded by surrounding shorelines.
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Benthic habitat modification: The construction of the SFWF and SFEC would result in a range of
temporary short-term and long-term impacts on benthic habitat. The estimated acres of construction-

related impacts in each benthic habitat category are summarized by construction activity in Table 3.4.2-3.

These values represent the best available estimate for the current Proposed Action design. However,
micrositing will be used during construction to minimize impacts on complex benthic habitat to the

greatest extent practicable. This would shift some of the projected impacts on complex benthic habitat to

potentially complex and non-complex soft-bottom habitat.

Table 3.4.2-3. Acres of Benthic Habitat Disturbance by Habitat Type and Construction Activity

Construction Maximum

Proportional Distribution of Impacts by Benthic Habitat Type

Element Construction
Disturbance Complex Potentially Complex Soft Bottom

Footprint (acres)
Monopile foundations 14.8 Monopile foundations 13% 35%
and scour protection* and scour protection*
Inter-array cable and 318-382 Inter-array cable and 10% 48%
cable protection* cable protection®
Vessel anchoring 821 Vessel anchoring Unknown Unknown
SFEC installation and 457-549 SFEC installation and 1% 61%
cable protection* cable protection*
Sea to shore transition 273 Sea to shore transition - 100%
O&M facility 0.034 O&M facility - 100%

* Approximately 0.925 acre of boulder relocation and seabed preparation could occur anywhere within a potential exposure area defined by a 200-
meter radius around each foundation, which collectively have the proportional distribution of habitat types shown.

T Ranges represent the total standard and standard +20% contingency estimates of total benthic habitat impacts for inter-array cable and SFEC
construction. The standard estimate is the total extent of overlapping habitat impacts from seabed preparation (boulder relocation) and placement of
temporary cable protection. The proportional distribution of impacts by habitat type for each Project element is based on the habitat composition of the
approved impact corridor for each Project element. The acres of habitat exposed to short- and long-term impacts would likely fall somewhere within this
range. The total area impacted by placement of cable protection is 17.7 acres for the inter-array cable and 8.2 to 9.8 acres for the SFEC. These
impacts would occur within the respective seabed preparation footprints for each Project component.

This section addresses temporary to short-term effects on soft-bottom benthic habitat resulting from
seabed disturbance. While placement of the monopile foundations, scour protection, and concrete
mattress cable protection are also elements of Project construction and installation, these features would
remain in place throughout the operational life of the Project and would have long-term effects on habitat
composition in all habitat types. These long-term effects are therefore considered under Operations and
Maintenance and Conceptual Decommissioning.

Seabed preparation, cable trenching,® vessel anchoring, and short-term bed disturbance at the sea-to-shore
transition site would also directly disturb soft-bottom benthic habitat by crushing and displacing epifaunal
organisms on the bed surface and liquifying sand and mud sediments from the bed surface to depths of up
to 6 feet, killing and displacing benthic infauna within the cable path. This process would also flatten sand
waves and biogenic depressions that provide habitat for fish and invertebrates, including EFH species.
Seabed preparation, cable trenching, and sea-to-shore transition construction effects would occur over up
1,204 acres of benthic habitat within the installation corridors for the inter-array cable and SFEC. Those
impacts would occur in areas composed of 48% and 61% non-complex benthic habitat, respectively.
Cable routes would be microsited in non-complex benthic habitat to the extent practicable; however,
some cable installation impact acreage would also occur in complex or potentially complex benthic
habitat within these installation corridors. Vessel anchoring would impact an estimated 821 acres of

8 The potential equipment used for cable trenching (mechanical cutter, mechanical plow, and jet plow) are expected to have
comparable effects to benthic habitat.
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seabed. The distribution of these impacts by habitat type cannot be predicted with certainty, as vessel and
anchor positioning are affected by wind and current conditions in real time. However, the vessel
anchoring plan developed by the applicant will be used to identify and avoid impacts to complex benthic
habitats to the greatest extent practicable. Impacts on soft-bottom benthic habitat are expected to recover
within 18 to 24 months following initial disturbance, as a result of natural sediment transport processes
(Daylander et al. 2012) and recolonization by benthic invertebrates from adjacent habitats. This estimate
is based on observed recovery rates of sediment disturbance from cable trenching effects at the nearby
BIWF (HDR 2020) and from similar types of bed disturbance in other regions (de Marignac et al. 2008).

Prior to construction, the seabed within the designated construction footprint would be cleared using a
towed plow. The disturbance estimates presented above include seabed preparation effects on soft-bottom
benthic habitat. Seabed preparation in complex and potentially complex benthic habitats would clear larger
substrates like boulders and cobbles from the construction footprint. Sessile invertebrates and other benthic
organisms would be damaged or killed as these substrates are rolled to the edge of the clearance area.
Seabed preparation would impact a maximum of 382 and 549 acres of benthic habitat within the SFWF and
SFEC construction footprints, respectively. Although the boulder relocation associated with seabed
preparation is strictly a construction activity, relocating boulders within and between benthic habitat types
constitutes a long-term habitat modification and is therefore addressed under O&M effects on benthic
habitat in the following section.

O&M facility construction includes dredging an existing 0.034-acre berthing area from the existing depth
of -5 feet mean lower low water (MLLW) to -12 feet MLLW to provide the draft needed for the 95-foot
crew transfer vessel. This activity would change the depth profile of the site and kill or displace benthic
organisms. This site is currently used as a commercial berthing area and is periodically dredged to
maintain desired depths. Dredged materials would be dewatered in a contained area approximately 1,200
feet long x 26.2 feet wide (366 meters x 8 meters), placed landward of the plane of spring high water on
the beach immediately to the west of the Montauk Harbor entrance. The dewatered materials would then
be distributed adjacent to the dewatering area between the planes of mean high water and spring high
water to nourish the beach. This area is currently used as a beneficial use placement site for materials
from other maintenance dredging activities in Lake Montauk. Project O&M would include annual
maintenance dredging to maintain the Project depth of -12 feet MLLW. As such, all the effects of O&M
facility dredging and dredged material placement are considered in the following section under
Operations and Maintenance and Conceptual Decommissioning.

Suspended sediment impacts: Jet plow trenching used to install the inter-array cable and SFEC,
construction of the sea-to-shore transition, and O&M facility dredging would disturb the seabed and
release plumes of suspended sediment into the water column. These sediments would be dispersed by the
current and would settle back to the seabed within minutes to hours of the disturbance. The majority of
water column effects would be limited to short-term total suspended solid (TSS) pulses below 100
milligrams per liter (mg/L). The highest TSS concentrations of 1,347 mg/L predicted to result from
construction would dissipate quickly, lasting from minutes to hours (BOEM 2021a).

Suspended sediments will resettle on the seabed, blanketing the existing habitat with layers of fine
sediment of varying thickness. Fine sediment deposition from inter-array cable construction could exceed
0.4 inch (10 millimeters [mm]) on up to 464 acres and 0.1 inch (3 mm) on up to 2,268 acres. Burial
depths from SFEC construction could exceed 0.4 inch (10 mm) over 4.2 acres and 0.1 inch (3 mm) on
2,268 acres. Burial effects would cease within hours of initial bed disturbance. Inter-array cable
installation impacts would occur intermittently over a 4-month construction window between May and
December, while the SFEC would occur continuously over a period of approximately 2 months. The
actual area of effect at a given moment during construction would be limited to the jet plow disturbance
footprint and the sediment deposition zone downcurrent of the disturbance. The magnitude and duration
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of sediment effects must be considered in the context of the environmental baseline. As stated in Section
3.4.2.1.1, the sand and mud substrates on the mid-Atlantic OCS are continually reshaped by bottom
currents. This means that these habitats and organisms associated with benthic habitat are regularly
exposed to and therefore must be able to recover from burial by mobile sediments. In this context, the
temporary to short-term effects of sediment deposition on benthic habitats would be negligible to minor.

Dredging associated with O&M facility construction and O&M would also generate suspended sediments
that would resettle to the seabed. Suspended sediment concentrations would likely be similar to levels
estimated by the USACE (2020) for maintenance dredging of the adjacent federal navigation channel, on
the order of 282 mg/L within 6 feet of the bottom and dissipating to background within approximately
1,150 feet. Given the uncertainty about the potential type of dredging equipment used, potential TSS
plumes from O&M facility construction are estimated to extend between 985 to 3,950 feet. While
sediment deposition depths have not been estimated for O&M facility dredging, a comparison anticipating
TSS concentrations from sea-to-shore transition construction suggests that burial depths of up to 0.4 inch
(20 mm) could occur in close proximity to the dredging footprint. This could lead to negligible to minor
effects on benthic habitats, as described above.

Essential Fish Habitat

BOEM (2021a) has developed a detailed assessment of the potential effects on EFH resulting from
construction of the Proposed Action. EFH species include several species of demersal and pelagic finfish,
benthic invertebrates (specifically Atlantic sea scallop, Atlantic surfclam, and ocean quahog), and pelagic
invertebrates (specifically longfin and shortfin squid). Construction effects on EFH for these different
species groups include the following:

e Benthic habitat disturbance

e Underwater noise and vibration impacts that exceed known thresholds for observable biological
effects on EFH species and their prey organisms from the following noise sources:

o Impact and vibratory pile driving
o HRG surveys

o Construction vessel noise

o Dredging noise

e Temporary to short-term water quality effects from suspended sediments and sediment deposition
on EFH species, prey organisms, and habitats

Several Project construction activities, including boulder relocation, placement of monopile foundations,
scour protection, and concrete mattress cable protection, would also impact EFH species and their
habitats. Because these elements are essential to the operation of the Project and they constitute a long-
term habitat modification, their effects on EFH are addressed in the following section under Operations
and Maintenance and Conceptual Decommissioning.

A detailed discussion of construction effects on each EFH species and their designated habitats is
presented in the EFH assessment (BOEM 2021a). In general, effects on EFH resulting from the
construction-related impact mechanisms listed above would be the same or similar in magnitude and
extent to the effects on benthic habitat, invertebrates, and finfish and their habitats, as described in the
preceding and following sections. These effects are temporary to short term in duration and range from
negligible to minor in potential significance. Please see these respective sections for specific examples of
potential effects on EFH species and habitats.

3-21



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

As discussed in Section 3.4.2.1.2, designated HAPC for summer flounder (SAV) could occur within the
SFWF and SFEC. As stated in Appendix G, Table G-1, the applicant would avoid impacts to complex
benthic habitats, including SAV, to the greatest extent practicable. This EPM should effectively avoid and
minimize impacts to the extent that any effects on the summer flounder HAPC would be negligible.

Invertebrates

Construction of the Proposed Action would result in adverse effects on invertebrates from exposure to
underwater noise; direct injury and mortality from crushing, burial, and entrainment; and exposure to
elevated suspended sediments. These effects are described below.

Noise and vibration: Construction-related sources of noise and vibration that could affect invertebrates are
impact and vibratory pile driving and HRG surveys. In general, mollusks and crustaceans are less
sensitive to noise-related injury than many fish because they lack internal air spaces and are therefore less
vulnerable to sound pressure injuries on internal organs than vertebrates (Popper et al. 2001). Most
invertebrates are insensitive to hearing injury as they lack the specialized organ systems evolved by
vertebrates to sense sound pressure (Popper et al. 2001). Current research suggests that some invertebrate
species groups, such as cephalopods (e.g., octopus, squid), crustaceans (e.g., crabs, shrimp), and some
bivalves (e.g., Atlantic scallop, Atlantic surf clam, ocean quahog) are capable of sensing sound through
particle motion (Andre et al. 2011; Carroll et al. 2016; Edmonds et al. 2016; Hawkins and Popper 2014).
Particle motion effects dissipate rapidly and are highly localized around the noise source, with detectable
effects on invertebrates typically limited to within 3 to 6 feet of the source (Edmonds et al. 2016; Payne et
al. 2007). Non-impulsive noise sources like vessel engines are less likely to produce behavioral effects in
invertebrates.

While these conclusions reflect current knowledge, considerable uncertainty remains about sound
sensitivity in some invertebrates. For example, squid exposed to 2 hours of continuous noise pulses
ranging from 157 to 175 peak dB displayed damage to specialized sensory cells used for balance and
orientation (Andre et al. 2011). More recently, Jones et al. (2020, 2021) determined that longfin squid, an
EFH species, can likely sense and exhibit behavioral responses to vibration from impact pile driving
transmitted through sediments potentially at a greater distance from the source, perhaps several hundred
feet. They theorized that intense particle motion exposure could have indirect effects (e.g., impaired
ability to detect predators or prey) on squid. These findings suggest that squid could experience injury or
behavioral effects from intense underwater noise exposure, but evidence for this type of effect is limited
and additional research is needed.

Squid within approximately 6.5 feet (2 meters) of HRG survey equipment may exhibit behavioral
responses to particle motion effects, which equates to a total exposure area of 4,151 acres for pre-
construction surveys of the SFWF and SFEC corridors. Assuming that bivalves, crustaceans, and other
benthic invertebrates may be able to detect and respond to particle motion effects from impact pile driving
within 16.4 feet (5 meters) of the source, this would equate to a total behavioral effect area for
invertebrates, including prey organisms for EFH species, of less than 1 total acre for all 16 monopiles.
Bivalve EFH species and other benthic invertebrate prey organisms are unlikely to be close enough to
HRG survey equipment to detect particle motion effects from this noise source. These effects would be
limited to temporary behavioral responses, most likely lasting for the duration of the noise impact and
short periods (less than 30 minutes) following exposure. This would constitute a negligible effect on
invertebrates.

Underwater noise may also affect invertebrate eggs and larvae. Popper et al. (2014) summarized available
research on the sensitivity of finfish to underwater noise effects. They recommended thresholds for lethal
injury and TTS effects by fish hearing group, including for fish eggs and larvae, which are summarized in
Table 3.4.2-4. The applicability of the fish egg and larvae threshold to invertebrate eggs and larvae is
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unclear, but it is used here to estimate the range of potential effects. Noise impacts could be greater if they
occur in important spawning habitat, occur during peak spawning periods, and/or result in reduced
reproductive success in one or more spawning seasons, which could result in long-term effects to
populations if one or more year classes suffer suppressed recruitment. However, pile driving could be
restricted during peak spawning time. As shown in Table 3.4.2-5 in the following section (noise effects on
finfish), impact pile driving is the only noise source with the potential to affect invertebrate eggs and
larvae. Up to 163 acres surrounding each monopile foundation and 2,830 acres in total could be exposed
to lethal noise effects on invertebrate eggs and larvae. Should impact pile driving be used for O&M
facility construction, potentially lethal noise effects could occur over approximately 0.03 acre in total.
These effects would be temporary in duration, occurring only during the activity. While mortality-level
effects on invertebrate eggs and larvae could occur, these impacts are likely to be minor overall because
1) the area of effect is small relative to the available habitat, and 2) the loss of individuals would likely be
insignificant relative to natural mortality rates for planktonic eggs and larvae, which can range from 1%
to 10% per day or higher (White et al. 2014).

Table 3.4.2-4. Noise Exposure Thresholds for Finfish Lethal Injury, TTS, and Behavioral Effects

Fish Hearing Group Threshold*
Lethal Injury, Lethal Injury, Recoverable Injury, TTS*$ Behavioral*
Peak*t Cumulative*$ Cumulative*$
Fish with swim bladder, involved 207 207 203 186 150
in hearing
Fish with swim bladder, not 207 210 203 186 150
involved in hearing
Fish without swim bladder 213 219 216 186 150
Eggs and larvae 210 207 None defined None defined N/A

* Thresholds from Popper et al. (2014).

T Values in dB re 1 pPa.

* Threshold from Fisheries Hydroacoustic Working Group (2008).
$Values in dB re 1 uPaZs.

Crushing, Burial, and Entrainment: Invertebrates within the construction footprint would be exposed to
crushing and burial effects from seabed preparation, placement of monopiles, scour protection and
concrete mattresses, cable installation, sea-to-shore transition construction, and vessel anchoring. The
acres of construction-related bed disturbance are summarized by benthic habitat type in Table 3.4.2-3 in
the Benthic Habitat section.

Invertebrates within these disturbance footprints could be exposed to crushing and burial effects. The
extent and severity of exposure will vary by species and life stage—specific sensitivity and habitat
association. For example, mobile pelagic invertebrates like longfin squid would likely be able to avoid
being crushed during seabed preparation and materials placement or be overrun by the jet plow. In
contrast, immobile eggs on the seabed, such as longfin squid eggs, would be vulnerable to these effects.
Immobile or slow-moving benthic invertebrates (e.g., worms, anemones, surfclams, ocean quahogs) and
immobile life benthic stages (e.g., longfin squid eggs) within the construction footprint would likely be
killed by bed disturbance and could also be injured or Killed by sediment deposition. Sessile invertebrates,
like sponges and hydroids, attached to boulders and cobbles would be damaged or killed when boulders
are relocated during seabed preparation and when scour and cable protection are placed in complex and
potentially complex benthic habitats. Mobile benthic invertebrates, like adult lobsters and horseshoe
crabs, would likely be able to avoid the jet plow but could be injured or killed by scour and cable
protection placement.
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The jet plow injects water into the sediments to liquify the seabed for cable installation. While the water
intake, located near the water surface, is screened to avoid entraining (suctioning) small fish, it would
unavoidably entrain and kill zooplankton and planktonic fish eggs and larvae. Zooplankton comprise a
diverse group of invertebrate organisms, including larval life stages of crustaceans (crabs and lobsters),
echinoderms (urchins and sand dollars), bivalves (clams and mussels), and other species; and
invertebrates that spend their entire lives as zooplankton, such as calanoid copepods. Zooplankton are a
central component of the food web and provide an important prey resource for many fish, filter feeding
invertebrates, and even large marine mammals like humpback and North Atlantic right whale (NARW)
(Eubalaena glacialis). Inspire Environmental (2019c¢) estimated potential plankton mortality based on jet
plow intake volume and movement speed and documented plankton density. They calculated that over a
billion fish eggs and 8.5 billion invertebrate zooplankton could be killed by entrainment impacts.

While construction impacts could injure or kill invertebrates on over 2,800 acres of benthic habitat (see
Table 3.4.2-3) and kill billions of phytoplankton, these impacts must be placed into context to evaluate
their significance. Invertebrates associated with soft-bottom habitat are likely to recover from disturbance
within 18 to 24 months (de Marignac et al. 2008; Dernie et al. 2003; Desprez 2000; HDR 2020). In
contrast, some invertebrates associated with complex benthic habitat, like sponges and hydroids, may take
a decade or longer to fully recover (Auster and Langton 1999; Collie et al. 2005; Lukens and Selberg
2004; Tamsett et al. 2010). Accordingly, bed disturbance impacts could range from temporary and
negligible for mobile invertebrates like adult squid and crabs; short term and minor for immobile or slow-
moving invertebrates like clams, scallops, and worms in soft-bottom habitat; to long term for certain
invertebrates associated with complex benthic habitat. The latter could be locally significant and, based
on the long-term nature of the impact, would constitute a moderate impact.

While the volume of water used by the jet plow would likely approach 20 million cubic meters (Inspire
Environmental 2019c), this represents a tiny fraction of the total habitat available to zooplankton. While
distribution is not uniform, it is reasonable to conclude that 8.5 billion zooplankton represent a similarly
small fraction of the total resource. Moreover, as stated in the previous section, zooplankton have high
natural mortality rates, and losses of even several billion organisms may not be significant relative to
natural mortality rates. On this basis, entrainment effects on invertebrates would be temporary and likely
negligible.

The Proposed Action includes several EPMs, listed in Table G-1 in Appendix G, that would avoid and
minimize impacts on invertebrates. These include design and siting of Project features to minimize the
overall Project footprint and impacts on complex benthic habitat where practicable, establishing no-anchor
areas to avoid sensitive habitats like observed squid spawning sites. These EPMs and additional mitigation
measures would limit, but not completely avoid, crushing, burial, and entrainment impacts on invertebrates.

Suspended sediment: Seabed disturbance during cable installation, sea-to-shore transition construction,
and O&M facility dredging would result in elevated suspended sediment concentrations in the water
column and burial of benthic habitats as those sediments resettle to the bed surface. TSS concentrations
and acres of benthic habitat exposed to different burial depths are summarized above under Benthic
Habitat. As discussed, water column TSS concentrations could reach as high as 1,347 mg/L in limited
areas but would dissipate quickly (within minutes) to less than 100 mg/L. TSS concentrations of this
magnitude and duration are below levels associated with adverse effects on benthic invertebrates, eggs,
and larvae (Wilber and Clarke 2001; Yang et al. 2017) and would therefore be negligible. Fine sediment
deposition from SFWF construction could exceed 0.4 inch (10 mm) on up to 464 acres and 0.1 inch (3
mm) on up to 2,268 acres. Burial depths from SFEC construction could exceed 0.4 inch (10 mm) over 4.2
acres, and 0.1 inch (3 mm) on 2,268 acres. Invertebrates like burrowing bivalve clams and burrow-forming
amphipods are highly tolerant to burial (Gingras et al. 2008; Johnson 2018). More sedentary invertebrates
that cannot move within the sediment column as quickly, such as tube-dwelling polychaetas, could exhibit
stress or mortality if buried (Johnson 2018). Some invertebrate species and their eggs and larvae could be

3-24



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

adversely affected by burial by as little as 0.4 inch (10 mm) of fine sediment (Wilber and Clarke 2001),
but burial depths associated with stress are typically on the order of 2 inches or more (Johnson 2018).
Given sediments within the SFWF and SFEC are mobile and continually reshaped by winter storm events
(Daylander et al. 2012), the benthic invertebrate community is likely adapted to periodic burial effects. On
this basis, sediment effects on invertebrates would be temporary and minor.

Potential discharges, spills, and trash: BOEM prohibits the discharge or disposal of solid debris into
offshore waters during any activity associated with the construction and operation of offshore energy
facilities (30 CFR 250.300). The USCG similarly prohibits the dumping of trash or debris capable of
posing entanglement or ingestion risk (MARPOL, Annex V, Public Law 100220 (101 Stat. 1458)). The
Project would comply with these requirements (Jacobs 2021). Given these restrictions, the risk to benthic
invertebrates from trash and debris from the Project is negligible.

Construction vessels also pose a potential risk for Project-related accidental spills. Small spills could
occur during fuel transfers or collisions with other vessels or structures. SFW would follow strict oil spill
prevention and response procedures during all Project phases, effectively avoiding the risk of significant
spills. Given the low potential for spills and minimal risk of exposure to small temporary spills, the risk
from construction-related petroleum spills is negligible.

Light: Light is an important cue in guiding the settlement of invertebrate larvae (Davies et al. 2015).
Acrtificial light can change the behavior of aquatic invertebrates, although the direction of response can be
species and life stage specific. Currently there are no artificial lighting sources present in the SFWF or
SFEC, except for periodic vessel transit. The O&M facility would be sited in a developed commercial
moorage with existing artificial lighting. Lights would be required on offshore platforms and structures,
vessels, and construction equipment during construction of the SFWF. Consistent with BOEM guidance
(Orr et al. 2013), construction vessels would implement lighting design and operational measures to
eliminate or reduce lighting impacts on the aquatic environment. Although individual invertebrates may
detect light effects from construction vessels and may exhibit behavioral responses (e.g., squid being
attracted to the lights), these impacts are not expected to measurably affect invertebrates at population
levels because of the limited area of impact at any given time and the limited duration of construction
activities. Any resulting impacts on invertebrates would therefore be temporary and minor.

Finfish

Construction of the SFWF, SFEC, and Montauk O&M facility could result in potential impacts from 1)
underwater noise; 2) crushing, burial, and entrainment; 3) suspended sediment exposure; 5) potential
discharges, spills, and trash; and 6) artificial lighting effects.

Noise: Construction-related sources of noise and vibration that could affect finfish are impact and
vibratory pile driving, HRG surveys, and vessel and dredging noise. Popper et al. (2014) compiled
available research on underwater noise effects on fish and other aquatic life and established noise
exposure thresholds for mortality, injury, and temporary threshold shift (TTS) in different species and life
stages of fish based on sensitivity to sound. The Fisheries Hydroacoustic Working Group (2008)
recommended a generalized threshold for behavioral effects on fish from noise exposure. These
thresholds represent the current state of the science regarding potential noise effects on fish and are
presented in Table 3.4.2-4 in the previous section (Invertebrates).’

® The noise thresholds in Table 3.4.2-5 represent the best available science regarding finfish sensitivity to injury-level noise
effects. NMFS applies different threshold criteria developed by the Fisheries Hydroacoustic Working Group (2008) to evaluate
underwater noise effects on ESA-listed species. The BOEM (2021b) BA for the Proposed Action alternative uses these more
conservative thresholds to evaluate potential underwater noise effects on Atlantic sturgeon, manta rays, and their prey and forage
species.
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Table 3.4.2-4 organizes fish into groups based on the presence of a swim bladder and whether it is
involved in hearing. Noise impacts on fish and invertebrates vary depending on the ability of the fish to
detect sound pressure. Popper et al. (2014) reviewed the available research and developed a set of
recommended injury thresholds for different groups of fishes and invertebrates depending on their
specific biological sensitivity to sound. Fish with a swim bladder or other gas chamber involved in
hearing (e.g., Atlantic herring and fish in the cod family) are considered hearing specialists and are the
most sensitive to underwater noise impacts. Fish that have a swim bladder that is not directly involved in
hearing, or hearing generalists, are intermediate in sensitivity to noise impacts. Fish species that lack
swim bladders and similar gas-filled organs (e.g., sharks, rays, flatfish) are the least susceptible to
underwater noise impacts. Eggs and larvae lack gas-filled organisms and are less susceptible to injury but
are unable to avoid noise impacts because they are less mobile than adults.

The Proposed Action includes the installation of 16 monopile foundations using an impact hammer. The
installation scenario considered in the analysis assumes 15 “standard” installations requiring
approximately 4,500 pile strikes over 2 hours to achieve desired depth and one “difficult” installation
requiring 8,000 pile strikes and up to 4 hours due to underlying substrate conditions. Denes et al. (2021)
modeled construction noise likely to result from impact pile driving, vibratory pile driving, and
construction vessel noise and how far noise exceeding the Popper et al. (2014) and Fisheries
Hydroacoustic Working Group by noise source, hearing group, and effect level (Table 3.4.2-5).

Table 3.4.2-5. Maximum Potential Area Exposed to Construction Noise Exceeding Behavioral, TTS,
and Lethal Injury Thresholds for Invertebrates and Finfish by Source

Exposure EFH Species Construction Noise Exposure Area by Source and Effect Category -
Category Category total cumulative acres (instantaneous acres) *
Monopile HRG Construction Cofferdam  O&M Pile O&M
Installation Surveys Vessels Installation Driving Dredging
Behavioral  All finfish 204,037 1,627,335 24,891 (14.2) 420 621 2,315
Effects (120,928) 477)
Squid 775 (195) 4,151 Insignificant 15 40 Insignificant
(< 0.002)
Bivalves 1(<0.02) Insignificant Insignificant 0.37 0.37 Insignificant
TTS All finfish 118,894 Within 16 feet  Insignificant 445 15.8 956
(58,744) of source
Lethal Injury  Fish with swim bladder 7,455 (163) Insignificant Insignificant  Insignificant 0.03 Insignificant
involved in hearing
Fish with swim bladder 2,839 (163) Insignificant Insignificant  Insignificant 0.02 Insignificant
not involved in hearing
Fish with no swim 183 (12) Insignificant Insignificant  Insignificant  Insignificant  Insignificant
bladder
Eggs and larvae 2,830 (163) Insignificant Insignificant  Insignificant 0.03 Insignificant

* Cumulative acres represent the total area exposed to noise effects for each noise source, instantaneous acres represent the exposure area at any
given moment. For example, the instantaneous behavioral effect exposure area for HRG survey noise is 477 acres. The cumulative exposure area of
1,627,335 acres extends that instantaneous impact over 621 linear miles of HRG survey effort.

As shown, impact pile driving used to install the SFWF monopile foundations is the most intense source
of noise resulting from the Project and would produce the most significant and extensive noise effects on
fish. Pile driving would produce noise above the 150 dBpeak behavioral effects threshold on over 200,000
cumulative acres. While HRG survey noise would exceed the behavioral effects threshold over a larger
cumulative area (1,627,335 acres), the continuously moving HRG vessels would distribute those impacts
over 621 linear miles of survey effort. The instantaneous behavioral effects exposure area around the
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HRG equipment would be smaller, approximately 477 acres. Monopile installation is the only activity
likely to produce injury-level noise effects on fish over large areas, ranging from 183 to 7,455 cumulative
acres for the least and most sensitive species groups, respectively. O&M facility construction could also
produce injury-level effects but over a much smaller area (less than 0.1 acre).

Noise impacts on fish are likely to vary by species depending on general sensitivity to sound and how
noise impacts overlap with sensitive life stages. Noise impacts could be greater if they occur in important
spawning habitat, occur during peak spawning periods, and/or result in reduced reproductive success in
one or more spawning seasons, which could result in long-term effects to populations if one or more year
classes suffer suppressed recruitment. For example, Atlantic cod, hake, and black sea bass belong to the
hearing specialist group and rely on sound for communication and other important behaviors. Alteration
of the ambient noise environment could interfere with this ability, leading to potentially significant
effects. Stanley et al. (2020) determined that noise from activities like impact pile driving could interfere
with black sea bass communication during spawning but concluded that they would likely return to
normal spawning behavior once the impact ceased.

In contrast, Atlantic cod rely on communication to spawn effectively, using low-frequency grunts to locate
potential mates and signal fertility (Rowe and Hutchings 2006). Cod also select specific spawning locations
and are known to spawn on Cox Ledge, in the vicinity of the SFWF (Inspire Environmental 2019d).
Alteration of the ambient noise environment could interfere with communication and alter behavior in ways
that could disrupt localized cod spawning aggregations (Dean et al. 2012; Rowe and Hutchings 2006),
raising concerns about noise impacts from the Proposed Action. Monopile installation is the most extensive
noise impact and the most likely to cause this potential effect. Impact pile driving would only occur from
May through December. BOEM has documented the presence of spawning Atlantic cod within and in
proximity to the SFWF in mid-December (Inspire Environmental 2019), indicating that pile driving could
occur when maturing and mature spawning cod are present in the vicinity.

While HRG survey and construction vessel noise could occur during winter and early spring, the
instantaneous noise exposure areas from these moving noise sources are small. This suggests that that any
impacts on cod spawning would be limited in extent and short term in duration. Other hearing specialist
species may be exposed to construction noise, but the consequences of exposure will vary depending on
multiple factors. For example, monkfish spawn between May and December but do so over broad areas
and likely multiple times per year (Johnson et al. 2008). Red hake spawn during summer, and the SFWF
and SFEC is located within a broader area identified as a hotspot for spawning and larval dispersal
(Northeast Fisheries Science Center [NEFSC] 2020). However, unlike cod, this species spawns in the
water column and does not associate with specific benthic habitats and therefore has less potential for
direct noise exposure.

Hearing generalist species have a swim bladder that is not directly involved in hearing. Species in this
group may also use sound to communicate (Ladich and Schultz-Mirbach 2016; Popper et al. 2014).
Examples of hearing generalists that occur in the SFWF and SFEC include ocean pout, butterfish, scup,
and tunas. While the presence of a swim bladder makes these species susceptible to sound-related injury,
they are less vulnerable than the hearing specialists. Impact pile driving is the only source of construction
noise likely to cause injury in this group, with an effect area limited to approximately 2,840 cumulative
acres (see Table 3.4.2-5). Fish that lack a swim bladder are the least vulnerable to noise impacts. While
they have hearing organs and are susceptible to hearing injury, the lack of a swim bladder makes them
less vulnerable to internal injuries leading to death (Popper et al. 2014). Examples of species in this
hearing group that occur in the SFWF and SFEC include flatfishes (e.g., summer, winter, and yellowtail
flounder), skates (e.g., little, barndoor, and winter skate), and sharks (e.g., sand tiger, tiger, and sandbar
shark). Monopile installation is the only activity likely to cause injury-level noise effects on this species
group within a cumulative exposure area of approximately 183 acres (see Table 3.4.2-5).
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Fish eggs and larvae are potentially susceptible to injury and mortality from intense underwater noise.
While available evidence is limited, Popper et al. (2014) defined injury criteria for eggs and larvae that
are used in this final EIS to evaluate potential effects on both fish and invertebrates (see Table 3.4.2-4).
Impact pile driving is the only construction noise source likely to produce injury-level effects on eggs and
larvae. These impacts could occur over approximately 2,830 cumulative acres from monopile installation,
and 0.03 acre from O&M facility construction. However, the extent and consequences of exposure are
likely to vary. The instantaneous injury exposure area is relatively small (164 acres). Stationary eggs and
larvae within this area would likely experience higher than natural levels of mortality. In contrast, eggs
and larvae that drift with the current would not remain in the exposure area for extended periods and the
additional impacts would not likely be significant relative to natural mortality rates on the order of 1% to
10% per day (White et al. 2014).

In summary, Project construction is likely to result in temporary to short-term noise impacts sufficient to
cause a range of effects on finfish. These effects range from behavioral responses and temporary hearing
threshold shifts to direct injury and mortality. The significance of these effects are likely to vary by species,
depending on the number of individuals exposed and the degree to which noise impacts might interfere with
important biological functions like spawning. As stated, timing restrictions would minimize adverse impacts
on Atlantic cod spawning and likely avoid broader population-level effects. On balance, construction noise
impacts on finfish would likely range from minor to moderate.

Crushing, burial, and entrainment: Finfish within the construction footprint would be exposed to crushing
and burial effects from seabed preparation, placement of monopiles, scour protection and concrete
mattresses, cable installation, sea-to-shore transition construction, and vessel anchoring. The acres of
construction-related bed disturbance are summarized by benthic habitat type in Table 3.4.2-3 in the
Benthic Habitat section.

Finfish within these disturbance footprints would be directly exposed to disturbance. Juvenile and adult
fish are mobile and would likely avoid being harmed or Killed by construction equipment and materials
placement. In contrast, certain fish species, such as cod, ocean pout, pollock, and winter flounder, have
benthic eggs and/or larvae that would be vulnerable to these effects. The extent of exposure would vary
by species and habitat association. For example, cod and ocean pout eggs are typically found in complex
benthic habitat, meaning that they are more likely to be exposed to boulder relocation and placement of
scour and cable protection. Winter flounder lay their eggs in soft-bottom benthic habitat, which translates
to greater exposure to jet plow, O&M facility dredging, and sea-to-shore transition construction.

The jet plow would entrain and Kill pelagic fish eggs and larvae that are near the intake during operation.
Inspire Environmental (2019c) estimated that over a billion fish eggs could be exposed to entrainment
impacts, with exposure varying by species. For example, entrainment would kill an estimated 23,000
Atlantic cod larvae, a negligible number of haddock and pollock larvae, and up to 2.8 million Atlantic
mackerel larvae. Effects on species like cod and mackerel must be placed into context to evaluate their
significance. The total volume of water entrained by the plow (approximately 20 million cubic meters)
represents a miniscule fraction of the billions of cubic meters of near-surface habitat on the mid-Atlantic
OCS. A typical female cod lays over 1 million eggs (Alonso-Fernandez et al. 2009), meaning that a
spawning aggregation could produce hundreds of millions of eggs and larvae. The natural mortality rate
for cod eggs and larvae is 10% to 20% and 6% each day (Mountain et al. 2008). The loss of 23,000 larvae
would be negligible relative to natural conditions. Mackerel are abundant, and each female can produce
between 300,000 and 2 million planktonic eggs (Morse 1980). The loss of 2.8 million eggs and larvae
would be insignificant relative to the billions spawned in the region each year. On balance, entrainment of
eggs and larvae would constitute a temporary and minor effect on finfish.
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Suspended Sediment: The Project would result in temporary, elevated levels of suspended sediment near
major bed-disturbing activities like cable installation. Anticipated water column sediment concentrations
and burial depths resulting from this impact mechanism are described in the previous section
(Invertebrates). TSS concentrations of the magnitude and duration anticipated are below levels associated
with measurable adverse effects on finfish (Wilber and Clarke 2001; Yang et al. 2017) and would
therefore be negligible. Juvenile and adult finfish associated with benthic habitats are unlikely to be
significantly affected by sediment deposition at the burial depths anticipated, but benthic eggs and larvae
of some species could be harmed (Kjelland et al. 2015; Michel et al. 2013; Wilber and Clarke 2001).
While sensitivity varies widely, the eggs and larvae of some species can be killed by as little as 0.4 inch
(10 mm) of sediment deposition. The eggs of certain species, like winter flounder, are particularly
sensitive and can be killed by burial depths less than 0.1 inch (3 mm) (Michel et al. 2013). Given the
temporary nature of the impact and limited extent of significant burial effects relative to the amount of
habitat available, burial effects on benthic eggs and larvae would be minor.

Potential discharges, spills, and trash: Potential impacts from potential discharges, spills, and trash are the
same as those discussed above in the Invertebrates section. In summary, BOEM and the USCG prohibit
the discharge of trash and debris, and the Project EPMs (see Table G-1 in Appendix G) include specific
measures for avoiding and minimizing accidental spills and discharges of hazardous substances.
Therefore, there would be negligible Project-related adverse effects on fish from potential discharges,
spills, and trash.

Light: Artificial lighting during construction at the SFWF and O&M facility would be associated with
navigational and deck lighting on vessels from dusk to dawn. Lighting would be hooded and directed
downward to avoid unnecessary illumination of the surrounding environment to the extent practicable.
Reaction of finfish to this artificial light is highly species-dependent and could include attraction and/or
avoidance of the area. Artificial lighting could disrupt the migration patterns of fish, increase risk of
predation and disrupt predator prey interactions, and alter species richness and community composition in
the affected area (Nightingale et al. 2006; Orr et al. 2013). However, these types of effects are most
associated with bright permanent lights on nearshore and overwater structures. As stated in the previous
section (Invertebrates), construction vessels would comply with BOEM guidance to eliminate or reduce
measurable lighting effects on the aquatic environment. Construction lighting effects on finfish would be
minimal, temporary, and therefore negligible.

Operations and Maintenance and Conceptual Decommissioning
Benthic Habitat

Project O&M would have continuing effects on benthic habitat conditions throughout the life of the
Project. Most notably, the long-term presence of the structures would alter the character of the benthic
habitat environment, converting existing soft-bottom benthic habitat into hard surfaces in the form of steel
piles, rock scour protection, and concrete mattresses. These structures would become colonized by
benthic organisms over time, leading to additional effects on benthic habitat conditions. Power
transmission would generate EMF and substrate heating effects in proximity to the cables. These impact
mechanisms and effects on benthic habitat are discussed further below.

Certain Project maintenance activities may also impact benthic habitat. For example, placement of
additional scour protection may be required if erosion is observed around the monopile foundations. The
inter-array cable and SFEC are not expected to require maintenance, but activities like reburial or
placement of additional cable protection may be required if segments of cable become exposed by seabed
movement. These maintenance activities would have similar adverse effects on benthic habitat to those
described above for construction, but they would be periodic, limited in scale, and dispersed over a wide
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area. The berthing area at the Montauk O&M facility would be dredged annually to maintain desired
depths, and dredged material would be used for beach nourishment. The annual dredging impacts are
expected to be virtually the same as those described for Project construction, although the duration of
dredging and volume of material removed each year would be smaller. This affected site is currently used
for commercial fishing vessel moorage and is regularly dredged for maintenance purposes. Once desired
depths have been achieved, future maintenance dredging of the O&M facility would not significantly
change the area and frequency of maintenance dredging activities in Lake Montauk harbor relative to
baseline conditions.

SFW monitoring measures, described in Section 2.1.1.7, would not measurably impact benthic resources
because of the small intensity and scope of the surveys associated with the monitoring measures relative to
impacts to benthic habitat from ongoing activities.

Long-term habitat conversion: Within the area directly affected through habitat conversion, the Proposed
Action would alter existing benthic habitat, converting soft-bottom substrate to hard surfaces and vice
versa. Benthic habitat impact acreage is summarized in Table 3.4.2-3. In general terms, SFWF and SFEC
construction would permanently displace some benthic habitat within the monopile footprints, would alter
the character of existing hard-bottom habitat exposed to reef effects, and would convert some soft-bottom
benthic habitat to new hard surfaces in the form of scour protection and concrete mattresses. In total, an
estimated 690 to 754 acres of benthic habitat within the area of direct effects would be exposed to long-
term habitat conversion effects from monopile and inter-array cable and SFEC installation, and the
subsequent placement of scour and cable protection within this footprint. Approximately, 0.4 acre of
benthic habitat would be displaced by monopile foundations. Seabed preparation for monopile installation
would modify approximately 14.8 acres of benthic habitat, and the subsequent placement of rock scour
protection around the monopiles would permanently modify 14.0 acres within this footprint.
Approximately 318 to 382 acres of benthic habitat would be modified by seabed preparation (boulder
relocation) for inter-array cable construction, and 17.7 acres within this footprint would subsequently be
modified by placement of cable protection. Seabed preparation for SFEC construction and pre-
construction installation trials would modify approximately 357 acres of benthic habitat, and 8.2 to 8.9
acres of benthic habitat within this footprint would be modified by the subsequent placement of SFEC
cable protection. The values presented as ranges represent the best current estimate of impacts and that
estimate plus a 20% contingency based on the currently known Project configuration.

The distribution of habitat conversion impacts by benthic habitat type cannot be predicted with certainty,
as pre-construction micrositing will affect where Project features are ultimately located. However, the
habitat conversion impacts described above would occur within areas having the habitat composition
shown in Table 3.4.2-3. In general, long-term impacts from boulder relocation are expected to occur in
areas where boulders are most prevalent. However, boulder relocation may move boulders into soft-
bottom (non-complex) habitat, changing its character. Cable protection would most likely be required in
areas where hard substrates, such as boulder fields, prevent cable burial. This means that cable protection
impacts are more likely to occur in complex benthic habitat, and those acres of impacts would overlap
habitats previously impacted by boulder relocation. The values presented in this EIS likely overestimate
the total acres of impacts that would occur, as micrositing of the foundations and cable routes would
emphasize relocating Project features into soft-bottom benthic habitat where practicable. This would
reduce the extent of long-term impacts. For example, adjusting cable routes to avoid complex benthic
habitat may mean that less cable protection is ultimately required. Therefore, fewer acres of long-term
habitat impacts would occur.

The introduction of 16 monopile foundations would alter pelagic habitats by introducing vertical hard
surfaces into the water column. Over time the monopiles, the surrounding scour protection, and cable
protection mattresses would become colonized by sessile invertebrates, such as mussels, tunicates,
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anemones, and sponges, creating complex habitat. Complex benthic habitat damaged during construction
would also recover over time as benthic communities recover. Hutchison et al. (2020a) observed that turbine
foundations at the BIWF developed dense colonies of mussels, extending from the surface to the scour
protection on the seabed, within 3 years of construction. Other epifaunal species, such as hydroids, algae,
and corals, had also started colonizing the structures. Shell hash and detritus falling from the foundations
enriched the surrounding sediments, increasing biological productivity. Similar artificial reef effects have
been observed at other offshore wind facilities (Causon and Gill 2018; Degraer et al. 2020; Langhamer 2012;
Taormina et al. 2018). While benthic organisms colonized the BIWF relatively quickly, it could take a
decade or more before damaged and newly introduced hard surfaces achieve full habitat function (Auster
and Langton 1999; Collie et al. 2005; Lukens and Selberg; 2004; Tamsett et al. 2010). Offshore wind
structures could in theory provide a foothold for harmful non-native species invasions. Non-native species
have been observed at the BIWF and other wind farms (Hutchison et al. 2020a; Degraer et al. 2020), but
negative impacts on native biological communities have yet to be demonstrated (Degraer et al. 2020).

The Proposed Action would permanently alter benthic habitats within the geographic analysis area,
generating an array of effects on benthic habitat function. Soft-bottom habitats would be permanently
displaced, while effects on complex and potentially complex benthic habitats would range from short
term to long term or permanent. For example, some benthic species could take a decade or more to
recover from damage and/or colonize new surfaces like concrete mattresses. Concrete mattresses used at
the BIWF did not exhibit growth on the surface after 3 years but were observed to provide refuge space
(HDR 2020). This would constitute a long-term reduction in benthic habitat function. In contrast,
biologically productive reef effects like those observed at the BIWF would likely develop within 3to 4
years after construction, continuing to mature over the life of the Project. These effects could be minor to
moderate adverse and moderate beneficial, depending on how benthic habitat change influences the
broader biological community.

EMF and heat effects: The inter-array cable and SFEC would generate EMF and substrate heating effects,
altering the environment for organisms associated with those habitats. The cables would be contained in
grounded metallic shielding to minimize electrical field effects and buried to target depths of 4 to 6 feet in
soft-bottom benthic habitat (1.2 to 1.8 meters). Cable segments that cross unavoidable hard substrates will
not be buried and will be laid on the bed surface covered with a concrete mattress for protection. EMF
effects in these areas would be greater than for buried cable segments. EMF levels diminish rapidly with
distance and would become indistinguishable from baseline conditions within about 26 feet (8 meters) of
both buried and exposed cable segments (Exponent Engineering 2018). Hughes et al. (2015) and Emeana
et al. (2016) evaluated the thermal effects of buried and exposed electrical transmission cables on the
surrounding environment. They determined that heat from exposed cable segments would dissipate
rapidly without measurably heating the underlying sediments. In contrast, the typical HVAC cable buried
in sand and mixed sand and mud (i.e., soft-bottom benthic habitat) can heat sediments within 1.3 to 2 feet
(0.4 to 0.6 meter) of the cable surface by +10 to 20 degrees Celsius (°C). EMF and substrate heating
effects are summarized in Table 3.4.2-6.
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Table 3.4.2-6. Behavioral, TTS, and Lethal Injury Thresholds for Invertebrates and Finfish by
Source

Component Installation Total Cable Magnetic Field Electrical Field Substrate
Length Heating
(linear At 1 m above At 1 m above
miles) Seabed Seabed Seabed Seabed
Inter-array cable Buried to target 15.6 21 mG 9ImG 1.4 mV/m 0.9 mV/im +10 to +20°C within
depth 0.4 to 0.6 m of cable
On bed surface 5.8 65.1 Mg 27.9 mG 4.3 mV/im 2.8 mV/im Negligible
SFEC Buried to target 58.6 30 mG 21 mG 2.1 mV/im 1.4 mV/m +10 to +20°C within
depth 0.4 to 0.6 m of cable
On bed surface 3.2 76.6 mG 53.6 mG 5.4 mV/m 3.6 mV/m Negligible

The significance of EMF and cable heating on benthic habitat are best characterized in terms of how they
might affect benthic invertebrates. These effects are evaluated in the following sections.

Conceptual decommissioning of the SFWF and SFEC components would follow the same relative
sequence and time frame as construction but in reverse. The SFEC and inter-array cable would be
removed from the seabed to recover valuable metals. Cable segments that cannot be removed successfully
would be cut, capped, and buried. Rock and concrete blanket scour and cable protection would be
removed and disposed of. The WTGs and OSS would be disassembled, and the foundation piles would be
cut below the seabed using a cable saw. These conceptual decommissioning activities would produce
short-term bed disturbance and suspended sediment effects similar to those described above for Project
construction. The associated adverse effects on benthic habitat would be minor.

Conceptual decommissioning would reverse the artificial reef effect, converting approximately 50.2 acres
(2.8% of the SFWF and SFEC footprints) from hard-bottom habitat back to soft-bottom habitat.
Conceptual decommissioning effects on benthic habitat would be similar to those described above for
construction, with damage to benthic organisms taking between 18 to 24 months to a decade or more to
recover in soft-bottom and complex benthic habitats, respectively. Leftover shell hash and detritus from
the reef effect would remain on the seabed after conceptual decommissioning. This would alter the
character of the underlying sediments. Although this represents a long-term change from pre-Project
conditions, localized alteration of sediment characteristics is unlikely to measurably change the ability of
benthic habitat to support the biological community structure, which is relatively uniform across the
diversity of substrate types that occur in the Lease Area (Guida et al. 2017). Therefore, the post—
conceptual decommissioning adverse effects of the Project on benthic habitat would be negligible.

Essential Fish Habitat

BOEM (2021a) has developed a detailed assessment of the potential effects on EFH resulting from the
O&M of the Proposed Action. EFH species include several species of demersal and pelagic finfish,
benthic invertebrates (specifically Atlantic sea scallop, Atlantic surfclam, and ocean quahog), and pelagic
invertebrates (specifically longfin and shortfin squid). Impact mechanisms affecting EFH for these
different species groups from Project O&M include the following:

e Long-term habitat alteration
e  Operational noise effects
o EMF and substrate heating effects

e Hydrodynamic effects
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A detailed discussion of operational effects on each EFH species and their designated habitats is beyond
the scope of this final EIS. The reader interested in this level of analysis is directed to the EFH assessment
(BOEM 2021a). The following sections describe these impact mechanisms in detail and provide examples
of their potential effects on representative invertebrate and finfish EFH species and their habitats.

Designated HAPC for summer flounder could occur within the SFWF and SFEC. HAPC for this species
includes all native species of macroalgae as well as loose aggregations of algae and SAV wherever they
are found within designated EFH (MAFMC et al. 1998). Project O&M could affect HAPC for this species
by providing new hard substrates that may become colonized by algae. Should such habitats develop, they
would become a component of HAPC by definition. This could in theory produce a beneficial effect on
summer flounder HAPC lasting for the life of the Project. These habitat-forming surfaces would be
removed during conceptual decommissioning, negatively affecting HAPC. These opposing effects would
be long term in duration and moderate in significance.

Invertebrates

Long-term habitat alteration: The new hard structures created by SFWF monopiles, scour protection
around the monopile foundations, and cable protection would displace existing habitat for invertebrates
that use soft-bottom benthic habitat and create new habitats for invertebrates that colonize hard surfaces.
As stated previously, approximately 0.12 acre of soft-bottom benthic habitat would be displaced by
monopile foundations, 5.4 acres would be displaced by scour protection around the foundations, and 231.5
acres would be displaced concrete mattresses protecting exposed segments of the inter-array cable and
SFEC. Those habitats would no longer be available to invertebrate infauna like tube worms and copepods
and bivalves, including three EFH species (Atlantic surfclam, Atlantic sea scallop, and ocean quahog).
Longfin squid, another invertebrate EFH species, also associate with soft-bottom benthic habitat.

Habitat for invertebrates that colonize hard surfaces or associate with complex benthic habitat would
increase. Epibenthic organisms (e.g., mussels and anemones) and crustaceans that prefer hard-bottom
habitat (e.g., American lobster and crab) would gain habitat, but as stated in the previous section (Benthic
Habitat), it may take a decade or more for damaged or new habitats to fully recover habitat function.
Degraer et al. (2020) have documented the development of diverse invertebrate communities on offshore
wind structures. A diverse and biologically productive invertebrate community developed on turbine
foundations at the nearby BIWF within 3 years after construction (Hutchison et al. 2020a). The structures
were initially colonized by dense aggregations of mussels and barnacles, followed by corals, hydroids,
anemones, and predatory invertebrates like crabs, sea stars, and snails. An invasive tunicate, already
widespread and common in the region, is also present. As the reef effect matures over time, the diversity
and biological productivity of the invertebrate community is expected to increase (Causon and Gill 2018).
The resulting effects on invertebrates could be positive, negative, or neutral depending on a variety of
factors. For example, the displacement of soft-bottom benthic habitat would constitute a limited but long-
term moderate impact on invertebrates that use this habitat type. Some of these negative effects could be
offset by organic enrichment and increased biological productivity in soft-bottom habitats at the edge of
the reef effect zone (e.g., Hutchison et al. 2020a). Other invertebrate species, like those observed at the
BIWF would gain new habitat and create opportunities for invertebrate species that would otherwise not
be present in the offshore environment. Also, at the BIWF, concrete mattresses used to protect cable did
not show any growth of invertebrate communities after 3 years (HDR 2020). To summarize, long-term
habitat modification would create winners and losers, with some invertebrate species losing a small
amount of habitat while others would gain. Negative population effects are unlikely to occur, as
invertebrate species that lose habitat would still have abundant habitat available. On balance, the effects
of habitat modification on invertebrates are likely to be beneficial, long term in duration, and moderate in
significance for some species. However, the loss of some habitat from concrete mattresses would be an
adverse minor to moderate long-term impact depending on the amount of cable protection used.
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Invertebrates within the Montauk O&M facility footprint would be negatively affected by annual
maintenance dredging of the 0.034-acre berthing area. As stated above under Benthic Habitat, this active
commercial moorage is routinely dredged to maintain navigation, and the soft-bottom benthic habitats are
subject to regular disturbance. Maintenance dredging would continue under the Proposed Action after the
berthing area is dredged from the current depth of -5 feet to the desired depth of -12 feet MLLW. The
O&M of the Proposed Action would therefore maintain current levels of disturbance and would not
significantly alter baseline conditions for invertebrates. Therefore, the effects of O&M facility
maintenance on invertebrates would be minor.

Operational noise: The SFWF would employ current generation direct-drive WTG designs that produce
less underwater noise and vibration than older generation WTGs with gearboxes. Much of our current
understanding about operational noise is based on the monitoring of wind farms in Europe that use these
older generation designs. Although useful for generally characterizing potential noise effects, these data
are necessarily representative of the noise produced by current generation designs (Elliot et al. 2019;
Tougaard et al. 2020). Typical noise levels produced by older generation geared WTGs range from 110 to
130 dBrwms With 1/3-octave bands in the 12.5- to 500-Hz range, sometimes louder under extreme operating
conditions (Betke et al. 2004; Jansen and de Jong 2016; Madsen et al. 2006; Marmo et al. 2013; Nedwell
and Howell 2004; Tougaard et al. 2009, 2020).

Elliot et al. (2019) summarized findings of operational noise monitoring from the BIWF. The BIWF
employs five 6-MW direct-drive WTGs. Operational noise from the direct-drive WTGs at the BIWF were
generally lower than older, lower capacity WTGs at European wind farms. Operational noise levels
typically ranged from 110 to 125 dBrwms, occasionally reaching as high as 128 dBrms, mostly at low
frequencies ranging from 10 Hz to 8 kHz. Particle acceleration effects on the order of 10to 30 dB re 1
um/s? at a reference distance of 50 meters. These values are considered usefully representative of the
underwater noise effects likely to result from SFWF operations.

Invertebrates lack specialized hearing organs and cannot sense sound pressure in the same way as fish and
other vertebrates. Invertebrates can sense sound as particle motion, but particle motion effects dissipate
rapidly and are usually undetectable within a few feet of the source. Certain species, specifically squid,
may be more sensitive to sound than invertebrates as a group. However, the sound pressure and particle
motion effects observed at the BIWF are well below levels associated with injury and behavioral
responses in invertebrates and unlikely to cause measurable effects on these species. Moreover, the rapid
development of benthic invertebrate communities on operational wind farms worldwide indicates that
operational noise effects on invertebrates would be negligible.

EMF and substrate heating effects: The operation of the inter-array cable and SFEC would generate EMF
and substrate heating effects that could affect benthic and pelagic invertebrates. These effects are
summarized in Table 3.4.2-6.

The evidence for EMF effects on invertebrates is equivocal, varying considerably between species and
based on the type and strength of EMF effects (Albert et al. 2020; Hutchison et al. 2020c). Several studies
have observed no apparent behavioral responses in crustaceans and mollusks at EMF field strengths 10 to
100 times higher than the maximum levels likely to result from the Project. A handful of studies have
observed apparent physiological effects on clams, mussels, and worms after a few hours of exposure to
EMF levels well below those likely to result from the Project, while other studies have observed no
apparent effects on the same types of organisms from much higher exposures over longer periods. These
contradictory results are compounded by differences in study methods and the type of EMF exposure,
making it difficult to draw any conclusions about the sensitivity of benthic infauna to EMF effects
(Hutchison et al. 2020b). Given this uncertainty, the potential long-term effects on invertebrates that live
in or directly on the seabed from Project-related EMFs could range from negligible to moderate.
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While directed studies are lacking, there is little evidence that cephalopods like squid are sensitive to
EMFs, even at exposure levels 10 times stronger than those likely to result from the Proposed Action
(Love et al. 2015; Normandeau et al. 2011; Williamson 1995). This suggest that EMFs from the Project
would have negligible effects on invertebrates like longfin and shortfin squid, both EFH species.

In addition to EMF effects, buried segments of the inter-array cable would generate sufficient heat to raise
the temperature of the surrounding sediments by as much as 10 to 20°C above ambient temperatures
within 1.3 to 2 feet (0.4 to 0.6 meter) of buried cable segments (see Benthic Habitat). Temperature
changes of this magnitude could adversely affect Atlantic surfclam and ocean quahog (Acquafredda et al.
2019; Harding et al. 2008) as well as other benthic infauna species. However, the amount of suitable
habitat exposed to these effects would be limited. Cable burial at 4 to 6 feet (1.2 to 1.8 meters) would
limit substrate heating effects to depths 2 feet or more below the bed surface, below the depths inhabited
by most invertebrate species. Cable segments at the transitions between fully buried and exposed cable
segments would be buried at shallower depths, potentially exposing quahog and surfclam habitat and
infaunal prey species to adverse thermal effects. However, these habitats would also be covered by
concrete mattresses, meaning that the affected habitats would no longer be available to these species. On
this basis, substrate heating would have a negligible effect on invertebrates.

Hydrodynamic effects: The presence of the SFWF monopile foundations and associated scour protection
has the potential to affect hydrodynamic circulation at local scales. Vertical structures extending from the
water surface will affect currents as they flow by the structures, creating turbulence. These turbulent
wakes can extend from 200 to over 3,000 feet downcurrent, depending on site-specific conditions. That
turbulence can increase mixing between bottom and surface layers, potentially affecting stratification,
nutrient circulation, and larval dispersal (Carpenter et al. 2016; Floeter et al. 2017; Schultze et al. 2020).
WTGs intercept wind energy that would otherwise contribute to mixing, with measurable effects
extending 3 to 12 miles downwind from turbine arrays (van Berkel et al. 2020). While considerable
uncertainty remains, these conclusions are most likely applicable to offshore wind facilities developed in
environments with strong seasonal stratification (Miles et al. 2020; van Berkel et al. 2020).

Rhode Island Sound and the SFWF area are seasonally stratified, with warmer waters and higher salinity
leading to strong stratification in the late summer and early fall. This stratification effect contributes to the
formation of the Cold Pool, a band of cold, near-bottom water extending across much of the Middle
Atlantic Bight from spring through fall (Lentz 2017). Mixing effects around pile foundations are masked
in strongly stratified environments (Schultze et al. 2020; van Berkel et al. 2020), meaning that the same
factors that form and maintain the Cold Pool are likely to limit the extent of measurable hydrodynamic
effects. Localized mixing will still occur, however, bringing nutrients to the surface that can enhance
phytoplankton growth and primary productivity at local scales (Floeter et al. 2017). The implications of
these hydrodynamic effects for invertebrates are unclear. The limited research conducted to date has not
been able to distinguish hydrodynamic effects on the fish and invertebrate community from natural
variability (van Berkel et al. 2020). It is likely that filter-feeding invertebrate colonies that form on the
monopile foundations would benefit from hydrodynamic effects that lead to localized increases in
phytoplankton production (Slavik et al. 2019). This would in turn contribute to the reef effect described
above, supporting the increased biological productivity of the invertebrate community that forms on and
around the monopile foundations. Filter feeders would also eat the planktonic eggs and larvae of other
fish and invertebrates, including EFH species. These impacts would be localized and unlikely to
negatively affect the reproductive success of any invertebrate species.

For the purpose of this final EIS, measurable hydrodynamic effects would be expected occur within 600
to 1,300 feet downcurrent of each monopile. Given the relatively small number of monopile foundations
at 1.1-linear mile spacing, the hydrodynamic effects of one monopile are not expected to influence the

effects of another. Therefore, long-term hydrodynamic impacts would be localized to small areas within
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and downcurrent from the SFWF. The resulting effects on invertebrates would range from minor to
moderate in significance, varying by species. The SFEC and O&M facility include no features that are
likely to produce any measurable hydrodynamic impacts of significance for invertebrates.

Conceptual decommissioning: Project conceptual decommissioning would have similar effects on
invertebrates to those described for the Proposed Action, but the extent and magnitude of these effects
would differ.

The newly introduced surfaces are expected to develop a complex community of benthic invertebrates.
The removal of these surfaces would injure or Kkill invertebrates attached to the surfaces or hiding in
interstitial spaces and permanently alter benthic habitats within the conceptual decommissioning
footprint. Mobile invertebrates living in association with these habitats may or may not survive,
depending on their ability to reach other suitable habitats. As with Project construction, invertebrates
associated with soft-bottom benthic habitats may recover relatively quickly, within 18 to 24 months after
conceptual decommissioning is complete. In contrast, invertebrates associated with complex benthic
habitat within the conceptual decommissioning footprint may take a decade or more to fully recover. That
recovery could be inhibited if current trends in ocean habitat conditions resulting from climate change
continue (Degraer et al. 2020). Collectively, Project conceptual decommissioning could have short- to
long-term effects on invertebrates ranging in significance from minor to moderate.

Finfish

Long-term habitat alteration: The ongoing presence of monopiles, their foundations, and scour protection
during Project O&M within the SFWF and SFEC would create an artificial reef effect.

The attractive effect of these artificial reefs on finfish is well documented (Degraer et al. 2020; Hutchison
et al. 2020a; Kramer et al. 2015). In a meta-analysis of studies on wind farm reef effects, Methratta and
Dardick (2019) observed an increase in the abundance of epibenthic and demersal fish species, while
effects on pelagic species are less clear (Floeter et al. 2017; Methratta and Dardick 2019). Increased fish
abundance around wind farm structures can also attract predators like seals (Russel et al. 2014).

Hutchison et al. (2020a) documented a significant increase in the abundance of black sea bass, an EFH
species, around the BIWF. This species is known to associate with complex benthic habitat and artificial
reef structures and is clearly benefiting from the habitat and foraging opportunities created by the
artificial reef effect. Several other fish species have also been observed in abundance, including EFH
species like Atlantic cod, scup, bluefish, monkfish, winter flounder, and dogfish. Atlantic striped bass and
tautog, highly valued commercial and recreational fish species, have also been observed in abundance
around the structures. Similar changes in fish community structure would likely occur at the SFWF as the
reef effect matures. This indicates that while full recovery of complex benthic habitats damaged by
Project construction could take a decade or more, those impacts could be offset over a shorter period of
time by beneficial reef effects (see Benthic Habitat section).

The location of the Proposed Action on Cox Ledge, an area of complex benthic habitat used by a variety
of highly valued fish species, has raised concerns about potential negative impacts on habitat function.
The observations at the BIWF and other European wind farms (Hutchison et al. 2020a; Methratta and
Dardick 2019) indicate that commercially valuable species like black sea bass, Atlantic cod, and pollock
are likely to be attracted to the increased biological productivity these structures would create. While the
available evidence to date suggests that the effects of long-term habitat alteration from wind farm
development on finfish are generally beneficial at local and regional scales, considerable uncertainty
remains about the potential for broader effects at population scales (Degraer et al. 2020). This could result
in beneficial, neutral, or potentially negative effects. For example, increased feeding opportunities could
translate to faster growth and increased reproductive success. Greater habitat productivity could also
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increase larval and juvenile survival within and around the affected habitats. Wind farms could also create
“ecological traps” that compel fish to remain in habitats that are unfavorable for spawning and larval
survival (Degraer et al. 2020). The latter could also have negative consequences if vulnerable populations
of fish are concentrated together with their predators and/or increased fishing effort. Habitat use of
European wind farms by cod and pollock has largely been seasonal (Reubens et al. 2014), indicating that
negative effects on the migratory and spawning behavior is unlikely, at least for these species.

Beam trawling, placement of fixed gear and passive acoustic monitoring (PAM) mooring equipment, and
the use of sediment profile and plan view imaging equipment may impact epibenthic and infauna
associated with soft-bottom benthic habitat. This could in theory reduce the amount of prey available to
marine fish, including Atlantic sturgeon. However, given the limited extent and duration of bottom-
disturbing survey activities relative to the amount of habitat available on the mid-Atlantic OCS, these
activities are unlikely to have a measurable effect on the feeding behavior and biological fitness of any
individual fish. Vessel strikes or capture of individual fish in fisheries gear (from trawl and ventless trap
and pot surveys) has the potential to result in injury and mortality, reduced fecundity, and delayed or
aborted spawning migrations. However, the dispersed nature of Project monitoring vessel traffic and
limited number of surveys reduces the potential for co-occurrence with individual fish. As such, risk of
vessel strikes is assumed to be extremely low, and impacts, if any, would be insignificant (i.e., so minor
that the effect could not be measured) (BOEM 2021c). Gillnet sampling poses a risk of injury or mortality
to adult sturgeon, and a mortality event has already occurred during pre-construction gillnet sampling. A
dead adult Atlantic sturgeon was recovered during a gillnet survey of the reference area to the west of the
SFWF in May 2021. This evidence indicates that gillnet sampling is likely to result in adverse effects on
Atlantic sturgeon.

In general, the potential effects of long-term habitat alteration on fish are likely to vary by species. The
available evidence suggests that demersal fish species, including EFH species, are likely to benefit from
increased habitat structure and biological productivity, while pelagic fishes may also benefit to a lesser
extent. However, considerable uncertainty remains about the broader effects of this type of habitat
alteration at population scales (Degraer et al. 2020). The Proposed Action is relatively small in scale
compared to existing and planned wind farm developments, suggesting that broader population effects from
this one facility are unlikely. These effects could become more significant when combined with those from
other planned offshore energy developments in the future. On this basis, habitat alteration on finfish
resulting from the Proposed Action are expected to be long term in duration and moderate in significance.

Operational noise: As discussed in the previous section for invertebrates, the SFWF would be expected to
generate operational noise on the order of 110 to 125 dBrwms Within the 10-Hz to 8-kHz frequency range
and particle acceleration effects on the order of 10 to 30 dB re 1 pm/s?at a reference distance of 50
meters. These noise effects are below injury and behavioral effects thresholds for all finfish species (see
Table 3.4.2-4), indicating that potentially significant underwater noise effects from the SFWF on habitat
suitability would be restricted to a small area around each monopile. For example, applying the practical
spreading loss model (WSDOT 2020) to source noise level of 125 dBrums at 50 meters, noise levels
exceeding the behavioral effects threshold for fish would be limited to within approximately 5 feet of the
monopile surface. An individual fish belonging to the hearing specialist group would have to remain
within a few inches of the pile surface for 24 hours to experience TTS. The same source would attenuate
to an ambient noise levels of 90 to 95 dBrws within approximately 300 to 700 feet of each turbine.

Cod and other hearing specialist species are also potentially sensitive to particle motion effects. Elliot et
al. (2019) compared observed particle motion effects at 164 feet (50 meters) from an operational BIWF
turbine foundation to current research on particle motion sensitivity in fish. They concluded that particle
motion effects could occasionally exceed the lower limit of observed behavioral responses in Atlantic cod
and flatfish within these limits. However, the documented use of complex habitats created by the
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structures by cod, black sea bass, and other hearing specialist species at the BIWF and European wind
farms (Hutchison et al. 2020a; Methratta and Dardick 2019) indicates that low-level operational noise
effects are not causing avoidance responses. As stated previously (see Construction and Installation),
Atlantic cod are sensitive to changes in the ambient noise environment during spawning (Dean et al.
2012; Rowe and Hutchings 2006). The low-frequency operational noise produced by WTGs overlaps the
communication frequencies used by cod and other hearing specialist species like haddock (Stanley et al.
2017). This suggests that operational noise exceeding ambient levels could cause masking effects that
reduce the effective communication range for these species and reduce reproductive success and future
recruitment for species like cod and haddock.

The CTV used for Project maintenance would travel between the Montauk O&M facility and the SFWF
approximately two times per week over the life of the Project. Noise levels generated by the CTV are
expected to be on the order of 160 dBrws re 1 pPa/sec? at a reference distance of 1 meter, based on
observed noise levels generated by working commercial vessels of similar size and class to the CTVs
(Kipple and Gabriele 2003; Takahashi et al. 2019). 160 dBrws is below identified injury thresholds for all
fish and invertebrate hearing groups, indicating that CTV noise is unlikely to cause injury-level effects on
any fish species. This value does exceed the 158-dB threshold for TTS effects on hearing specialist fish
species, but this threshold assumes 24 hours of continuous exposure. An individual fish is unlikely to
remain close enough to the moving vessel hull long enough for any risk of injury to occur. The 160 dBgrwms
source level may exceed the 150 dBpeax behavioral effects threshold in some cases, but those effects
would be temporary in duration and limited in extent. The low-frequency noise produced by the vessel
engine could also cause the same type of auditory masking effects as those described above for WTG
operation. However, these effects must be considered against the baseline levels of vessel traffic.
Thousands of commercial and recreational vessel trips pass through every year (see Section 3.5.6).
Additionally, commercial and recreational fishing activity in and around the SFWF likely generates
hundreds of vessel trips to and thousands of operational hours on an annual basis. In this context, O&M
vessel use is not likely to significantly alter the ambient noise environment relative to the existing baseline.

Additionally, the relatively low-intensity, low-frequency sounds produced by Project survey vessels are
unlikely to result in direct injury, hearing impairment, or other trauma to marine fish. Vessel noise may
induce physiological stress responses or avoidance behaviors and could result in auditory masking of
biologically significant sounds. However, due to the expected brief periods of exposure to vessel noise,
BOEM anticipates that short-term exposure to vessel noise would not measurably alter the alter normal
behavior patterns and would therefore be insignificant.

These findings indicate that measurable operational noise would result from the Proposed Action,
producing effects detectable by finfish. Those effects are likely to vary in significance by species
depending on hearing sensitivity. Effects on species that lack a swim bladder, like sharks, rays, and flatfish,
and hearing generalist species like ocean pout, butterfish, scup, and tunas, are likely to be biologically
insignificant and therefore minor. In contrast, operational noise could reduce the ability of hearing
specialist species, like Atlantic cod, haddock, pollock, and hake, to communicate effectively within a few
hundred feet of each turbine. The significance of these effects could range from minor to moderate
depending on how each species uses the affected area during periods when communication is important.

EMF and substrate heating effects: The EMF and substrate heating effects anticipated to result from
operation of the SFEC and inter-array cable are summarized above in the Benthic Habitat section (see
Table 3.4.2-6). The EMF values displayed are the estimated maximum values that would occur at the
seabed directly over to the cable. EMF strength would diminish rapidly with distance, becoming
undetectable within approximately 30 feet of the cable path (Exponent Engineering 2018). These most
intense EMF effects would occur immediately above exposed SFEC segments laid on the bed surface
covered by an armoring blanket.
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Hutchison et al. (2020b) reviewed available research on the sensitivity of various finfish species to EMF
effects. They concluded that the available knowledge base on EMF effects on fish and invertebrates is
insufficient to fully evaluate potential EMF effects from the widespread development of offshore
renewable energy. Behavioral responses have been observed in some fish species exposed to EMFs, but
clear relationships have yet to be established. Researchers studying EMF effects on fish have identified
observable effects, but usually at test exposures ranging from tens to hundreds of times greater than the
strongest exposures likely to result from the Project. The type of power source is also an important factor.
HVAC produces a different type of field effect from HVDC that may not be as detectable by
electrosensitive fish species.

BOEM has evaluated the potential sensitivity of commercially and recreationally important fish and
invertebrate species to likely EMF levels generated by commercial wind farm transmission cables on the
OCS (CSA Ocean Sciences Inc. and Exponent 2019). They determined that most fish species would not be
measurably affected by transmission cable EMFs, and those species that are able to detect EMFs would not
experience significant physiological or behavioral effects. Normandeau et al. (2011) concluded that the
magnetite-based sensory organs of fish are expected unable to detect AC magnetic fields below 50 mG.

More recently, BOEM (2021a) compiled minimum EMF effect thresholds from available research for the
EFH assessment. The minimum thresholds for observable physiological and behavioral effects are much
higher than the minimum detection threshold suggested by Normandeau et al. (2011), on the order of 250
to over 1,000 mG. The BOEM (2021a) EMF effect thresholds used in the EFH assessment are
summarized by species and life stage group in Table 3.4.2-7 and are applied here to evaluate potential
EMF effects on finfish.

Table 3.4.2-7. Magnetic and Induced Electrical Field Levels Used to Evaluate Potential EMF Effects
on Finfish

Species and Life Type of Magnetic Induced Electrical Source

Stage Group Effect Field Field (mV/m)

Fish eggs and larvae Survival and > 1,000 mG > 500 mV/m Brouard et al. 1996
development Cameron et al. 1985

Finfish Physiological and > 950 mG 20 mV/m Armstrong et al. 2015
behavioral Basov 1999

Bevelhimer et al. 2013
Orpwood et al. 2015

Sharks and skates Behavioral 250-1,000 mG < 2-5 mV/m* Bedore and Kajiura 2013
Hutchison et al. 2020c
Kempster et al. 2013

* This threshold only applies to induced electrical fields at frequencies below 20 Hz; the 60 Hz induced electrical field from the HVAC inter-array cable
and SFEC would likely not be detectable by sharks, skates, and rays (Bedore and Kajiura 2013).

As shown, the minimum EMF thresholds associated with observable behavioral and/or physiological
effects on finfish and fish eggs and larvae are at least an order of magnitude greater than the strongest
magnetic and induced electrical field effects likely to result from the Proposed Action, at 76.6 mG and 5.4
millivolts per meter (mV/m), respectively. Potential magnetic field effects are also well below levels
associated with behavioral responses in sharks and skates. Sharks, skates, and other electrosensitive
species like sturgeon can detect very weak bioelectrical fields generated by their prey, even at field
strengths below 2 mV/m. For example, Atlantic sturgeon have specialized electrosensory organs capable
of detecting bioelectrical fields on the order of 0.5 mV/m (Normandeau et al. 2011). However, bioelectric
fields typically operate at very low frequencies, on the order of 1 Hz or less. Electrosensitive fish like
sharks are generally unable to detect electrical fields at frequencies greater than 20 Hz (Bedore and
Kajiura 2013). This suggests that the 60 Hz electrical fields generated by the Proposed Action would not
be detectable by electrosensitive species, even at the highest anticipated field strength of 5.4 mVv/m.
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Substrate heating impacts generated by the inter-array cable and SFEC are not likely to significantly
affect finfish for the same reasons described in the previous section (Invertebrates). Heating effects from
buried cable segments would not reach the bed surface and would not be detectable to fish. Substrate
heating effects could reach the bed surface at transition points between buried and exposed cable
segments. However, these transition areas and exposed cable segments would be covered by porous
concrete mattresses limiting fish access. Small fishes using the interstitial spaces within the mattresses
may be able to detect some cable heating effects, but only within the transition zones described.

Collectively, these findings indicate that long-term EMF effects on finfish would likely be below
detectable levels and therefore negligible. Some substrate heating effects may be detectable to finfish, but
only to certain fish using habitats in the transition zones between buried and exposed cable segments.
These long-term effects would therefore be minor.

Hydrodynamic effects: Long-term hydrodynamic effects expected to result from the Proposed Action are
similar to those described for invertebrates in the previous section. As discussed, the SFWF would be
expected to produce measurable hydrodynamic effects would be expected occur within 600 to 1,300 feet
downcurrent of each monopile. The limited research conducted to date has not been able to distinguish any
hydrodynamic effects on fish populations from natural variability (van Berkel et al. 2020). While
additional monitoring and research is needed, the likelihood of broader regional effects on fish and fish
populations from the SFWF is minimal. This conclusion is based on the location of the Project in a
location dominated by strong seasonal stratification (van Berkel et al. 2020), the relatively small number
of monopile foundations, and the likelihood that any hydrodynamic effects would be localized around each
foundation and not additive across the entire array (see Invertebrates). Therefore, long-term hydrodynamic
impacts on finfish would likely be localized to small areas within and downcurrent from the SFWF.
Effects on finfish are likely to vary by species, ranging from minor to moderate in significance.

The SFEC and O&M facility include no features that are likely to produce any measurable hydrodynamic
impacts of significance for finfish.

Conceptual decommissioning: Conceptual decommissioning of the SFWF and SFEC would lead to impacts
similar to those generated during construction, with the exception that there would be no pile-driving
impacts. After the WTGs and OSS are removed, the monopile foundations would be cut below the bed
surface using a cable saw. Pangerc et al. (2016) found that underwater noise levels produced by this type of
equipment are difficult to distinguish from the associated construction vessel noise and are below levels that
would cause injury or behavioral effects on fish or invertebrates. The impacts of short-term bed disturbance
and water quality effects on fish would be similar to those caused by construction: negligible to minor.

Degraer et al. (2020) commented that the future decommissioning of offshore wind facilities could
become controversial if they are shown to support high-value fish and invertebrate species. While this
potential is acknowledged, this final EIS considers conceptual decommissioning as a component of the
Proposed Action as required by BOEM for COP approval.

The removal of the monopile foundations and scour and cable protection would reverse the artificial reef
effect provided by these structures. Portions of the Project footprint, primarily along the SFEC corridor,
would return to near pre-Project conditions, as influenced by ongoing environmental trends. Soft-bottom
benthic habitats would likely recover to full habitat function within 18 to 24 months of disturbance, while
complex benthic habitats could take a decade or longer. Individual fish species (e.g., small fish sheltering
in epibenthic structure on the monopiles) may be injured or killed during removal. The fish community
that formed around the reef effect would be dispersed, and individuals that are unable to locate new
suitable habitats may not survive. While the significance of these future effects for individual finfish
species is difficult to predict, measurable long-term impacts on some species are almost certain to occur.
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Impacts of this duration and magnitude would constitute a moderate effect on finfish. Any population-
level impacts would constitute a major effect.

Potential impacts associated with regulated fishing are addressed in Section 3.5.1.2.2 (No Action Alternative).

Cumulative Impacts

Accidental releases and discharges: The Proposed Action could result in accidental releases of
contaminants, trash/debris, or invasive species that could add to releases from other reasonably
foreseeable projects. BOEM estimates that the Project would result in a negligible up to a 2% incremental
increase in total chemical usage over the No Action alternative across all projects in the Atlantic OCS.
When combined with other offshore wind projects, up to approximately 2.3 million gallons of coolants
and 10.5 million gallons of oils and lubricants could cumulatively be stored within WTG foundations and
the OSS within the EFH, finfish, and invertebrate geographic analysis area as well as up to 27,000 gallons
of coolants and 300,000 gallons of oils and lubricants within the benthic geographic analysis area.
However, all future offshore energy development projects would comply with BOEM and USCG
regulations that prohibit dumping of trash and debris and require measures to avoid and minimize
accidental spills. Project proponents would also be required to comply with other state and federal
regulations to avoid the unintentional introduction of non-native species. The Proposed Action includes
regular inspections of the SFWF to identify and remove derelict fishing gear and other trash and debris.
Other future projects are expected to include similar measures in their O&M plans, creating an effective
mechanism for identifying and removing derelict fishing gear and other dangerous marine debris from the
environment. Collectively, the Proposed Action when combined with past, present, and reasonably
foreseeable projects would result in negligible to minor beneficial cumulative effects on benthic habitats,
EFH, invertebrates, and finfish from this impact mechanism.

Anchoring and new cable emplacement/maintenance: The Proposed Action would result in localized,
minor to moderate incremental impacts to benthic habitats, finfish, invertebrates, and EFH through an
estimated 821 acres of anchoring and mooring-related disturbance and 913 acres of cabling-related seabed
disturbance. BOEM estimates a cumulative total of 2,448 acres of anchoring and mooring-related
disturbance and 11,044 acres of cabling-related disturbance for the Proposed Action plus all other future
offshore wind projects within the EFH, finfish, and invertebrate geographic analysis area. BOEM likewise
estimates a cumulative total of 875 acres of anchoring and mooring-related disturbance and 2,615 acres of
cabling-related disturbance for the Proposed Action plus all other future offshore wind projects within the
benthic geographic analysis area. The duration and significance of these effects would vary depending on
the types of habitats impacted. Impacts on soft-bottom benthic habitats and associated fish and
invertebrate species would be expected to fully recover within 18 to 24 months, whereas impacts on
complex benthic habitats could take a decade or more to fully recover.

Therefore, the Proposed Action when combined with past, present, and reasonably foreseeable projects
would result in minor to moderate impacts to benthic habitats, EFH, invertebrates, and finfish.

EMEF: The Proposed Action is not expected to produce significant EMF effects, as discussed in Section
3.4.2.2.3 (Proposed Action Alternative). BOEM anticipates that future offshore wind energy projects in the
geographic analysis area would use HVAC transmission and apply similar design measures to avoid and
minimize EMF effects on the environment. While uncertainties remain, future actions that produce EMF
effects on the order of those generated by the Proposed Action are unlikely to have significant cumulative
effects on benthic habitats, finfish, invertebrates, and EFH. Moreover, additive effects from multiple cables
are likely to be limited to specific areas where cable routes cross. The standard design practice for subsea
transmission cables is to maintain a minimum separation distance of 330 feet from existing transmission
and communication cables, except where crossings are necessary. Therefore, cumulative EMF impacts
resulting from the Proposed Action in combination with past, present, and reasonably foreseeable activities
would largely be negligible, although minor effects could occur in limited areas.
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Light: The Proposed Action would result in negligible incremental impacts to benthic habitats, finfish,
invertebrates, and EFH through the installation of 16 lighted structures (15 WTGs and one OSS). This
represents less than a 1% increase to conditions under the No Action alternative. BOEM estimates a
cumulative total of 2,563 offshore WTGs and OSS foundations for the Proposed Action plus all other
future offshore wind projects in the EFH, finfish, and invertebrate geographic analysis area, as well as up
to 283 foundations within the benthic geographic analysis area. However, Project EPMs (see Table G-1 in
Appendix G) include construction vessel light shielding and operational restrictions to limit light use to
required periods and minimize artificial lighting effects on the environment. Therefore, the cumulative
impacts associated with the Proposed Action when combined with past, present, and reasonably
foreseeable activities would be similar to those impacts described under the No Action alternative and
would be negligible, mostly attributable to existing, ongoing activities.

Noise: The Proposed Action would result in localized, temporary, negligible to moderate incremental
impacts to benthic habitats, finfish, invertebrates, and EFH through the generation of underwater noise.
The Proposed Action would produce injury or behavioral-level noise effects on fish extending up to
84,233 feet from impact pile-driving activities. These effects could be additive to areas ensonified by
other temporally or spatially overlapping future activities. BOEM estimates that underwater noise from
the construction of up to 16 other offshore wind facilities would result in short-term injury or behavioral
effects on finfish over a cumulative area of up to 7,000 square miles. Vessel noise may cause startle and
avoidance responses in fish but would not cause injury. Invertebrate species are only sensitive to sound
within the immediate vicinity of the source regardless of intensity. Exposed invertebrates would be killed
by seabed disturbance from related construction activities, such as trenching and armor placement, so
short-term underwater noise effects on these individuals would not occur. Therefore, the cumulative
impacts associated with the Proposed Action when combined with past, present, and reasonably
foreseeable activities would be negligible to moderate.

Port utilization: Although dredging or in-water work for the Port of Montauk could be required for the
Proposed Action, these actions would occur within heavily modified habitats. BOEM expect impacts to
benthic habitats, finfish, invertebrates, and EFH due to the incremental increase in port expansion
resulting from the Proposed Action to be negligible. Therefore, the incremental impact from the Proposed
Action would be negligible, and the overall cumulative impact on the geographic analysis area for benthic habitats
combined with past, present, and reasonably foreseeable future activities would be similar to the impacts
under the No Action alternative and would also be negligible.

Presence of structures: The Proposed Action would result in long-term alteration of water column and
seabed habitats, resulting in a diversity of effects on benthic habitat, finfish, invertebrates, and EFH. The
16 monopile foundations and other hard surfaces installed as part of the Proposed Action would create an
artificial reef effect. The new offshore structures would also cause localized hydrodynamic effects that
would influence primary and secondary productivity within and around this artificial reef. The reef effect
would alter biological community structure, producing an array of effects on benthic habitat, finfish, and
invertebrates, including several EFH species. Those effects could be positive or negative, varying by
species, and would likely range from minor to moderate in significance.

The Proposed Action is limited in scale compared to some of the offshore renewable energy projects
planned in the geographic analysis area. BOEM estimates the Proposed Action and other planned future
projects will result in the development of 2,563 WTG and OSS foundations in the EFH, finfish, and
invertebrate geographic analysis area as well as up to 283 foundations within the benthic geographic
analysis area. Most of these projects are larger in scale than the Proposed Action, and many projects could
be developed in adjacent lease areas. Depending on how they are located and distributed, the development
of multiple large-scale projects could have broader scale cumulative effects on biological communities
than the Proposed Action considered in isolation (Degraer et al. 2020; van Berkel et al. 2020). More
research is needed to determine the likelihood and potential significance of broader cumulative effects on
finfish, invertebrates, and EFH.
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Sediment deposition and burial and seabed profile alterations: The Proposed Action would result in
localized, temporary, and minor incremental impacts to benthic habitats, finfish, invertebrates, and EFH
through an estimated 913 acres of seabed disturbance in the geographic analysis area. These actions
would increase suspended sediment and potentially disturb, displace, or injure benthic habitat, finfish, and
invertebrates. BOEM estimates a cumulative total of 11,044 acres of cabling-related disturbance for the
Proposed Action plus all other future offshore wind projects within the EFH, finfish, and invertebrate
geographic analysis area and 2,615 acres of cabling-related disturbance within the benthic geographic
analysis area. While the suspended sediment effects from this seabed disturbance are not known, they are
expected to be similar in magnitude and extent to those described for the Proposed Action. More
extensive suspended sediment and deposition effects could occur in areas where mud and silts are more
prevalent in bed sediments. Some projects may also include dredging for O&M facility development or
related port improvements. Dredging may result in additional suspended sediment and deposition effects
similar in nature to those described for O&M facility construction. When combined with other past,
present, and reasonably foreseeable actions, the Proposed Action would result in moderate impacts.

Climate change: The types of impacts from global climate change described for the No Action alternative
would occur under the Proposed Action, but the Proposed Action could also contribute to a long-term net
decrease in greenhouse gas (GHG) emissions. This difference may not be measurable but would be
expected to help reduce climate change impacts, resulting in minor to moderate incremental impacts. When
combined with other past, present, and reasonably foreseeable actions, the Proposed Action would result in
moderate impacts.

Other considerations: The Proposed Action could affect the endangered Atlantic sturgeon, consistent with
the analysis in BOEM’s BA for the Proposed Action (BOEM 2020a). Although individuals from the five
DPSs of ESA-listed Atlantic sturgeon could be affected by the Proposed Action, no Atlantic sturgeon
would be injured or Killed. Individuals from these DPSs could be exposed to any of the effects described
above on benthic habitats, finfish, and invertebrates that are pertinent to demersal fish species. The most
significant impact for individual sturgeon would be underwater noise from pile driving; however,
incremental Project effects to individual Atlantic sturgeon would be limited to temporary, minor
behavioral effects and disturbance. For this reason, the Proposed Action impacts, when combined with
past, present, and reasonably foreseeable future activities, would also be minor and not anticipated to
result in adverse population-level consequences.

Adult and subadult endangered Atlantic sturgeon are expected to occur in the offshore waters of the
geographic analysis area throughout the year but appear to be present in lower numbers in the summer
(Dunton et al. 2015; Ingram et al. 2019; Savoy and Pacileo 2003; Stein et al. 2004). The threatened giant
manta ray is expected to occur in the offshore waters south of the SFWF, within upwelling waters at the
edge of the continental shelf break. The most prominent cumulative impacts on Atlantic sturgeon and
giant manta ray are expected from exposure to pile-driving noise. Giant manta ray occurrence on the mid-
Atlantic OCS is rare (NOAA 2017b), but occurrence in proximity to some proposed future actions within
the geographic analysis area cannot be completely discounted.

Conclusions

Project construction and installation, O&M, and conceptual decommissioning would impact benthic
resources by causing temporary habitat disturbance; permanent habitat conversion; and behavioral
changes, injury, and mortality of benthic fauna. EFH, invertebrates, and finfish impacts associated with
Proposed Action activities would be specific to the life stage and habitat requirements of a species.
Activities that primarily impact benthic habitat (i.e., cable installation, scour protection) are not as likely
to impact species or life stages that depend on pelagic habitats. Conversely, the above-mentioned
activities are likely to displace or kill benthic species and life stages such as skates, flatfish, squid egg
mops, and Atlantic sea scallops. The continued presence of foundations could affect pelagic habitat.

3-43


https://www.boem.gov/renewable-energy/state-activities/consultation-documents-associated-vineyard-wind-construction-and

South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

BOEM anticipates the impacts resulting from the Proposed Action alone would range from negligible to
moderate, including the presence of structures, which may result in moderate beneficial impacts to
some benthic resources. The most prominent IPFs are expected to be new cable emplacement, noise from
pile driving, and the presence of structures. Despite benthic mortality and temporary or permanent habitat
alteration, BOEM expects the long-term impact on benthic communities from construction and
installation of the Proposed Action alone to be moderate for benthic resources, as the effects would be
unavoidable but would not affect the viability of the population.

Likewise, BOEM anticipates the impacts resulting from Proposed Action alone would range from
negligible to moderate, including the presence of structures, which may result in moderate beneficial
impacts for some EFH, invertebrates, and finfish. Overall, the impacts of Proposed Action alone on
finfish, invertebrates, and EFH would likely be moderate. Although some of the proposed activities
and/or IPFs analyzed could overlap, BOEM does not anticipate that this would alter the overall impact
rating because it would neither appreciably diminish the aforementioned impacts nor increase them to
such a degree that a population-level impact on the affected resource would occur.

The Proposed Action would be more likely to impact benthic species, life stages, and EFH than pelagic
species and EFH, since the majority of activities affect benthic habitat. Turbidity, especially associated
with dredging, and water withdrawal from jet plowing could temporarily impact pelagic eggs and larvae
and EFH. Pile-driving noise, although temporary, could impact all benthic and pelagic life stages. The
operational phase of the Proposed Action alone could lead to uncertain but possibly beneficial effects on
finfish, invertebrates, and EFH through altering the pelagic environment and through the reef effect. The
adverse impacts associated with the construction and installation, operations and maintenance, and
decommissioning of the Proposed Action alone are likely to be temporary and/or small in proportion to
the overall habitat available regionally.

SFW may elect to pursue a course of action within the PDE that would cause less impact than the
maximum-case scenario, but doing so would not likely result in different impact ratings than those
described above.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Proposed Action resulting from individual IPFs would range from negligible to
moderate and moderate beneficial for some benthic resources. The combined significance criteria in
Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the combined effects of all IPFs on benthic
habitat. Applying these criteria, BOEM anticipates that the overall impacts associated with the Proposed
Action when combined with past, present, and reasonably foreseeable activities would result in moderate
impacts to benthic resources in the geographic analysis area, because a notable and measurable adverse
impact is anticipated, but most resources would likely recover when the impacting agents were gone and
remedial or mitigating actions were taken. The main drivers for this impact rating are bottom temperature
changes due to ongoing climate change, recurring bottom disturbance from bottom-tending fishing gear,
mortality resulting from offshore construction, and the beneficial presence of structures.

Likewise, the incremental impacts under the Proposed Action resulting from individual IPFs would range
from negligible to moderate and moderate beneficial for some finfish, invertebrates, and EFH. The
combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the combined
effects of all IPFs on EFH, invertebrates, and finfish. Applying these criteria, BOEM anticipates that the
overall impacts associated with the Proposed Action when combined with past, present, and reasonably
foreseeable activities would result in moderate impacts on finfish, invertebrates, and EFH in the
geographic analysis area, because a notable and measurable impact is anticipated, but the resource would
likely recover completely when the impacting agents were gone and remedial or mitigating action were
taken. The main drivers for this impact rating are fishing mortality, climate change, recurring bottom
disturbance from bottom-tending fishing gear, and mortality resulting from offshore construction.
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The Proposed Action would contribute to the above overall impact ratings primarily through the
temporary disturbance due to new cable emplacement and permanent impacts from the presence of
structures (cable protection measures and foundations). Although some of the proposed activities and/or
IPFs analyzed could overlap, BOEM does not anticipate that this would alter the overall impact rating.

SFW has committed to implement EPMs to reduce potential impacts on benthic finfish, invertebrates, and
EFH resources (see Table G-1 in Appendix G). BOEM is considering various mitigation and monitoring
measures developed through EFH consultation with NMFS, through coordination with other federal and
state agencies, and in response to comments received on the draft EIS (see Table G-2 in Appendix G).
While any or all of these additional measures would tend to reduce impacts, the overall significance level
of impacts would remain the same even if they were all required as a condition of COP approval.

34224 VESSEL TRANSIT LANE ALTERNATIVE

The Transit alternative would lead to the same types of impacts on benthic resources, EFH, invertebrates,
and finfish from construction and installation, O&M, and conceptual decommissioning as described for
the Proposed Action, because the same types of actions would take place within the same Lease Area.
However, construction of this alternative would install four fewer foundations and associated inter-array
cable segments. Fewer days of impact pile driving would be required, and the overall duration of
construction activities would decrease. This would reduce the overall footprint of the Project and
associated construction and operational effects on benthic habitat, EFH, invertebrates, and finfish, as
compared to the Proposed Action.

Impacts on complex, potentially complex, and soft-bottom benthic habitats from seabed preparation and
materials placement associated with the foundations proposed for removal would be eliminated.
Micrositing would also be used to further reduce impacts to complex benthic habitats where practicable.
Reducing the number of monopile foundations from 16 to 12 would produce a commensurate reduction in
associated artificial reef and hydrodynamic effects on the environment. Therefore, BOEM anticipates the
impacts resulting from the Transit alternative alone would range from negligible to moderate, including
the presence of structures, which may result in moderate beneficial impacts to some benthic resources,
EFH, invertebrates, and finfish.

Cumulative Impacts

As noted above, the Transit alternative would result in the same types of incremental impacts on benthic
resources, EFH, invertebrates, and finfish as the Proposed Action. While the duration and extent of
construction impacts and the physical extent of operational impacts would decrease slightly, the resulting
effects of each impact mechanism on benthic habitat, EFH, invertebrates and finfish would be the same as
those described for the Proposed Action. Therefore, the overall cumulative impacts of this alternative
when combined with past, present, and reasonably foreseeable activities would result in moderate impacts
on benthic resources, EFH, invertebrates, and finfish.

If the Transit alternative is implemented, proposed future offshore WTGs may need to be relocated or
eliminated within lease areas to accommodate the proposed transit lanes. These shifts could shorten or
increase vessel trips, transmission cable lengths, and installation times for other future projects, depending
on what WTG changes occur. If WTG shifts result in changes that increase turbidity and sedimentation,
alter water currents, or increase risks of inadvertent spills, these effects could increase cumulative impacts
relative to the Proposed Action.
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Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, which would have an associated reduction in impacts from construction and installation, O&M,
and conceptual decommissioning, BOEM expects that the impacts resulting from the Transit alternative
would be similar to the Proposed Action and range from negligible to moderate adverse and moderate
beneficial (for some species).

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts would be similar to the Proposed Action (with
individual IPFs leading to impacts ranging from negligible to moderate adverse and moderate
beneficial for some species). The combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are
used to characterize the combined effects of all IPFs on benthic habitat, EFH, invertebrates, and finfish.
Applying these criteria, BOEM anticipates that the overall impacts of the Transit alternative when
combined with past, present, and reasonably foreseeable activities would result in moderate impacts on
these resources.

3.4.2.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

The Habitat alternative would eliminate specific monopile locations from the SFWF Project and
incorporate additional micrositing to minimize impacts on existing complex benthic habitat to the greatest
extent practicable.

On June 7, 2021, NOAA provided its conservation recommendations to BOEM. NOAA recommended
that proposed wind turbine locations WTG 1, WTG 5, WTG 15, WTG 16A, and WTG 17A (Figure 2.1.3-
2a) be removed from consideration because they would result in substantial adverse impacts to complex
habitats. NOAA also recommends that turbine locations WTG 2, WTG 4, WTG 6, WTG 8, WTG 9,
WTG 10, WTG 12, WTG 13, WTG 14, OSS, and the associated inter-array cables be microsited into low
multibeam backscatter return areas and that restrictions on seafloor disturbance (e.g. anchoring) during
construction be required to avoid impacts to higher multibeam backscatter return areas.

On June 14, 2021, SFW provided BOEM with a proposed layout in response to the consistency
determination of Rhode Island CRMC, which requires a reduction in the number of wind turbines by
three. The proposed layout removes wind turbine locations WTG 5, WTG 6, WTG 9, WTG 16A, and
WTG 17A (Figure 2.1.3-2b) from consideration. Micrositing is proposed at WTG 1, WTG 4, WTG 8,
WTG 10, and WTG 15.

Tables 3.4.2-8. and 3.4.2-9 provide estimated foundation and inter-array impacts for the Proposed Action
and the two layout options considered under the Habitat alternative.
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Table 3.4.2-8. Estimated Benthic Impacts for Foundations

Foundations Total Impact Short-Term to Long-Term Impact Proportional Distribution of Impacts by
Area Estimate Long-Term Footprint Benthic Habitat Type
(acres)* Impacts (seabed (monopile and scour
preparation) protection) Complex Potentially ~ Soft Bottom
(acres)t (acres) Complex
Proposed Action 29.2 14.8 14.4 49% 9% 42%
Habitat 23.7 12.0 11.7 33% 7% 60%

alternative layout
(a) Conservation
Recommendatio
ns from NOAA

Habitat 23.7 12.0 11.7 42% 11% 47%
alternative layout

(b) SFW

Technical

Memorandum

(June 14, 2021)

* Total Impact Area Estimate: The sum total of short-term and long-term impacts; this is the sum of all overlapping impacts occurring
at different periods in time.

T Short-Term to Long-Term Impact (seabed preparation): Total acreage of the 28-m-wide seabed preparation corridor; this
represents the maximum estimated footprint for all overlapping impacts.

Table 3.4.2-9. Estimated Benthic Impacts for Inter-Array Cable

Inter-Array Cable Total Total Impact Short-Term  Long-Term  Short-Term Proportional Distribution of
Cable Area Impact Impact to Long- Impacts by Benthic Habitat Type
Length Estimate (cable (cable Term Impact
(miles)  (hort-term + installati?m protecti(in, (seabe_d Complex  Potentially Soft

long-term, acres) acres) preparation, Complex Bottom
acres)* acres)®

Proposed Action 194 282.4 57.7 9.2 2155 42% 10% 48%

Habitat alternative 14.5 211.7 43.3 6.9 161.5 43% 13% 45%

layout (a)

Conservation

Recommendations

from NOAA

Habitat alternative 145 211.8 43.3 6.9 161.6 41% 11% 48%

layout (b) SFW

Technical

Memorandum

(June 14, 2021)

* Total Impact Area Estimate: The sum total of short-term and long-term impacts; this is the sum of all overlapping impacts occurring at different
periods in time.

T Short-Term Impact (cable installation): Total acreage of the 7.5-m-wide cable installation corridor, entirely contained within the seabed preparation
corridor.

¥ Long-Term Impact (cable protection): Estimated total acres of cable protection impacts, assuming impacts will occur over 10% of the 12-m-wide cable
protection corridor (per the COP). Calculation assumes that cable protection will be required over an estimated 10% of IAC corridor length, as stated in
the COP. The area covered by the 12-m-wide cable protection buffer is 92.4 acres for full buildout, 69.2 acres for the NMFS layout option, and 69.2
acres for the SFW layout option.

§ Short-Term to Long-Term Impact (seabed preparation): Total acreage of the 28-m-wide seabed preparation corridor; this represents the maximum
estimated footprint for all overlapping impacts.

Removal of three turbines (WTG 1, WTG 5, and WTG 15) as recommended by NMFS [layout (a)]
reduces the impact to benthic habitat by 5.5 acres when compared to the Proposed Action. The removal of
these foundations and associated scour protection reduces the impact to complex habitat and potentially
complex habitat by 6.5 acres and 0.9 acre, respectively. In addition, an estimated 4.9 fewer nautical miles
of inter-array cable would be installed, resulting in the reduction of impacts to 71 acres of habitat for both
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short-term and permanent impacts to habitat. The impacts to complex habitat would be reduced by 28
acres, both short term and long term, with approximately a 0.7-acre reduction of impacts to potentially
complex habitat.

Removal of three turbines (WTG 5, WTG 6, and WTG 9) as proposed by SFW [layout (b)] reduces the
impact to benthic habitat by 5.5 acres when compared to the Proposed Action. The removal of these
foundations and associated scour protection reduces the impact to complex habitat by 4.3 acres and has
similar impacts to potentially complex habitat. In addition, an estimated 4.9 fewer nautical miles of inter-
array cable would be installed, resulting in the reduction of impacts to 71 acres of habitat for both short-
term and permanent impacts to habitat. The impacts to complex habitat would be reduced by 32 acres,
both short term and long term, with approximately a 4.9-acre reduction of impacts to potentially complex
habitat.

Micrositing of the remaining turbines and inter-array cable would further reduce the impacts reported for
the Proposed Action. Reducing impacts on complex benthic habitats would reduce the area exposed to
long-term impacts from construction disturbance and artificial reef effects. However, some long-term
impacts on complex benthic habitats would still occur. Reducing the number of monopile foundations
from 16 to 13 would produce a commensurate reduction in associated artificial reef and hydrodynamic
effects on the environment, as compared to the Proposed Action. Therefore, BOEM anticipates the
impacts resulting from the Habitat alternative (for either layout option) alone would range from negligible
to moderate, including the presence of structures, which may result in moderate beneficial impacts to
some benthic resources, EFH, invertebrates, and finfish.

Cumulative Impacts

As noted above, the Habitat alternative under either layout option would incrementally reduce the extent
of temporary, short-term and long-term impacts on the environment, with emphasis on reducing impacts
on complex benthic habitat. Reduced impacts on benthic habitat would in turn incrementally reduce
impacts on EFH, invertebrates, and finfish resulting from the construction and operation of the Project.
However, the same impact mechanisms would still occur, generating the same types of effects at similar
levels of significance to those described for the Proposed Action. Therefore, the overall cumulative
impacts of this alternative when combined with past, present, and reasonably foreseeable activities would
result in moderate impacts on benthic resources, EFH, invertebrates, and finfish.

Conclusions

BOEM anticipates that the Habitat alternative under either layout option would incrementally reduce the
physical extent and duration of certain impact mechanisms relative to the Proposed Action. However,
those impact mechanisms would still occur, and the resulting effects on benthic habitat, EFH,
invertebrates, and finfish would still meet the criteria for negligible to moderate adverse and moderate
beneficial (for some species) defined in Table 3.4.2-1. In context of other reasonably foreseeable
environmental trends and planned actions, BOEM also expects that the Habitat alternative’s incremental
impacts would be similar to the Proposed Action (with individual IPFs leading to impacts ranging from
negligible to moderate adverse and moderate beneficial for some species).

The combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the
combined effects of all IPFs on benthic habitat, EFH, invertebrates, and finfish. Applying these criteria,
BOEM anticipates that the overall impacts associated with the Habitat alternative under either layout
option when combined with past, present, and reasonably foreseeable activities would result in moderate
impacts on these resources.
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3.4.2.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects that benthic resource, EFH, invertebrate, and finfish impacts would range
from negligible to moderate adverse and moderate beneficial (for some species) for all action
alternatives.

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
expects that the incremental impact from any action alternative would be similar, with the level of
individual impacts ranging from negligible to moderate adverse and moderate beneficial (for some
species), because the majority of the impacts result from ongoing activities and other future offshore wind
projects. Applying the combined significance criteria in Table 3.1.1-1, the overall impact of any action
alternative on benthic habitat, EFH, invertebrates, and finfish when combined with past, present, and
reasonably foreseeable activities would be moderate on these resources, for the same reasons as noted
under previous conclusion sections.

3.4.2.4 Mitigation

Table G-2 in Appendix G identifies the following potential additional mitigation measures:

e Use of noise reduction technologies and field verification during all impact pile-driving activities
to achieve a required minimum attenuation (reduction) of 10 dB re 1 micropascal (1Pa) to reduce
noise impacts during construction.

e Use of a turbidity curtain during construction and O&M activities involving in-water work such
as dredging at ports and at the O&M facility to minimize impacts on flora and fauna from
suspended sediments.

If BOEM requires the above measures, then Project impacts to benthic habitat, EFH, invertebrates, and
finfish could be further reduced, although impacts would still be negligible to moderate.

3.4.3 Birds

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to birds from implementation of the Proposed Action and other considered alternatives.

3.4.4 Other Terrestrial and Coastal Habitats and Fauna

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to other terrestrial and coastal habitats and fauna from implementation of the Proposed
Action and other considered alternatives.

3.4.5 Marine Mammals

3.45.1 Affected Environment

This section evaluates marine mammal resources within the geographic analysis area—namely, the
Scotian Shelf, Northeast Shelf, and Southeast Shelf Large Marine Ecosystems—which captures most of
the movement range within U.S. waters for most species in this group (see Figure E-5 in Appendix E).
Due to the size of the geographic analysis area, however, for the purposes of the analysis in this final EIS,
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the focus is on marine mammals that would be likely to have regular or common occurrences in the
proposed SFWF and SFEC and could be impacted by Project activities (Figure C-32 in Appendix C

A diverse marine mammal community inhabits the Northwest Atlantic OCS region (the region). Fifty
species, comprising six baleen whale species; 39 species of toothed whales, dolphins, and porpoises; four
species of seals; and the West Indian manatee (Trichechus manatus), could occur, or are known to occur,
in the region (BOEM 2014; CSA Ocean Sciences Inc. 2021). All these species are protected under the
federal MMPA, and five are listed as endangered under the ESA. One species, West Indian manatee, is
listed as threatened under the ESA. Of the six marine mammals listed under the ESA, critical habitat has
been designated for only NARW and West Indian manatee. Manatee occurrence in the SFWF and SFEC
is unlikely.

Table 3.4.4 1 identifies species known or expected to occur in the region and their likelihood and timing
of occurrence in the SFWF and SFEC. The BA and request for incidental harassment authorization
developed for the Proposed Action (BOEM 2021; CSA Ocean Associates 2020) provide detailed species
descriptions and life history information for all marine mammal species likely to occur in the geographic
analysis area. NOAA has summarized the most current information about marine mammal population
status, occurrence, and use of the region in their 2019 and draft 2020 stock status reports for the Atlantic
OCS and Gulf of Mexico (Hayes et al. 2020, 2021).

The final EIS analysis focuses on 15 marine mammal species that are known to regularly occur in and
around the SFWF and SFEC (Figure C-32) where species may be impacted directly. Several of these
species are highly migratory and only occur seasonally; some are present year-round; and some could be
present year-round but display distinct seasonal peaks. The ESA-listed species expected to occur are
NARW, fin whale (Balaenoptera physalus), sei whale (Balaenoptera borealis), and sperm whale
(Physeter macrocephalus) (Davis et al. 2020; Kraus et al. 2016; NEFSC and Southeast Fisheries Science
Center [SEFSC] 2018). Several other marine mammal species may occur in the general vicinity, including
the ESA-listed blue whale (Balaenoptera musculus), which is known to occur in the region but primarily
in waters along the edge of the OCS. Current status and population trends for marine mammal species that
are expected to occur are summarized in Table 3.4.4 2.

Construction and operational noise are IPFs of particular concern. To this end, marine mammals have
been organized into different hearing groups for the purpose of evaluating underwater noise impacts
based on how they hear and their sensitivity to different types of noise consistent with NOAA (2018)
guidance. Low-frequency cetaceans, including NARW and other baleen whales, hear and communicate in
low-frequency bands from 7 Hz to 35 kHz. Mid-frequency cetaceans, including dolphins and other
toothed whales, hear in the 150-Hz to 160-kHz range. High-frequency cetaceans, including the true
porpoises, hear in the 275-Hz to 160-kHz range. Phocid pinnipeds (i.e., seals) hear in the 50-Hz to 86-kHz
range.
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Table 3.4.5-1. Frequency of Marine Mammal Species Occurrence in Northwest Atlantic OCS and Likelihood of Occurrence in the SFWF
and SFEC (Figure C-32)

Common Name Scientific Name ESA/MMPA Occurrence Annual (Peak) Species Occurs Critical Habitat
Status*f in Northwest Occurrence® in SFWF and Occurs in the
Atlantic OCS* SFECHS# SFWF and SFEC?%

Baleen Whales — Suborder Mysticeti, Family Balaenopteridae

NARW Eubalaena glacialis E/D Common YR (W-Sp) Yes No
Sei whale B. borealis E/D Regular YR (Sp) Yes Not yet designated
Fin whale B. physalus E/D Common YR Yes Not yet designated
Minke whale B. acutorostrata None/N Common YR (Su-F) Yes Not applicable (N/A)
Humpback whale Megaptera novaeanglia None/N Common YR (W-Sp) Yes N/A

Toothed Whales — Suborder Odontoceti, Family Physeteridae

Sperm whale Physeter macrocephalus E/D Common YR (Su-F) Yes N/A

Toothed Whales — Family Kogiidae

Dwarf sperm whale Kogia sima None/N Rare Su No N/A

Pygmy sperm whale K. breviceps None/S Rare Su No N/A

Toothed Whales — Family Ziphiidae

Blainville’s beaked whale Mesoplodon densirostris None/S Rare YR No N/A
Cuvier's beaked whale Ziphius cavirostris None/S Rare YR No N/A
Gervais’ beaked whale M. europaeus None/S Rare YR No N/A
Sowerby’s beaked whale M. bidens None/S Rare YR No N/A
True’s beaked whale M. mirus None/S Rare YR No N/A

Toothed Whales — Family Delphinidae

Risso’s dolphin Grampus griseus None/N Common?® YR (Sp-F) Yes N/A

Long-finned pilot whale Globicephala melas None/S Common® YR (Sp-Su) Yes N/A

White-beaked dolphin Lagenorhynchus albirostris None/N Regular (north of Sp No N/A
Cape Cod)®

Atlantic white-sided dolphin L. acutus None/N Regular® YR (Sp-F) Yes N/A

Atlantic spotted dolphin Stenella frontalis None/N Regular®s Sp-F No N/A
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Common Name Scientific Name ESA/MMPA Occurrence Annual (Peak) Species Occurs Critical Habitat
Status*t in Northwest Occurrence® in SFWF and Occurs in the
Atlantic OCS* SFECHST# SFWF and SFECS
Striped dolphin S. coeruleoalba None/N Rare** YR No N/A
Short-beaked common dolphin Delphinus delphis None/N Common YR (Su-F) Yes N/A
Bottlenose dolphin Tursiops truncatus None/D** Common YR Yes N/A

Toothed Whales — Family Phococenidae

Harbor porpoise Phocoena phocoena None/N Common YR (F-Sp) Yes N/A

Earless Seals — Order Carnivora, Suborder Caniformia, Family Phocidae

Harbor seal Phoca vitulina concolor None/N Common YR (F-Sp) Yes N/A
Gray seal Halichoerus grypus None/N Common YR Yes N/A
Harp seal Pagophilus groenlandicus None/N Common W-Sp Yes N/A
Hooded seal Cystophora cristata None/N Common W-Sp Yes N/A

Order Sirenia

West Indian manatee Trichechus manatus Threatened/S Rare™* Unknown No No

Sources: BOEM (2014); CSA Ocean Sciences Inc. (2021); Curtice et al. (2018); Kenney and Vigness-Raposa (2010); Kraus et al. (2016); NEFSC and SEFSC (2018).
Note: Species that do not occur in the SFWF and SFEC are unexpected to be affected by the Project and are not considered further in this final EIS.

* ESA status: E = Endangered.

T MMPA status: S = Strategic; N = Not Strategic; D = Depleted.

*Kenney and Vigness-Raposa (2010): Common = more than 100 observations; Regular = 10-100 observations; Rare = Fewer than 10 observations.

§ Data from NEFSC and SEFSC (2018) and Davis et al. (2020). YR = year-round; W = winter; Sp = spring; Su = summer; F = fall.

T Data from Kraus et al. (2016).

# Data from CSA Ocean Sciences Inc. (2021).

58 Data from NOAA (2019). Construction vessels traveling to the analysis area could conceivably travel through NARW critical habitat. However, specific ports of origin and travel routes are not currently known
and will be determined by the Project contractor.

** There are two stocks of bottlenose dolphins identified in the area. The Northern Migratory Coastal stock is depleted. The Atlantic offshore stock is not depleted.
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Table 3.4.5-2. Population Status, Trend, and Effect of Human-Caused Mortality on Marine Mammal Species Likely to Occur in the SFWF
and SFEC (Figure C-32)

Common Name Scientific Name Stock Population Population Annual Effect of U.S. Reference
Estimate* Trend’ Human-Caused Human-Caused Source
Mortality* Mortality$
NARW? Eubalaena glacialis Western North Atlantic 412; Decreasing 8.15 Significant Hayes et al. (2021);
345 to 369; Pettis et al. (2021);
368 Pace (2021)
Fin whale' Balaenoptera physalus Western North Atlantic 6,802 Unavailable 2.35 Significant Hayes et al. (2021)
Sei whale' B. borealis Nova Scotia 6,292 Unavailable 1.2 Significant Hayes et al. (2021)
Minke whale B. acutorostrata Canadian East Coast 21,968 Unavailable 10.55 Insignificant Hayes et al. (2021)
Humpback whale Megaptera novaeanglia Gulf of Maine 1,393 +2.8%lyear 15.25 Significant Hayes et al. (2021)
Sperm whale' Physeter macrocephalus ~ North Atlantic 4,349 Unavailable Unknown Unknown Hayes et al. (2020)
Risso’s dolphin Grampus griseus Western North Atlantic 35,493 Unavailable 53.9 Significant Hayes et al. (2020)
Long-finned pilot whale Globicephala melas Western North Atlantic 39,215 Unavailable 21 Insignificant Hayes et al. (2020)
Atlantic white-sided dolphin  Lagenorhynchus acutus Western North Atlantic 93,233 Unavailable 26 Insignificant Hayes et al. (2020)
Short-beaked common Delphinus delphis delphis ~ Western North Atlantic 172,974 Unavailable 399 Significant Hayes et al. (2020)
dolphin
Bottlenose dolphin Tursiops truncatus Western North Atlantic - 62,851 Unavailable 28 Insignificant Hayes et al. (2020)
truncatus Offshore
Western North Atlantic — 6,639 Decreasing 12.2t0 215 Insignificant Hayes et al. (2021)
Northern Coastal
Migratory
Harbor porpoise Phocoena Gulf of Maine/Bay of 95,543 Unavailable 150 Significant Hayes et al. (2020)
Fundy
Harbor seal Phoca vitulina concolor Western North Atlantic 75,834 Unavailable 365 Significant Hayes et al. (2020)
Gray seal Halichoerus grypus Western North Atlantic 27,131 Increasing 953 Significant Hayes et al. (2020)
(U.S. population)
Hooded seal Cystophora cristata Western North Atlantic 593,500 Increasing 5,199 Insignificant Hayes et al. (2019)
Harp seal Pagophilus groenlandicus ~ Western North Atlantic 7.4 million Increasing 232,422 Unknown Hayes et al. (2020)

*Most recently available stock size estimate, per cited reference.

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

#Based on annual human-caused mortality as a percentage of potential biological removal (PBR): Significant = > 10% of PBR; Insignificant = < 10% of PBR. Statistic based on fishing-related mortality with
inferred contribution from other sources (e.g., vessel collisions).

§ Reflects human-caused mortality from all known sources, including fishing-related, vessel collisions, and other/unspecified. Per cited reference.

T Species is ESA listed.
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3.45.2

34521

Environmental Consequences

ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.4.5-3 lists the issues identified for this resource and the indicators and significance criteria used to
assess impacts for the EIS.

Table 3.4.5-3. Issues, Indicators, and Significance Criteria Used to Assess Impacts to Marine

Mammals

Issue

Impact Indicator

Significance Criteria*

Seabed and water
column alteration

Affected water column and acres of seabed disturbance,

potential for displacement effects

Long-term habitat
alteration and
hydrodynamic effects

Measurable extent of potential habitat and hydrodynamic

effects, potential for regional effects

Underwater noise from
construction/conceptual
decommissioning

Magnitude, duration, and extent of exposure above
established effects thresholds, as noted below:
Behavioral thresholds:*

Impulsive source: 160 dBgrys

Non-impulsive source: 120 dBgrys
Injury thresholds

Impact pile driving (dBpEAK/dB CSEL):T
Low-frequency cetaceans: 219/183
Mid-frequency cetaceans: 230/185
High-frequency cetaceans: 202/155
Phocid pinniped: 218/185

Vibratory pile driving (dB CsgL):
Low-frequency cetaceans: 199
Mid-frequency cetaceans: 198
High-frequency cetaceans: 173
Phocid pinniped: 201

Underwater noise from
operation

Magnitude, duration, and extent of exposure above
established effects thresholds, as noted below:

Behavioral effect thresholds:*

120 dBrws
Permanent threshold shift (PTS) thresholds
All species: Not applicable

Airborne noise

Magnitude, duration, and extent of exposure above
established effects thresholds, as noted below:
Behavioral effect thresholds:®

Harbor seals: 90 dBrus

Other pinnipeds: 100 dBgrys
Cetaceans: Not applicable

Vessel traffic

Qualitative estimate of potential collision risk

Water quality impacts

Quantitative estimate of intensity and duration of suspended

sediment effects

Qualitative analysis of potential discharges (fuel spills, trash,

and debris) relative to baseline

Negligible: The impacts on
individual marine mammals and/or
their habitat, if any, would be at the
lowest levels of detection and
barely measurable, with no
perceptible consequences to
individuals or the population.
Minor: Impacts on individual marine
mammals and/or their habitat are
detectable and measurable;
however, they are of low intensity,
short term, and localized. Impacts
on individuals and/or their habitat
do not lead to population-level
effects.

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

Major: Impacts on individual marine
mammals and/or their habitat are
detectable and measurable; they
are of severe intensity, can be long
lasting or permanent, and are
extensive. Impacts to individuals
and/or their habitat would have
severe population-level effects, and
compromise the viability of the
species.
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Issue Impact Indicator Significance Criteria¥
Atrtificial light Intensity, frequency, and duration relative to baseline
Power transmission Theoretical extent of detectable EMF effects

* Behavioral effect thresholds for impact and vibratory pile driving defined by the NMFS (NOAA 2019). Distance to thresholds modeled by Denes et al.
(2021). dBrus = root mean square decibels re 1 pPa. Behavioral effects thresholds are unweighted,

T NOAA (2018) defines a permanent hearing threshold shift as the onset of physical injury from underwater noise exposure. NMFS has identified
different PTS thresholds for the low-, mid-, and high-frequency cetacean, and phocid pinnipeds based on group-specific hearing sensitivity. Distance to
PTS thresholds modeled by Denes et al. (2021). dBpeak = peak dB re 1 pPa. dBse. = cumulative SEL in dB re 1 uPa?/second. Peak thresholds are
unweighted, cumulative SEL thresholds are weighted by hearing group sensitivity.

* Onset of potential behavioral effects for vibratory pile driving defined by NOAA (2021), assuming WTGs similarly produce continuous low-frequency
underwater noise. Distance to behavioral threshold for vibratory pile driving modeled by Denes et al. (2021).

§ Airborne exposure threshold (unweighted decibels) defined by NOAA (2018). Distance to phocid pinniped thresholds estimated using methods
described by the Washington State Department of Transportation (2020). No airborne PTS threshold established for pinnipeds. No airborne thresholds
established for cetaceans.

¥ These significance criteria are intended to serve NEPA purposes only, and they are not intended to incorporate similar terms of art used in other
statutory or regulatory reviews. For example, the term “negligible” will be used for NEPA purposes as defined here and is not necessarily intended to
indicate a negligible impact or effect under the MMPA. Similarly, the use of “detectable” or “measurable” in the NEPA significance criteria is not
necessarily intended to indicate whether an effect is “insignificant” or “adverse” for purposes of ESA Section 7 consultation. For ESA Section 7
consultation, “insignificant effects” relate to the size of the impact and should never reach the scale where take occurs. Based on best judgment, a
person would not be able to meaningfully measure, detect, or evaluate insignificant effects.

3.45.2.2 NO ACTION ALTERNATIVE

Under the No Action alternative, BOEM would not approve the COP and the Proposed Action would not
be implemented. Existing environmental trends within the geographic analysis area would continue,
potentially influenced by the development of planned future activities on the mid-Atlantic OCS and
associated coastal areas over the coming decade. These include other offshore wind and renewable energy
projects, and potential port improvements to support the development of this industry regionwide (see
Appendix E).

This section provides a general description of these mechanisms, recognizing 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 actions 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 future activities might influence future environmental conditions.
Should any or all of the future activities described in Appendix E proceed, each would be subject to
independent NEPA analyses and regulatory approvals and their environmental effects would be fully
considered therein.

The Affected Environment section provides information on existing marine mammal species and habitat
trends due to past and present activities. Attachment 3 in Appendix E also provides additional information
regarding past and present activities and associated species impacts. Future, non-Project actions include
offshore development projects, military activities, dredged material disposal, commercial fishing, and
marine transportation.

Attachment 3 in Appendix E also discloses future non-offshore wind activities and associated marine
mammal impacts. Impacts associated with future offshore wind activities are described below. These
activities and their potential effects on marine mammals have been or will be subject to independent

NEPA analysis as they are planned and developed.

Future Activities (without the Proposed Action)

Accidental releases and discharges: BOEM prohibits the discharge or disposal of solid debris into

offshore waters during any activity associated with the construction and operation of offshore energy
facilities (30 CFR 250.300). The USCG similarly prohibits the dumping of trash or debris capable of
posing entanglement or ingestion risk (MARPOL, Annex V, Public Law 100220 (101 Stat. 1458)).
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BOEM also requires applicants to develop spill response and containment plans to quickly address
accidental spills of fuels, lubricants, and other contaminants. While marine vessels are an inherent source
of accidental releases of trash, debris, and contaminants, these requirements would effectively avoid and
minimize these impacts such that the resulting effects to marine mammals would be negligible.

Entanglement in fishing gear is a substantial ongoing threat to marine mammals. Fisheries interactions are
likely to have demographic effects on marine mammal species, with estimated global mortality exceeding
hundreds of thousands of individuals each year (Read et al. 2006; Reeves et al. 2013; Thomas et al. 2016).
In the Atlantic, bycatch occurs in various gillnet and trawl fisheries in New England and the Mid-Atlantic
coast, with hotspots driven by marine mammal density and fishing intensity (Lewiston et al. 2014; NMFS
2018a). Entanglement in fishing gear has been identified as one of the leading causes of mortality in
NARWSs and may be a limiting factor in the species recovery (Knowlton et al. 2012). Entanglement may
also be responsible for high mortality rates in other large whale species (Read et al. 2006).

BOEM anticipates that future projects would perform regular inspections to identify and remove derelict
fishing gear and other marine debris from offshore structures, either as an EPM or a mitigation
requirement. These inspections would provide a mechanism for removing harmful marine debris,
reducing associated risks to marine mammals. Entanglement in or ingestion of marine debris is a
significant source of human-caused mortality in many marine mammal species. For example, Baulch and
Perry (2014) identified ingested debris as the likely cause of mortality in 22% of beached marine mammal
carcasses. Approximately 50% of marine mammal species worldwide have been documented ingesting
marine litter (Werner et al. 2016). Entanglement in commercial fishing gear has been identified as one of
the leading causes of mortality in NARWSs and may be a limiting factor in the species recovery, with 83%
of observed individuals showing evidence of at least one and 53% showing evidence of multiple
entanglements (Knowlton et al. 2012). Accordingly, future actions would likely aid in reducing risks to
marine mammals from marine debris by removing derelict fishing gear, resulting in a minor beneficial
effect to marine mammals.

EMEF: At least seven submarine power and communications cables cross the RI/MA WEA. These cables
would presumably continue to operate and generate EMF effects under the No Action alternative. While
the type and capacity of those cables is not specified, the associated baseline EMF effects can be inferred
from available literature. Electrical telecommunications cables are likely to induce a weak EMF on the
order of 1 to 6.3 uV/m within 3.3 feet (1 meter) of the cable path (Gill et al. 2005). Fiber-optic
communications cables with optical repeaters would not produce EMF effects.

Under the No Action alternative, up to 7,248 miles of cable would be added in the geographic analysis
area, producing EMF in the immediate vicinity of each cable during operations. BOEM anticipates that
the proposed offshore energy projects would use HVAC transmission, but HVDC designs are possible
and could occur.

EMF effects on marine mammals from these future projects would vary in extent and magnitude
depending on overall cable length, the proportion of buried versus exposed cable segments, and project-
specific transmission design (e.g., HVAC or HVDC, transmission voltage, etc.). However, measurable
EMF effects are generally limited to within tens of feet of cable corridors. BOEM would require these
future submarine power cables to have appropriate shielding and burial depth to minimize potential EMF
effects from cable operation. Therefore, effects on marine mammals are likely to range from negligible to
minor, with minor effects only likely to occur under certain circumstances (i.e., in proximity to exposed
HVDC transmission cables).

New cable emplacement/maintenance: Future offshore wind projects could disturb up to 10,131 acres of
seabed while installing associated undersea cables, causing an increase in suspended sediment (see
Appendix E, Attachment 4 for calculation details). Those effects would be similar in nature to those
observed during construction of the BIWF (Elliot et al. 2017). While suspended sediment impacts would
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vary in extent and intensity depending on project and site-specific conditions, measurable impacts are
likely to be on the order of 500 mg/L or lower, lasting for minutes to hours, and limited in extent to within
a few feet vertically and a few hundred feet horizontally from the point of disturbance. The resulting
effects on marine mammals would likely be negligible to minor.

Noise: Numerous proposed offshore wind project construction projects could be developed on the mid-
Atlantic OCS between 2022 to 2030 (see Appendix E). These activities include impact pile driving, HRG
surveys, construction and O&M vessel use, and WTG operation. Based on the extent of noise impacts for
these types of activities, it is reasonable to conclude that impact pile-driving, construction vessel, and
HRG survey noise from these projects could adversely affect marine mammals. In addition, construction
noise impacts from future actions could affect marine mammal use of the geographic analysis area, and/or
the availability of fish and invertebrate prey resources.

As stated, future wind energy development projects would undergo independent NEPA analysis of both
project-specific and cumulative effects. BOEM recently completed a programmatic ESA consultation for
HRG survey activities supporting planned offshore wind energy development on the mid-Atlantic OCS
from June 2021 through June 2031. In addition to project-specific EPMs, BOEM would require
compliance with all mitigation and monitoring measures imposed as conditions of ESA and MMPA
compliance and other federal regulations. That process is likely to result in additional measures to avoid
and minimize adverse noise effects on marine mammals resulting from the various potential exposure
scenarios described below.

Impulsive Noise: Up to 2,547 new offshore structures associated with offshore wind development would
be installed on the geographic analysis area under the No Action alternative (NMFS 2021). The
anticipated construction windows for these projects would begin in 2022 and continue through 2030.
Many of these structures would be installed using impact pile driving, producing high-intensity impulsive
underwater noise at levels exceeding biologically significant effect thresholds for marine mammals. In
addition, as stated above, noise impacts from future actions could affect marine mammal use of the
geographic analysis area, and/or the availability of fish and invertebrate prey resources. These effects
would vary in extent and intensity based on the scale and design of each project. Moreover, noise effects
could increase in significance if individual marine mammals and/or their prey and forage resources
experience repeated stressor exposures from multiple projects.

Marine mammals could experience any of the following three potential exposure scenarios under the No
Action alternative:

e Concurrent exposure to noise from two or more impact hammers, operating within the same
project or in adjacent projects

e Non-concurrent exposure to noise from multiple pile driving events within the same year
e Exposure to two or more concurrent or non-concurrent pile driving events over multiple years

Based on currently planned project schedules, the concurrent exposure scenario could occur under the No
Action alternative and could result in impacts on marine mammals. The number of potential concurrent
exposure days within the RI/MA WEA ranges from 106 to 357 assuming one foundation installation per
project per day, and from 53 to 179 days assuming two foundations per project per day, depending on the
year (see Table E-4 in Appendix E for details). Behavioral avoidance of noise impacts could also indirectly
affect marine mammal use of the area, even if significant impacts do not occur therein.

In terms of broader regional effects, project construction in the Delaware and Maryland lease areas under
the No Action alternative could generate up to 17 days of concurrent pile driving in 2023 and 129 days of
concurrent pile driving in 2024, assuming one foundation per day (see Table E-4 in Appendix E for
details). An individual marine mammal present in either of these areas on those days could be exposed to
the noise from more than one pile driving event per day, repeated over a period of days.
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Concurrent pile driving within and between future projects would increase the intensity and extent of
sound exposure within the respective impact areas but would decrease the total number of days of stressor
exposure in any given year. It may be desirable to plan for concurrent pile driving in order to avoid
underwater noise impacts during critical periods when sensitive or particularly vulnerable populations
(e.g., NARW) are most likely to be present. However, this could result in greater exposure for marine
mammal species that are more likely to be present when concurrent pile driving occurs. These individuals
may be more likely to suffer noise-related injuries and other adverse physiological and behavioral effects
as a consequence. Physiological effects may include elevated chronic stress and depressed immune
function (Erbe et al. 2018; Romano et al. 2004; Wright et al. 2007).

Under the second exposure scenario, individual marine mammals could be exposed to multiple non-
concurrent pile-driving activities at different times within the same year. This scenario includes concurrent
neighboring projects that time their respective pile-driving activities to occur on different days. Non-
concurrent pile driving would decrease the intensity and extent of impulsive noise exposure but would
increase the total number of exposure days. Given that multiple future actions are proposed for construction
between 2022 and 2030 (see Table E-2 in Appendix E), it is likely that some individual marine mammals
will experience two or more impact pile-driving noise exposure days within the same year.

In addition to impact pile driving, HRG surveys supporting project construction would also produce
mobile impulsive underwater noise. BOEM (2021a) reviewed underwater noise levels produced by the
available types of HRG survey equipment as part of a programmatic biological assessment for this and
other activities associated with regional offshore wind energy development. NMFS (2021) concurred with
BOEM’s determination that planned HRG survey activities using even the loudest available equipment
types would be unlikely to injure or measurably affect the behavior of ESA-listed marine mammals. The
rationale supporting this conclusion also applies to non-listed marine mammal species. Specifically, the
noise levels produced by HRG survey equipment are relatively low, meaning that an individual marine
mammal would have to remain close to the sound source for extended periods of time to experience injury.
This type of exposure is unlikely as the sound sources are continuously mobile and directional (i.e.,
pointed at the bottom). Moreover, consistent with BOEM requirements the applicant has developed a
mitigation plan (SFW 2020) that includes protected species observer (PSO) monitoring of species-specific
clearance zones around HRG survey activities and mandatory shutdown procedures to further minimize
exposure risk. These measures would effectively avoid the risk of permanent threshold shift (PTS) or TTS
effects on marine mammals from HRG survey activities. While individual marine mammals may be
exposed to HRG survey noise sufficient to cause behavioral effects, those effects would be temporary in
nature and unlikely to cause any perceptible longer-term consequences to individuals or populations.

As stated, considering the number and extent of projects planned in the geographic analysis area, it is
likely that underwater noise impacts sufficient to cause adverse effects on marine mammals could occur
under the No Action alternative. This could result from direct noise impacts that adversely affect marine
mammals and/or their prey species, or from behavioral effects that alter marine mammal use of the area.
The extent, duration, and significance of these effects would vary based on project specific factors. All
future actions are expected to include EPMs to avoid and minimize impacts on marine mammals. Those
actions are also likely to be required to comply with additional mitigation measures as a condition of
permitting. When these factors are considered, the effects of impulsive noise exposure on marine
mammals under the No Action alternative would range from minor to moderate, varying by species.

Non-impulsive Noise: Under the No Action alternative, several new sources of non-impulsive underwater
noise would be introduced to the environment. These sources include vibratory pile driving used for
various aspects of project construction, HRG surveys, helicopters and fixed-wing aircraft, construction
and O&M vessel noise, and operational noise. These non-impulsive noise sources would add to other
manmade sources of non-impulsive noise that account for the majority of ambient noise pollution in the
marine environment. Continuous low-frequency sound from large vessel engines, specifically ocean-
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going cargo, tanker, and container vessels, is the primary source of ambient noise pollution in the marine
environment (Basset et al. 2012). While smaller vessels, activities like vibratory pile driving, and offshore
wind farm operations also generate non-impulsive noise, these sources are likely to account for a small
percentage of ambient noise energy in the marine environment.

Construction and O&M vessels associated with planned offshore wind projects are the most likely
sources of non-impulsive underwater noise impacts to occur in the geographic analysis area. Vibratory
pile driving noise from the installation of cofferdams as part of cable installation for future projects could
also occur in the geographic analysis area. Non-impulsive noise impacts on marine mammals resulting
from these activities would vary in location, extent, and duration, as determined by the specific design
and construction requirements for each project. The resulting effects on marine mammals would similarly
range from minor to moderate, varying by marine mammal species.

Tougaard et al. (2020) summarized available monitoring data on wind farm operational noise, including
both older generation geared turbine designs and quieter modern direct-drive systems like those proposed
for the SFWF. They determined that operating turbines produce underwater noise on the order of 110 to
125 dBrws, occasionally reaching as high as 128 dBrws, in the 10-Hz to 8-kHz range. This is consistent
with the noise levels observed at the BIWF (110 to 125 dB re 1 uPa SPL RMS; Elliot et al. 2019) and the
range of values observed at European wind farms and is therefore representative of the range of
operational noise levels likely to occur from future wind energy projects. More recently, Stober and
Thomsen (2021) used monitoring data and modeling to estimate operational noise from larger (10 MW)
current generation direct-drive WTGs and concluded that these designs could generate higher operational
noise levels than those reported in earlier research. This suggests that operational noise effects on marine
mammals could be more intense and extensive than those considered herein, but the findings have not
been validated. As discussed in Section 3.4.4.2.3, operational noise from offshore wind turbines would
typically attenuate below the 120 dBrms marine mammal behavioral disturbance and auditory masking
threshold within approximately 120 feet and below existing ambient noise levels within a few to several
hundred feet of each foundation, respectively. This indicates that operational noise effects from other
future actions would likely be minor.

O&M vessels could travel through the geographic analysis area, generating underwater noise. More
broadly, BOEM considers it unlikely that vessel noise from wind farm operations would be detectable and
measurable, but short term and localized. Impacts on individuals and/or their habitat would not lead to
population-level effects. On this basis, the effects of underwater noise from future O&M vessel activities
would likely be minor.

Planned future actions may also employ helicopters and fixed-wing aircraft for initial site surveys,
establishing and monitoring protected species exclusion zones during project construction, and for periodic
facility inspections during project O&M. Aircraft associated with projects in the geographic analysis area
could travel through and affect marine mammals. In general, marine mammal behavioral responses to
aircraft most commonly occur at distances of less than 1,000 feet, and those responses are typically limited
and likely insignificant (Patenaude et al. 2002). Similarly, aircraft could disturb hauled-out seals if aircraft
overflights occur within 2,000 feet of a haul-out area. BOEM would require all aircraft operations to
comply with current approach regulations for any sighted NARWSs or unidentified large whale. Current
regulations (50 CFR 222.32) prohibit aircraft from approaching within 1,500 feet of NARW. BOEM
expects that most aircraft operations would occur above this altitude limit except under specific
circumstances (e.g., helicopter landings on the service operations vessel or visual inspections of WTGs).
Aircraft operations could result in temporary behavioral responses, including short surface durations,
abrupt dives, and percussive behaviors (i.e., breaching and tail slapping) (Patenaude et al. 2002), but
BOEM does not expect that these brief and infrequent exposures would result in biologically significant
effects on marine mammals. On this basis, noise and disturbance effects on marine mammals from aircraft
operations under the No Action alternative are expected to be negligible to minor.
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Port utilization: The development of an offshore wind industry on the mid-Atlantic OCS may incentivize
the expansion or improvement of regional ports to support planned and future projects. Port
improvements could lead to an increase in vessel traffic during construction (see Vessel traffic), O&M,
and conceptual decommissioning. The resulting change in vessel traffic in the geographic analysis area
cannot be predicted because, while some ports have been identified as possibilities for expansion, no
specific project plans have been proposed.

However, any future port expansion and associated increase in vessel traffic would be subject to
independent NEPA analysis and regulatory approvals requiring full consideration of potential effects on
marine mammals regionwide.

Presence of structures: The future addition of up to 2,547 new WTG and OSS foundations in the
geographic analysis area would result in artificial reef and hydrodynamic effects that influence primary
and secondary productivity and the distribution and abundance of fish and invertebrates community
structure within and in proximity to project footprints. Depending on proximity and extent, hydrodynamic
and reef effects from future actions could influence the availability of prey and forage resources for
marine mammals. Project-specific effects would vary, recognizing that larger and/or contiguous projects
could have more significant hydrodynamic effects and broader scales. This could in turn lead to more
significant effects on prey and forage resources, but the extent and significance of these effects cannot be
predicted based on currently available information.

The long-term presence of WTG structures could displace marine mammals from preferred habitats or
alter movement patterns, potentially changing exposure to commercial and recreational fishing activity.
The evidence for long-term displacement is unclear and varies by species. For example, Long (2017)
studied marine mammal habitat use around two commercial wind farm facilities before and after
construction and found that habitat use appeared to return to normal after construction. He cautioned that
these findings were not definitive and additional research was needed. In contrast, Tielmann and
Carstensen (2012) observed clear long-term (greater than 10 years) displacement of harbor porpoises
from commercial wind farm areas in Denmark. Displacement effects remain a focus of ongoing study
(Kraus et al. 2019). Other studies have documented apparent increases in marine mammal density around
wind energy facilities. For example, Russel et al. (2014) found clear evidence that seals were attracted to
a European wind farm, apparently attracted by the abundant concentrations of prey created by the
artificial reef effect. Gray seals are particularly susceptible to entrapment in trawl fisheries (Lyssikatos
2015). If commercial trawling were to occur near wind farms, increased interactions and resulting
mortality of gray seals might be anticipated.

Hayes et al. (2021) note marine mammals are following shifts in the spatial distribution and abundance of
their primary prey resources driven by increased water temperatures and other climate-related impacts.
These range shifts are primarily oriented northward and toward deeper waters. The widespread
development of offshore renewable energy facilities may facilitate climate change adaptation for certain
marine mammal prey and forage species. The artificial reefs created by these structures form biological
hotspots that could support species range shifts and expansions and changes in biological community
structure (Degraer et al. 2020; Methratta and Dardick 2019; Raoux et al. 2017). In contrast, broadscale
hydrodynamic impacts could alter zooplankton distribution and abundance (van Berkel et al. 2020). There
is considerable uncertainty as to how these broader ecological changes will affect marine mammals in the
future, and how those changes will interact with other human-caused impacts. The effect of these IPFs on
marine mammals and their habitats under the No Action alternative could be positive or negative, varying
by species, and their significance is unknown.

The presence of structures could also concentrate recreational fishing around foundations, potentially
increasing the risk of marine mammal entanglement in both lines and nets and increasing the risk of
injury and mortality due to infection, starvation, or drowning (Moore and van de Hoop 2012). These
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structures could also result in fishing vessel displacement or gear shift. The potential impact to marine
mammals from these changes is uncertain. However, if a shift from mobile gear to fixed gear occurs,
there would be a potential increase in the number of vertical lines, resulting in an increased risk of marine
mammal interactions with fishing gear. Entanglement in fishing gear has been identified as one of the
leading causes of mortality in NARW and may be a limiting factor in the species recovery (Knowlton et
al. 2012). Johnson et al. (2005) report that 72% of NARWS show evidence of past entanglements.
Additionally, recent literature indicates that the proportion of NARW mortality attributed to fishing gear
entanglement is likely higher than previously estimated from recovered carcasses (Pace et al. 2021).
Entanglement may also be responsible for high mortality rates in other large whale species (Read et al.
2006). Abandoned or lost fishing gear may get tangled with foundations, reducing the chance that
abandoned gear would cause additional harm to marine mammals and other wildlife, though debris
tangled with WTG foundations may still pose a hazard to marine mammals. These potential long-term
intermittent impacts would persist until decommissioning is complete and structures are removed.

Light: The addition of up to 2,547 new offshore structures in the geographic analysis area with long-term
hazard and aviation lighting, as well as lighting associated with construction vessels, would increase
artificial lighting. Orr et al. (2013) concluded that the operational lighting effects from wind farm
facilities to marine mammal distribution, behavior, and habitat use were uncertain but likely negligible if
recommended design and operating practices are implemented. BOEM would require wind farm
developers to comply with the current design guidance for avoiding and minimizing artificial lighting
effects. On this basis, BOEM anticipates artificial lighting impacts from future wind farm development
and other offshore activities would be negligible.

Seabed and water column alteration: The future addition of up to 2,547 new WTG and OSS foundations
in the geographic analysis area would result in artificial reef and hydrodynamic effects that influence
primary and secondary productivity and the distribution and abundance of fish and invertebrates
community structure within and in proximity to project footprints. Depending on proximity and extent,
hydrodynamic and reef effects from future actions could influence the availability of prey and forage
resources for marine mammals. Project-specific effects would be similar in nature across proposed
offshore wind projects, recognizing that larger and/or contiguous projects could have more significant
hydrodynamic effects and broader scales. This could in turn lead to more significant effects on prey and
forage resources, but the extent and significance of these effects cannot be predicted based on currently
available information.

Traffic: BOEM estimates that construction of future offshore wind projects would begin in earnest in 2021,
peak in 2025, and conclude in 2030. Vessel activity could peak in 2024 with as many as 379 vessels involved
in the construction of reasonably foreseeable projects (see Section 3.5.6.2.2 [No Action Alternative]).

Once future projects are operational, they would be serviced by CTVs making routine trips between the
wind farms and port-based O&M facilities several times per week. Increased vessel traffic presents a
potential increase in collision-related risks to marine mammals. BOEM anticipates that those risks would
be minimized by project-specific EPMs and compliance with additional mitigation measures required as a
condition of ESA and MMPA compliance. While these measures are likely to be effective avoiding
adverse effects on sensitive species like NARW, they would not eliminate risks to other marine mammal
species. Accordingly, effects to marine mammals from increased vessel activity could range from minor
to moderate, recognizing that additional mitigation measures would likely be imposed if vessel operations
result in unacceptable adverse effects.

Unplanned maintenance activities would require the periodic use of larger vessels of the same class used
for project construction. Unplanned maintenance would occur infrequently dictated by equipment
failures, accidents, or other events. The number and size of CTVs and number of trips per week required
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for planned maintenance would vary by project based on the number of WTGs. Vessel requirements for
unplanned maintenance would also likely vary based on overall project size. These future actions would
pose the same type of vessel-related collision risks to marine mammals as for planned trips, but the
potential extent and number of animals potentially exposed cannot be determined without project-specific
information. Accordingly, effects to marine mammals from increased vessel activity could range from
minor to moderate, recognizing that additional mitigation measures would likely be imposed if vessel
operations result in unacceptable adverse effects.

Climate change: Global climate change is an ongoing risk to marine mammals. Hayes et al. (2021) note
marine mammals are being forced to adapt to changes in the spatial distribution and abundance of their
primary prey resources. The range of habitats for many finfish, invertebrate, and zooplankton species on
the mid-Atlantic OCS are shifting northward and toward deeper waters in response to changes in
temperature regime, acidification, and other climate-driven effects on the ocean environment. The
potential implications of these and other related environmental changes for marine mammals, and the
ways in which they are likely to interact with the effects of regional offshore wind development, are
complex and uncertain. This is particularly true when evaluating potential effects at the scale of the
geographic analysis area. However, it is likely that some species are likely to adapt to these environmental
changes more effectively than others. In contrast, populations that are already vulnerable, such as NARW,
may face increased risk of extinction as a consequence of climate change and other factors.

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 marine
mammals associated with the Project would not occur. However, ongoing and future activities would
result in a range of temporary to long-term impacts (disturbance, displacement, injury, mortality, and
reduced reproductive and foraging success) on marine mammals, primarily from exposure to
construction-related underwater noise, vessel activity, and habitat changes resulting from artificial reef
and hydrodynamic effects associated with offshore wind structures.

BOEM anticipates that impacts from ongoing activities, especially vessel traffic and noise, as well as
fisheries gear interactions, would be moderate. In addition to ongoing activities, reasonably foreseeable
activities other than offshore wind may also contribute to impacts on marine mammals. Reasonably
foreseeable activities other than offshore wind include increasing vessel traffic; new submarine cable and
pipeline installation and maintenance; marine surveys; marine minerals extraction; port expansion;
channel-deepening activities; military readiness activities; and the installation of new towers, buoys, and
piers. BOEM anticipates that the impacts of reasonably foreseeable activities other than offshore wind
would be moderate. BOEM expects the combination of ongoing activities and reasonably foreseeable
activities other than offshore wind to result in moderate impacts on marine mammals, primarily driven
by ongoing noise impacts and interaction with commercial and recreational fisheries gear.

The combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the
combined effects of all IPFs likely to occur under the No Action alternative. BOEM anticipates that the
impacts associated with future offshore wind activities in the geographic analysis area combined with
ongoing activities, reasonably foreseeable environmental trends, and reasonably foreseeable activities
other than offshore wind would result in moderate adverse effects because of the presence of structures
and pile-driving noise and increased vessel traffic. Additionally, the presence of structures could
potentially result in minor beneficial impacts on some marine mammal species. The majority of offshore
structures in the geographic analysis area for marine mammals would be attributable to the offshore wind
industry. The offshore wind industry would also be responsible for a majority of the impacts associated
with new cable emplacement and EMF, but effects to marine mammals resulting from these IPFs would
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be localized and temporary and would not be expected to be biologically significant. The offshore wind
industry would be responsible for a majority of the impacts associated with pile-driving noise, which
could lead to moderate impacts to marine mammals in the geographic analysis area. However, overall,
this conclusion assumes that irreversible impacts on individual marine mammals would not have negative
significant consequences at the population level, or that any population-level effects would be
recoverable.

The No Action alternative would forgo any long-term monitoring that SFW has committed to, or would
be required to perform, the results of which could provide an understanding of the effects of offshore
wind development, benefit future management of these resources, and inform planning of other offshore
developments. BOEM acknowledges, however, that other ongoing and future monitoring and surveys
could provide similar data to support similar goals.

3.45.2.3 PROPOSED ACTION ALTERNATIVE
Construction and Installation

Seabed and water column disturbance: Construction of the SFWF and SFEC Project components would
physically disturb the water column and seabed. However, the area affected at any given time would be
small and insignificant compared to current baseline levels of disturbance. Similarly, the water column
and seabed in Lake Montauk would be disturbed during dredging and construction activities at the O&M
facility. However, the affected area would be limited in size and relatively confined within the harbor
(Stantec 2020), where routine maintenance dredging already occurs. Therefore, direct impacts from
seabed disturbance are unlikely to measurably affect individual marine mammals. While indirect effects
to fish and invertebrate prey resources would occur, these impacts are not likely to significantly affect the
availability of prey and forage resources for marine mammals (see Section 3.4.2 [Benthic Habitat,
Essential Fish Habitat, Invertebrates, and Finfish] for additional discussion). Therefore, seabed and water
column disturbance during construction would have negligible to minor effects on marine mammals,
varying in significance by species.

Noise: Construction of the SFWF and SFEC would produce short-term underwater and airborne noise
with the potential to affect marine mammals. Construction noise sources include impact and vibratory pile
driving, construction vessels, HRG survey equipment, and helicopters and fixed-wing aircraft.

Impact pile driving would be used to install the SFWF monopile foundations and may also be used to a
limited extent to construct moorage improvements at the Montauk O&M facility. Vibratory pile driving
may be used to construct the temporary cofferdam at the SFEC sea-to-shore transition and would also be
used for O&M facility improvements. Construction vessels and HRG survey equipment would be used
throughout SFWF and SFEC construction. Smaller construction vessels and dredging equipment would
be used for O&M facility construction.

Impact hammer installation of the SFWF monopile foundations would produce the most intense
underwater noise impacts with the greatest potential to cause injury-level effects on marine mammals.
The action alternatives incorporate a range of EPMs that SFW has committed to in their COP Table ES-1
and are described in Appendix G, Table G-1.

Vibratory pile driving would generate intense non-impulsive noise impacts. Non-impulsive noise is less
likely to cause injury to marine mammals, but the loud, continuous sound field generated by these sources
can interfere with, or mask, communication and the ability to detect predators and locate prey (Hatch et
al. 2012; Putland et al. 2017). HRG survey equipment is mobile, meaning that the sound source and the
receptor, marine mammals, are moving in relation to one another. This tends to limit the duration of
exposure such that injury-level effects are unlikely, but exposures exceeding behavioral and auditory
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masking thresholds may still occur. In contrast, vibratory pile driving used to install the temporary
cofferdam at the SFEC sea-to-shore transition site would be stationary. While vibratory pile driving is
lower in intensity than HRG survey equipment, the continuous noise it generates can cause auditory
masking effects over great distances. Vessel engines also produce non-impulsive low frequency sound.
While lower in intensity than vibratory pile driving, vessel engines operate continuously and can
substantially alter the ambient noise environment.

Alternatively, SFW could use casing pipe for the temporary cofferdam, which would be installed using
impact pile driving, which would result in less acoustic impact than vibratory pile driving to construct a
cofferdam (Zeddies 2021).

Underwater noise impacts on marine mammals are evaluated using behavioral and injury-level thresholds
for different marine mammal species groups developed by NMFS (NOAA 2018). Specific hearing loss
thresholds are defined for different marine mammal species groups based on hearing sensitivity. These
thresholds are summarized in Table 3.4.4 3. As shown, marine mammals are organized into four different
groups based on hearing sensitivity, specifically the range of sound frequencies they are most sensitive to.
NOAA (2018) has defined dual PTS and TTS criteria for each group that can be used to evaluate the
potential for hearing injury from exposure to different types of noise exposure, such as instantaneous
exposure to a single pile strike, cumulative exposure to multiple pile strikes or cumulative exposure to
non-impulsive sources like vibratory pile driving or vessel noise (NOAA 2018). NMFS (NOAA 2018)
has also defined threshold criteria for behavioral effects from impulsive and non-impulsive noise sources
and for behavioral and auditory masking effects from non-impulsive noise sources (see Table 3.4.4 3).

Denes et al. (2021) developed sound source level estimates for monopile installation, vibratory pile
driving used for sea-to-shore transition construction, and construction vessel noise. They then used those
source values to estimate the distance required for that noise to attenuate to the marine mammal exposure
thresholds shown in Table 3.4.4 3. The resulting values represent a radius extending around each noise
source where potential injurious-level effects could occur. CSA Ocean Associates (2020) used similar
methods to estimate an effect radius for HRG survey equipment. These effect radii are shown in Table
3.4.4 4. The single strike injury distances apply only to impact pile driving and represent how close a
marine mammal would have to be to the source to be instantly injured by a single pile strike. The
cumulative injury distances consider total estimated daily exposure, meaning a marine mammal would
have to remain within that threshold distance over an entire day of exposure to experience hearing injury.
The behavioral and auditory masking values are instantaneous exposure distances, meaning that any
animal within the effect radius is assumed to have experienced a temporary to short-term adverse effect.

Table 3.4.5-4. Distance Required to Attenuate Underwater Construction Noise Below Marine
Mammal Injury and Behavioral Effect Thresholds by Activity and Hearing/Species Groups

Construction Species Exposure Distance to Exposure Distance to Exposure Distance to
Activity Group Single Strike Injury Cumulative Injury Behavioral Effect
Threshold (feet) Threshold (feet) Threshold (feet)

Monopile Low-frequency cetaceans 30 28,517 15,794

foundation

installation* Mid-frequency cetaceans 3 197 8,465
High-frequency cetaceans 797 11,900 7,142
Phocid pinnipeds (seals) 39 3,750 11,837

Temporary Low-frequency cetaceans Not applicable (N/A) 4,823 120,374

cofferdam

installation™* Mid-frequency cetaceans N/A 0 68,537
High-frequency cetaceans N/A 207 52,598
Phocid pinnipeds (seals) N/A 338 100,784
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Construction Species Exposure Distance to Exposure Distance to Exposure Distance to
Activity Group Single Strike Injury Cumulative Injury Behavioral Effect
Threshold (feet) Threshold (feet) Threshold (feet)

Construction Low-frequency cetaceans N/A 367 48,077

vessel

operation®* Mid-frequency cetaceans N/A 115 44,236
High-frequency cetaceans N/A 338 42,362
Phocid pinnipeds (seals) N/A 164 47,001

HRG surveys" Low-frequency cetaceans 0 5 463
Mid-frequency cetaceans 0 <3 463
High-frequency cetaceans 0 120 463
Phocid pinnipeds (seals) 0 <3 463

O&M facility Low-frequency cetaceans N/A 169 N/A

improvementsST
Mid-frequency cetaceans N/A 15 N/A
High-frequency cetaceans N/A 250 N/A
Phocid pinnipeds (seals) N/A 103 4,460

*Data from Denes et al. (2021). Values are maximum modeled effect distance estimates for difficult installation of an 11-meter monopile using an IHC
S-4000 impact hammer with 10-dB attenuation. A difficult installation would nearly double the number of hammer strikes anticipated for a typical pile
installation. The cumulative injury threshold distances for typical pile installation would be smaller, as described under Impulsive noise below.

T Sheet pile cofferdam installed using a vibratory hammer.

* Analysis considered use of dynamic positioning thrusters by construction vessels. This analysis did not consider the timing, frequency, and duration of
noise from background vessel traffic in and near the Lease Area. Noise levels produced by construction vessels are expected to be similar to
these background sources.

§ Distance to threshold estimated assuming the use of AZ-type sheet piles, with a maximum of 33 piles driven within a 24-hour period.

¥ Threshold distances based on the loudest type of HRG survey equipment, as summarized by CSA Ocean Sciences Inc. (2020).

TCalculated using the methods and associated analysis tools described in NOAA (2018).

The Proposed Action includes the installation of 16 monopile foundations using an impact hammer. The
installation scenario considered in the analysis assumes 15 “standard” installations requiring
approximately 4,500 pile strikes over 2 hours to achieve desired depth, and one “difficult” installation
requiring 8,000 pile strikes and up to 4 hours due to underlying substrate conditions. After each pile is
driven to depth, the construction vessel would attach appurtenant platforms and equipment and then
reposition to the next foundation site. Under the most aggressive installation scenario a total of six
foundations could be installed in 7 days. These exposures distance estimate reflect the planned use of a
noise attenuation system that will reduce the source noise level by an average of 10 dB per hammer strike,
which is achievable with currently available technologies (Bellman et al. 2020).

Monopile installation is the most likely source of permanent hearing injury and other temporary to short-
term effects to marine mammals from Project-related underwater noise. The likelihood of injury depends
on proximity to the noise source, the intensity of the source, the effectiveness of noise attenuation
measures, and the duration of noise exposure. A detailed discussion of noise is provided in Vineyard
Wind final EIS Section 3.4.1.1.1 (BOEM 2021b). For example, a low-frequency cetacean would have to
remain 5.4 miles (28,517 feet) from the impact hammer operation over the 4 hours required for a difficult
monopile installation to potentially experience permanent hearing injury, referred to as a PTS. Over a
shorter time frame, the low-frequency cetacean would have to be closer to the pile to experience a PTS.
Mid-frequency cetaceans and phocid pinnipeds are less sensitive to the intense, low-frequency sounds
produced by impact pile driving and would have to be much closer to the source to be injured. For
example, phocid pinnipeds would need to remain at 0.7 mile (3,750 feet) from the same noise source to
experience cumulative injury. Aversion responses (avoidance of sound levels or acoustic sources that are
disturbing or injurious) by marine mammals have been documented (Dunlop et al. 2017; Ellison et al.
2012; Southall et al. 2007). While avoidance responses are often variable and remain poorly understood,
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the available information suggests that mobile marine mammals are likely to leave areas where potentially
harmful noise effects are occurring, thereby reducing risk of PTS and TTS.

Vibratory pile driving used during construction of the SFEC sea-to-shore transition would create a large
exposure area for underwater noise in excess of the 120 dBrwms threshold for behavioral effects from non-
impulsive noise sources, extending outward in a semicircle up to 120,374 feet (22.8 miles) from the
potential cofferdam sites (Denes et al. 2021) (see Figure C-32 in Appendix C). This noise source would
be limited in duration, lasting no more than 18 hours per day over a maximum of 2 days (up to 36 hours
total for installation and removal). Impulsive noise from HRG survey equipment (sparkers and boomers)
and non-impulsive noise exceeding thresholds from construction vessels would extend outward from each
source up to 463 and 48,077 feet (9.1 miles), respectively, and would occur intermittently over up to 60
total days.

As discussed above, the applicant-committed EPMs and additional mitigation measures would effectively
minimize hearing impairment risks to most marine mammals from instantaneous and cumulative noise
exposure. These measures emphasize protection of the critically endangered NARW, such as concentrating
construction within a timing window when this species is least likely to be present. This timing window is
not protective for all species, and some impact areas for PTS, TTS, and behavioral effects are large enough
that the potential for individual exposure cannot be ruled out.

CSA Ocean Sciences Inc. (2020) developed estimates of the number marine mammals that could be
exposed to potential adverse noise-related effects. They used a sophisticated exposure model to estimate
the number of individuals by species that could be exposed to noise levels sufficient to elicit some degree
of PTS (i.e., permanent hearing injury), TTS (i.e., a temporary and recoverable loss of hearing
sensitivity), and other short-term physiological and behavioral effects from construction noise exposure
over a 48-day work period, but the proposed work is planned for only 30-day work window. The modeled
scenario included the planned use of noise attenuation system capable of achieving at least a 10-dB
reduction in sound source level and timing restrictions to protect NARW but did not account for other
measures to reduce exposure risk (i.e., clearance zone monitoring using PSOs and PAM, soft starts, and
shutdown procedures). These results are summarized in Table 3.4.45.

Table 3.4.5-5. Estimated Number of Marine Mammals Experiencing a Permanent Threshold Shift
and Temporary Threshold Shift or Behavioral Effects from Construction-Related Impact Pile
Driving

Functional Species Estimated Number of Affected Individuals*
Hearing Group
PTS Cumulative PTS from Peak Sound TTS or Physiological
Sound Exposure Pressure Exposure Behavioral Effects
Low-frequency Fin whale 1 <1 6
cetaceans -
Minke whale 1 <1 10
Sei whale <1 <1 <1
Humpback whale 4 <1 8
NARW <1 <1 4
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Functional Species Estimated Number of Affected Individuals*
Hearing Group
PTS Cumulative PTS from Peak Sound TTS or Physiological
Sound Exposure Pressure Exposure Behavioral Effects
Mid-frequency Sperm whale <1 <1 <1
cetaceans - -
Atlantic spotted dolphin <1 <1 2
Atlantic white sided dolphin <1 <1 107
Common bottlenose dolphin <1 <1 43
Common dolphin <1 <1 197
Risso’s dolphin <1 <1 <1
Pilot whale <1 <1 <1
High-frequency Harbor porpoise 1 2 78
cetaceans
Phocid pinnipeds  Gray seal <1 <1 60
Harbor seal <1 <1 54

Source: CSA Ocean Sciences Inc. (2020).

*Modeled exposure estimates based on impact hammer installation of 16 11-meter monopiles. Installation scenario assumes one difficult and 15
normal installations requiring 4 hours and 2 hours of pile driving, respectively, and use of a noise attenuation system achieving 10-dB effectiveness.
Values < 1 indicate a modeled exposure estimate of greater than 0 but less than 0.5 individual, which is considered a result of zero for regulatory
purposes.

T See impact significance criteria definitions in Table 3.4.4-3.

As shown, CSA Ocean Sciences Inc (2020) estimated that up to one fin whale, one sei whale, four
humpback whales, and three harbor porpoises could experience PTS injury from exposure to cumulative
and peak impact pile-driving noise under the Proposed Action. None of the other marine mammal species
that occur in the noise impact area, including NARW, are likely to experience PTS (as indicated by an
individual exposure estimate of < 1). Individuals from several species are likely to experience noise
exposure sufficient to cause TTS or behavioral effects. TTS and behavioral exposures can have an array
of adverse effects on marine mammals, even in the absence of overt behavioral responses. For example, a
reduction in effective “communication space” caused by auditory masking can it more difficult to locate
companions and maintain social organization (Cholewiak et al. 2018). This can increase physiological
stress, leading to impaired immune function and other chronic health problems (Hatch et al. 2012;
Rolland et al. 2012), and even lead to broader changes in distribution, and population fragmentation
(Brakes and Dall 2016; Davis et al. 2017). These kinds of effects are most associated with long-term
changes in the ambient noise environment, specifically from chronic exposure to noise from increasing
levels of marine vessel traffic. All construction-related noise sources would cease once construction is
completed, and any animals suffering from TTS or stress from auditory masking and behavioral exposure
would be expected to recover fully within hours to days.

Using the significance criteria in Table 3.4.4-3, the construction noise exposures summarized in Table
3.4.4-5 would result in moderate effects on fin, minke, and humpback whales and harbor porpoises; and
minor effects on NARW and Atlantic spotted, Atlantic white-sided, common bottlenose, and common
dolphins. Construction noise effects on Risso’s dolphin and sei, sperm, and pilot whales would be
negligible. These are likely overestimates, in that they do not consider establishment and monitoring of
clearance zones using PSOs and PAM, soft-start and shutdown procedures, and other planned measures to
avoid and minimize exposure.

CSA Ocean Sciences Inc. (2020) did not explicitly consider exposure to vessel noise in their assessment.
In general, construction vessel noise is unlikely to cause cumulative hearing injury in marine mammals
because this would require prolonged exposure at close proximity to the source (i.e., within 400 feet for
24 hours). This is an unlikely scenario. For example, an animal swimming at 2.5 miles per hour, the lower
end of average swim speeds for the NARW (Baumgartner and Mate 2005), would travel 400 feet in less
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than 2 minutes. Moving vessels produce lower noise levels, further reducing the potential for injury-level
exposure. Animal movement would also reduce exposure to potential behavioral and auditory masking
effects. For example, a marine mammal moving away from a stationary construction vessel at 2.5 miles
per hour would clear the maximum potential behavioral exposure zone within approximately 4 hours. As
stated above, available data suggests that mobile marine mammals would avoid behavioral disturbances
like those resulting from vessel noise, meaning that the duration of exposure to noise from slow-moving,
or closely clustered and stationary construction vessels would be limited. Moreover, a substantial portion
of construction vessel activity would occur in an area having high existing levels of vessel traffic. In these
areas, construction vessel noise would contribute to, but may not substantially alter, ambient noise
generated by existing large vessel traffic in the vicinity. While some individual marine mammals may
experience short-term behavioral and auditory effects from vessel noise exposure, these effects would be
short term in duration and broader stock or population-level impacts are unlikely. Therefore, construction
vessel noise impacts on marine mammals would likely be minor.

Construction of the O&M facility would include dredging to bring the proposed berthing area to suitable
depth for crew transport and maintenance vessels, and vibratory pile driving to install five 2-foot-diameter
steel piles. A limited number of impact hammer strikes may be used to complete installation of each pile.
Pile driving used to install moorage improvements at the Montauk O&M facility could cause cumulative
injury exposure and instantaneous behavioral effects in seals that remain within 103 feet and 4,460 feet of
the activity, respectively. Dredging would also generate underwater noise. However, the O&M facility
site, other berthing areas in Lake Montauk Harbor, and the federal navigation channel adjacent to the site
are routinely dredged to maintain desired depths. Dredging noise effects on marine mammals from O&M
facility construction would therefore be negligible relative to this baseline. Vibratory and impact pile-
driving noise would be limited in duration and contained entirely within Lake Montauk by the
surrounding shorelines (BOEM 2021). Gray and harbor seals, harbor porpoise, and potentially some
dolphin species may occur in Lake Montauk and could be exposed to O&M facility construction effects.
The larger whales, including the ESA-listed species (see 3.4.4-1), are not likely to occur in Lake Montauk
(USACE 2019). Based on the noise levels produced by 24-inch piles and the limited duration of vibratory
and pile driving, injury-level effects on seals are unlikely to occur. Behavioral-level effects on small
numbers of individual seals and porpoises may occur, but these effects would not be significant at the
population level and therefore minor.

Impact pile-driving noise could kill or injure or temporarily alter the distribution of fish and invertebrate
prey (see Section 3.4.2 [Benthic Habitat, Essential Fish Habitat, Invertebrates, and Finfish), leading to
indirect effects on marine mammal prey resources. These effects would be limited in extent, short term,
and are unlikely to measurably affect the amount of prey available to marine mammals across the OCS.
Therefore, the indirect adverse effects of underwater noise on marine mammal prey species would be
negligible to minor.

Pile driving also produces airborne noise. NMFS has established a behavioral threshold of 90 dBgrwms for
harbor seals and 100 dBrwms for other otariid and phocid pinniped exposure to airborne noise sources like
pile driving (NOAA 2018). No equivalent airborne noise behavioral thresholds have been established for
other marine mammal species. Harbor and gray seals are the only pinniped species group expected to
occur in the SFWF and SFEC. Based on methods described by the Washington State Department of
Transportation (2020), behavioral-level effects could be experienced within approximately 500 and 10
feet from impact and vibratory pile-driving locations, respectively. However, because seals would
experience behavioral- and injury-level exposures to underwater noise at greater distance, behavioral-
level exposure to airborne noise is unlikely to occur as an independent effect. Moreover, marine mammal
observers would monitor the affected area for seals and would halt construction if individuals are
observed within these limits, further minimizing the risk of seal exposure to airborne noise impacts
(Baker et al. 2013; Jacobs 2021). On this basis, airborne noise effects on seals would be negligible.
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Helicopters and fixed-wing aircraft may also be used during Project construction. In general, marine
mammal behavioral responses to aircraft most commonly occur at distances of less than 1,000 feet and
those responses are typically limited and likely insignificant (Patenaude et al. 2002). Similarly, aircraft
could disturb hauled-out seals if aircraft overflights occur within 2,000 feet of a haul-out area. BOEM
would require all aircraft operations to comply with current approach regulations for any sighted NARWSs
or unidentified large whale. Current regulations (50 CFR 222.32) prohibit aircraft from approaching
within 1,500 feet of NARW. BOEM expects that most aircraft operations would occur above this altitude
limit except under specific circumstances (e.g., helicopter landings on the service operations vessel).
Aircraft operations could result in temporary behavioral responses, including short surface durations,
abrupt dives, and percussive behaviors (i.e., breaching and tail slapping) (Patenaude et al. 2002), but
BOEM does not expect that these exposures would result in biologically significant effects on marine
mammals. On this basis, noise and disturbance effects on marine mammals from aircraft operations under
the No Action alternative are expected to be minor.

Suspended sediment and sediment deposition: Seabed disturbance during cable installation, sea-to-shore
transition construction, and O&M facility dredging would result in elevated suspended sediment
concentrations in the water column. Vinhateiro et al. (2018) modeled the magnitude and extent of
anticipated TSS concentrations resulting from SFWF and SFEC construction. Maximum water column
TSS concentrations could range between 500 and 1,347 mg/L in close proximity to the disturbance within
a few select areas but would dissipate quickly (within minutes) to less than 100 mg/L. The majority of
water column effects would be limited to short-term TSS pulses below than 100 mg/L, occurring in
plumes extending approximately 6 to 12 feet off the seabed and up to 330 feet downcurrent. TSS
concentrations would dissipate to background conditions within approximately 1 to 2 hours after
disturbance. These modeled estimates are similar to those developed for BIWF construction. The
observed extent of TSS impacts at the BIWF turned out to be far lower than the modeled estimates (Elliot
et al. 2017), indicating that the potential impacts described here are likely conservative. Both the modeled
TSS effects, which are conservatively high, and the observed TSS effects were short term and within the
range of baseline variability. Dredging activities at the O&M facility would also result in temporary TSS
plumes. However, these effects would be short term (i.e., a few hours) due to the low mobility of
sediments (primarily sand) in the proposed dredge area (Stantec 2020; USACE 2020).

Available information on marine mammal sensitivity to TSS indicates that water quality impacts would
have negligible effects on marine mammals. First, periodic TSS concentrations on the order of 100 mg/L
at or near the seabed are within the range of baseline variability. Marine mammals that forage on or near
the seabed are unlikely to be affected by a short-term increase in TSS that are comparable to existing
conditions. For example, researchers have observed that visually impaired grey and harbor seals are able
to navigate and locate prey just as effectively as their fully sighted counterparts (McConnell et al. 1999;
Newby et al. 1970; Todd et al. 2015), indicating that short-term visual impairment would have no
measurable effect on foraging ability. While research on TSS sensitivity in dolphins and large whales is
generally lacking, these species developed the ability to echolocate by evolving in environments having
variable and often low visibility (Tyack and Miller 2002). This suggests that a short-term reduction in
visibility would have no meaningful effects on communication, foraging, and predator avoidance,
particularly given that measurable TSS impacts would be limited to within 10 to 12 feet of the seabed.

These factors indicate that marine mammal exposure to water quality effects resulting from construction
of the Proposed Action would be limited. Those species that are exposed to elevated TSS would be
unlikely to experience measurable effects on behavior, foraging success, or communication. On this basis,
water quality effects on marine mammals resulting from Project construction would be negligible.
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Vessel traffic: Construction and monitoring vessels pose a potential collision risk to marine mammals,
and the noise and disturbance generated by vessel presence may temporarily displace individual marine
mammals from preferred habitats.

Based on information provided by SFW, Project construction would require an estimated total of 50 large
construction vessel trips between the Port of New London, Connecticut, and the SFWF over the 2-year
construction period, or approximately six trips per month. BOEM estimates that at least six vessel trips
originating from European ports are likely and an additional 20 trips are possible over the 2-year
construction period. Up to four vessel trips could originate from other U.S. ports, including Paulsboro, NJ;
Sparrows Point or Baltimore, MD; Norfolk, VA; or possibly other ports on the Atlantic coast or Gulf of
Mexico, but BOEM considers this to be unlikely based on current understanding. BOEM estimates that four
vessel trips could originate from the Montauk O&M facility site (unlikely), and two additional vessel trips
could originate from other unspecified worldwide ports (possible). In addition, approximately 620 linear
miles of pre-construction HRG surveys are anticipated to support micrositing of the WTG foundations and
cable routes. HRG surveys could occur during any month of the year and would require a maximum of 60
total vessel days. The construction vessels used for Project construction are described in Section 3.1.3.1 and
Table 3.1-6 in the COP. Typical large construction vessels used in this type of project range from 325 to 350
feet in length, from 60 to 100 feet in beam, and draft from 16 to 20 feet (Denes et al. 2021).

In total, Project construction would require an estimated 311 one-way vessel trips (approximately 156
round trips) between construction sites and area ports in Rhode Island or Connecticut, and 66 additional
one-way trips from other ports, as described above. Large construction vessels would account for an
estimated 153 of these one-way trips, with the remainder comprising CTVs and other small support
vessels. BOEM (2021) developed a representative analysis of construction vessel effects on regional
traffic volume by evaluating the potential increase in transits across a set of analysis cross sections
relative to baseline levels of vessel traffic. These cross sections are shown in 3.4.4-1.

BOEM (2021) assumed that the construction vessel trip estimates summarized above would be evenly
divided between cross sections 13, 17, and 20 when leaving the SFWF and SFEC construction areas (cross
section 20 is under the scale bar), and all vessels traveling to Rhode Island ports would travel through cross
section 5 (see Figure 3.4.4-1). Applying this assumption, construction vessel activity would result in 51
additional vessel transits through cross section 13 per year (relative to 31 baseline transits), 51 additional
vessel trips through cross section 17 (relative to 60 baseline transits), and 51 additional vessel trips through
cross section 20 (relative to 51 baseline transits). Once in the shipping lanes, construction vessel traffic
would modestly increase annual vessel traffic by 155 trips (relative to 1,296 baseline transits). These
estimates are not fully representative, however, as they do not consider fishing vessel traffic. Over 200
fishing vessels account for 3,000 additional vessel trips each year. In summary, this assessment indicates
that construction vessels would likely increase vessel traffic to some degree, and large vessel traffic would
measurably increase during the 2-year construction period. This indicates the potential for increased risk of
marine mammal collisions in the absence of planned mitigation measures and other requirements.
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Figure 3.4.5-1. AIS vessel traffic tracks for June 2016 to July 2017 and analysis cross sections
used for traffic pattern analysis (DNV GL 2018).

Vessel collisions are a major source of mortality and injury for many marine mammal species (Hayes et
al. 2021; Laist et al. 2001; Rockwell et al. 2017), indicating the importance of protective measures to
minimize risks to vulnerable species. If a vessel strike does occur, the impact on marine mammals would
range from negligible to major depending on the species and severity of the strike. However, the applicant
has committed to a range of EPMs to avoid vessel collisions with marine mammals (see Appendix G,
Table G-1). These include strict adherence to NOAA guidance for collision avoidance and a combination
of additional measures, including speed restrictions to 10 knots or less for all vessels at all times between
November 1 and April 30, speed restrictions to 10 knots or less in Dynamic Management Areas (DMAS).
All vessel crews would receive training to ensure these EPMs are fully implemented for vessels in transit.
Once on station, the construction vessels either remain stationary when installing the monopiles and
WTG/OSS equipment or move slowly (i.e., at less than 10 knots) when traveling between foundation
locations. Cable laying and HRG survey vessels also move slowly, with typical operational speeds of less
than 1 and approximately 4 knots, respectively.

Based on the low density of marine mammals in the SFW Lease Area and a maximum of 156 round trips
during construction and installation, there is a low risk of encountering a marine mammal. The
operational conditions combined with planned EPMs (see Appendix G for all vessel strike avoidance
measures) will minimize collision risk during construction and installation. During periods of low
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visibility, trained crew would use increased vigilance to avoid marine mammals. Because vessel strikes
are not an anticipated outcome given the relatively low number of vessel trips and monitoring and
mitigation activities to avoid encountering marine mammals, BOEM concludes vessel strikes are unlikely
to occur. Therefore, there is no anticipated effect on marine mammals. In the event of an unanticipated
vessel strike of a marine mammal by any vessel supporting the Project, Orsted must immediately cease
the activities until BOEM is able to review the circumstances of the incident and determine what, if any,
additional measures are appropriate to ensure compliance with all applicable laws (e.g., ESA, MMPA)
and COP approval conditions.

The presence of construction vessels and associated noise and disturbance may cause short-term
displacement of marine mammals from preferred habitats. Long (2017) observed temporary marine
mammal displacement from offshore wind energy construction sites on the Scottish coast, apparently due
to vessel-related disturbance. Habitat use within the affected areas returned to normal after construction
was completed, indicating that any such displacement effects would be short term in duration. On this
basis vessel displacement effects on marine mammals could range from minor to moderate, recognizing
that some portion of these effects are also likely the result of construction noise, as described above.

Marine debris and accidental spills: Construction vessels pose a theoretical source of marine debris and
entanglement risk and accidental discharges of petroleum products and other toxic substances. Marine
debris are a known source of adverse effects to marine mammals (Laist 1997; NOAA-MDP 2014a,
2014b). BOEM prohibits the discharge or disposal of solid debris into offshore waters during any activity
associated with the construction and operation of offshore energy facilities (30 CFR 250.300). The USCG
similarly prohibits the dumping of trash or debris capable of posing entanglement or ingestion risk
(MARPOL, Annex V, Public Law 100—220 (101 Stat. 1458)). The applicant would follow strict oil spill
prevention and response procedures during all Project phases and has developed a detailed spill response
and containment plan as a Project EPM. These regulatory requirements and EPMs would effectively
avoid releases of abandoned marine debris, although potential for entanglement associated with active
commercial or recreational fishing gear would still exist and would avoid and minimize impacts from
accidental spills such that adverse effects on marine mammals are unlikely to occur. Therefore, effects on
marine mammals from this impact mechanism would be negligible.

Operations and Maintenance and Conceptual Decommissioning

The operational effects of the Project include the physical presence of the SFWF turbine and substation
foundations, alteration of benthic habitat by rock armoring and scour protection, underwater and airborne
noise from the operating turbines, O&M vessel traffic and associated underwater noise, and annual
maintenance dredging of the O&M facility, water quality degradation due to maintenance dredging, EMF
effects generated by the inter-array cable and SFEC, and artificial lighting on the WTG and substation towers.

Project construction and conceptual decommissioning would involve similar vessels, equipment, and
methods, and, except for noise, would produce similar effects. Pile driving would not be required for
conceptual decommissioning. The monopile foundations would be cut at 15 feet below the seabed in
accordance with 30 CFR 585.910 using a cable saw or an internal abrasive waterjet cutting tool and
returned to shore for recycling. Noise produced by cutting equipment is generally indistinguishable from
engine noise (Pangerc et al. 2016), and therefore would not lead to additional effects beyond vessel noise.

Displacement effects: The presence of SFWF monopile foundations over the life of the Project would
alter the character of the ocean environment, and their presence could affect marine mammal behavior;
however, the likelihood and significance of these effects are difficult to determine. Long (2017) compiled
a statistical study of seal and cetacean (including porpoises and baleen whales) behavior in and around
Scottish marine energy facilities. The study found evidence of displacement during construction, but
habitat use appeared to return to previous levels once construction was complete and the projects were in
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operation. Long cautioned that observational evidence was limited for certain species and further research
would be required to draw a definitive conclusion about operational effects. Delefosse et al. (2017)
reviewed marine mammal sighting data around oil and gas structures in the North Sea and found no clear
evidence of species attraction or displacement. Long (2017) found no observable long-term displacement
effects on seals, porpoises, dolphins, or large whales, from a network of wave energy converters installed
on the Scottish coast, but these findings may not be applicable to offshore wind structures. Other studies
have documented apparent changes in marine mammal behavior around wind energy facilities. For
example, Russel et al. (2014) found clear evidence that seals were attracted to a European wind farm,
apparently attracted by the abundant concentrations of prey created by the artificial reef effect. Gray seals
are particularly susceptible to entrapment in trawl fisheries (Orphanides 2020). If commercial trawling
were to occur near wind farms, increased interactions and resulting mortality of gray seals might be
anticipated. Some research has suggested long-term displacement of species like harbor porpoise, but the
evidence is mixed, and observed changes in abundance may be more indicative of general population
trends than an actual wind farm effect (Nabe-Nielsen et al. 2011; Tielmann and Carstensen 2012; Vallejo
et al. 2017).

The 16 SFWF monopile foundations would be placed in a grid-like pattern with spacing of approximately
1.0 (0.9 to 1.1) nm between turbines. Based on documented lengths (Wynne and Schwartz 1999), the
largest NARW (59 feet [18 meters]), fin whale (79 feet [24 meters]), sei whale (59 feet [18 meters]), and
sperm whale (59 feet [18 meters]) would fit end-to-end between two foundations spaced at 1 nm 100
times over. This simple assessment of spacing relative to animal size indicates that the physical presence
of the monopile foundations is unlikely to pose a barrier to the movement of large marine mammals, and
even less likely to impede the movement of smaller marine mammals. On this basis, BOEM concludes
that the presence of the SFWF monopile foundations would pose a negligible risk of displacement effects
on marine mammals. However, this determination does not consider the potential effects of operational
noise, which are addressed further below.

Habitat alteration and hydrodynamic effects: The presence of the SFWF could also cause indirect effects
on marine mammals by changing the distribution and abundance of preferred prey and forage species.
Monopiles and scour protection would create an artificial reef effect (Degraer et al. 2020), likely leading
to enhanced biological productivity and increased abundance and concentration of fish and invertebrate
resources (Hutchison et al. 2020). This could alter predator-prey interactions in and around the facility
with uncertain and potentially beneficial or adverse effects on marine mammals. For example, fish
predators like seals and porpoises could benefit from increased biological productivity and abundant
concentrations of prey generated by the reef effect (e.g., Russel et al. 2014).

The presence of vertical structures in the water column could cause localized hydrodynamic effects that
could influence the distribution and abundance of fish and planktonic prey resources (van Berkel et al.
2020). Turbulence presence of vertical structures in the water column could lead to localized changes in
circulation and stratification patterns, with potential implications for primary and secondary productivity
and fish distribution. These effects and their implications for fish, invertebrates, and primary and secondary
productivity are discussed in detail in Section 3.4.2.2.3. In summary, the SFWF and SFEC is characterized
by strong seasonal stratification, which is expected to limit measurable hydrodynamic effects to within 600
to 1,300 feet downcurrent of each monopile. Localized turbulence and upwelling effects around the
monopiles are likely to transport nutrients into the surface layer, potentially increasing primary and
secondary productivity. That increased productivity could be partially offset by the formation of abundant
colonies of filter feeders on the monopile foundations. While the net impact of these interactions are
difficult to predict, they are not likely to result in more than localized effects on the abundance of
zooplankton. The 0.9- to 1.1-nm spacing between monopiles ensures that their respective turbulent zones
would not overlap. Recent modeling of hydrodynamic effects suggests that surface currents could be
affected by the presence of multiple wind farms, potentially impacting the distribution of larvae (Johnson et
al., 2021). When considered relative to the broader oceanographic factors that determine primary and
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secondary productivity in the region, localized impacts on zooplankton abundance and distribution are not
likely to measurably affect the availability of prey resources for marine mammals.

In summary, long-term reef and hydrodynamic effects resulting from the Proposed Action could result in
minor beneficial effects on fish-eating marine mammals like dolphins and seals that benefit from
increased prey abundance around the structures and negligible effects on marine mammals that forage on
plankton and forage fish.

Survey fisheries gear (trawl surveys, gillnet and ventless trap and pot gear, and the anchoring lines and
buoys used to secure PAM equipment) could also pose an entanglement risk to marine mammals. Post-
ROD gillnet and ventless trap and pot surveys would employ the use of both weak link and weak rope
technologies that are consistent with recommendations from NMFS. As such, impacts to marine
mammals are expected to be negligible based upon the limited number of associated buoy lines and the
implementation of risk reduction measures such as no wet storage of fishery monitoring gear; pot gear
sampling in July to September will not occur in order to minimize interactions with protected species
(e.q., large whales, sea turtles); no buoy lines floating at the surface; all sampling gear will be hauled at
least once every 30 days; all gear will be removed from the water at the end of each sampling season; all
groundlines will be constructed of sinking line; and all gillnet strings will be anchored with a Danforth-
style anchor with a minimum holding strength of 22 pounds. For trawl surveys, large whale species have
the speed and maneuverability to avoid oncoming mobile gear (NMFS 2016), and due to the few
proposed trawl survey and short tow times, impacts are anticipated to be negligible.

Acoustic telemetry receiver systems pose a negligible risk of harm to marine mammals. Based on the type
of equipment and the fact that a small number of receivers deployed (10 in total) would be distributed
over a large area, BOEM considers the effects of this Project element on marine mammals to be
negligible. Similarly, moored and autonomous PAM systems will use the best available technology to
reduce any potential risks of entanglement. PAM system deployment would avoid and minimize impacts.
Therefore, the effects of this type of survey equipment on marine mammals are negligible.

Operational noise: Offshore WTGs produce continuous non-impulsive underwater noise during operation,
mostly in lower frequency bands below 8 kHz. The low-frequency sounds produced by WTGs are within
the range of hearing sensitivity and audible communication frequencies used by many species of marine
mammals (NOAA 2018), indicating that this impact mechanism could be a potential source of behavioral
and auditory masking effects on marine mammal species.

Tougaard et al. (2020) summarized available monitoring data on wind farm operational noise, including
both older generation geared turbine designs and quieter modern direct-drive systems like those proposed
for the SFWF. They determined that operating turbines produce underwater noise on the order of 110 to
125 dB re 1 pPa at a reference distance of 50 meters, occasionally reaching as high as 128 dB re 1 pPa, in
the 10-Hz to 8-kHz range. This is consistent with the noise levels observed at the BIWF (Elliot et al. 2019)
and the range of values observed at European wind farms. More recently, Stober and Thomsen (2021) used
monitoring data and modeling to estimate operational noise from larger (10 MW) current generation direct-
drive WTGs and concluded that these designs could generate higher operational noise levels than those
reported in earlier research. This suggests that operational noise effects on finfish, including EFH species,
could be more intense and extensive than those considered herein, but the findings have not been validated.

The potential for behavioral and auditory masking effects on marine mammals can be evaluated by
estimating the area exposed to WTG operational noise above the 120 dBrwms behavioral effects threshold for
non-impulsive noise sources (3.4.4-3). Applying the practical spreading loss model and the general rule of
thumb for estimating dBrms from dB re 1 pPa (WSDOT 2020),'° the maximum predicted operational noise

19 sound source values in dBrws can be estimated by subtracting 10 dB from peak source values in dB re 1 pPa (WSDOT 2020).
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level of 128 dBrms Would attenuate below 120 dBgrms Within approximately 120 feet of each turbine
foundation. This suggests that behavioral and masking effects could occur within a small radius around
each turbine.

However, it is also probable that operational noise would change the ambient sound environment within
the wind farm environment in ways that could affect habitat suitability. This impact can be evaluated by
estimating the area exposed to operational noise above the existing environmental baseline. Kraus et al.
(2016) measured ambient noise conditions at three locations adjacent to the proposed SFWF over a 3-year
and identified baseline levels of 102 to 110 dB re 1 pPa.'* Maximum operational noise levels typically
occur at higher wind speeds when baseline noise levels are higher due to wave action. Applying the same
approach described above, the minimum and maximum operational noise levels of 110 and 128 dBrus
would attenuate to the 102 to 110 re 1 pPa baseline within approximately 120 to 560 feet of each turbine,
respectively.

Operational noise could interfere with communication and echolocation, reducing feeding efficiency in the
areas within a few hundred feet of the monopiles under some conditions. Any such effects would likely be
dependent on hearing sensitivity and the ability to adapt to low-intensity changes in the noise environment.
For example, based on known hearing sensitivity (Johnson 1967; NOAA 2018), mid-frequency cetaceans
like dolphins are likely to be less sensitive to the low-frequency sounds generated by operational WTGs.
Dolphins vocalize in low to mid frequencies, suggesting the possibility of partial masking effects, but these
species are also known to shift vocalization frequencies to adapt to natural and anthropogenic conditions
(David 2006; Quintana-Rizzo 2006).

On balance, any operational noise effects from the SFWF are likely to be of low intensity and highly
localized. Jansen and de Jong (2016) and Tougaard et al. (2009) concluded that marine mammals would
be able to detect operational noise within a few thousand feet of WTGs, but the effects would have no
significant impacts on individual survival, population viability, distribution, or behavior. The findings
provided above indicate that operational noise effects would attenuate to ambient levels within a few
hundred feet of each foundation, but operational noise could cause auditory masking effects for marine
mammals within 120 feet of each turbine. This suggests the potential for a reduction in effective
communication space within the wind farm environment for marine mammals that communicate
primarily in frequency bands below 8 kHz. This localized, long-term impact would constitute a moderate
effect on marine mammals belonging to the low-frequency cetacean hearing group.

The O&M facility would require annual maintenance dredging to maintain CTV berths. Dredging would
be completed with the use of a barge-mounted crane or excavator fitted with a clamshell bucket. Seals
would likely avoid the area during dredging activities as a result of underwater noise. Montauk Harbor is
periodically dredged to maintain navigational access (USACE 2019), meaning that this form of
disturbance already commonly occurs. Because underwater and airborne noise would not differ from
background noise from existing vessel traffic and harbor maintenance activities, noise and disturbance
associated with maintenance dredging noise is not expected to have a meaningful impact on marine
mammals; therefore, the effects to marine mammals would be negligible.

BOEM anticipates that underwater noise generated by vessels used for Project monitoring would overlap
the hearing range of fin, NARW, sei, and sperm whales and would be audible to these species. However,
the noise levels generated by these smaller Project vessels are below the hearing injury threshold of
marine mammals; therefore, vessel noise from Project monitoring activities is not expected to result in
injury-level effects. Vessel traffic during post-ROD monitoring, and associated noise impacts, could
result in repeated localized, intermittent, short-term impacts on marine mammals and result in brief
behavioral responses that would be expected to dissipate once the vessel or the individual has left the

1 These are 50t and 90t percentile values for monitoring locations RI-1, RI-2, and RI-3, as reported by Kraus et al. (2016).
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area. BOEM expects that these brief responses of individuals to passing vessels would be infrequent given
the patchy distribution of marine mammals, the limited number of planned vessel trips, and the negligible
effect of survey activities on baseline levels of vessel traffic in the action area.

Water gquality degradation: Annual maintenance dredging activities at the O&M facility would
temporarily elevate TSS levels in the area surrounding the dredge footprint. However, these effects would
be short term (lasting only a few tide cycles) due to the low mobility of sediments (primarily sand) in the
proposed dredge area (Stantec 2020). Therefore, the resulting adverse impacts to marine mammals would
be negligible because these species are mobile and forage over large areas, and their ability to feed would
not be measurably affected by short-term and limited TSS effects.

EMEF: Exponent Engineering, P.C. (2018) modeled EMF levels that could be generated by the SFEC and
inter-array cable. They estimated induced magnetic field levels ranging from 13.7 to 76.6 mG on the bed
surface above the buried and exposed SFEC cable and 9.1 to 65.3 mG above the inter-array cable,
respectively. Induced field strength would decrease effectively to 0 mG within 25 feet of each cable. By
comparison, the earth’s natural magnetic field is more than five times the maximum potential EMF effect
from the Project (see Figure F-8 in Appendix F). Background magnetic field conditions would fluctuate
by 1 to 10 mG from the natural field effects produced by waves and currents. The maximum induced
electrical field experienced by any organism close to the exposed cable would be no greater than 0.48
mV/m (Exponent Engineering, P.C. 2018). BOEM has conducted literature reviews and analyses of
potential EMF effects from offshore renewable energy projects conducted (CSA Ocean Sciences Inc.
2021; Inspire Environmental 2019; Normandeau et al. 2011). These and other available reviews and
studies (Gill et al. 2005; Kilfoyle et al. 2018) suggest that most marine species cannot sense low-intensity
electric or magnetic fields generated by the HVAC power transmission cables commonly used in offshore
wind energy projects. Normandeau et al. (2011) concluded that marine mammals are unlikely to detect
magnetic field intensities below 50 mG, suggesting that these species would be insensitive to EMF effects
from Project electrical cables. Project-related EMFs would be below this threshold and therefore
undetectable, except for those areas where the cables lie on the bed surface. The area exposed to magnetic
field effects greater than 50 mG would be small, extending only a few feet from the cable. The 50-mG
detection threshold is theoretical and an order of magnitude lower than the lowest observed magnetic field
strength resulting in observed behavioral responses (Normandeau et al. 2011). These factors indicate that
the likelihood of marine mammals encountering detectable EMF effects is low, and any exposure would
be below levels associated with measurable biological effects. Therefore, EMF effects on marine
mammals would be negligible.

Avrtificial lighting: The SFWF would introduce stationary artificial light sources in the form of navigation,
safety, and work lighting. BOEM (Orr et al. 2013) summarized available research on potential operational
lighting effects from offshore wind energy facilities and developed design guidance for avoiding and
minimizing lighting impacts on aquatic life, including marine mammals. They concluded that the
operational lighting effects to marine mammal distribution, behavior, and habitat use were negligible if
recommended design and operating practices are implemented. The applicant has incorporated this
guidance into the Project design and will use only the minimum type and amount of lighting required by
regulation (see Appendix G, Table G-1). Therefore, BOEM anticipates that operational lighting effects on
marine mammals would be negligible.

Vessel traffic: SFW has estimated that Project O&M would involve up to seven CTV trips per month, or
approximately 2,500 vessel trips over the lifetime of the Project, originating from the Montauk O&M
facility. The current Project plan includes a single 95-foot-long CTV to service the SFWF over the life of
the Project. The majority of O&M vessel trips would be conducted by the 95-foot CTV, with larger
vessels making less frequent trips (an average of four round trips annually) to repair scour protection or
replace damaged WTGs on an as needed basis.
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Project fishery monitoring activities are expected to represent a very small increase in regional vessel
traffic. As detailed in Appendix G of the final EIS (BOEM 2021c), all survey vessels would comply with
speed restrictions and other minimization measures to minimize risk of collision with marine mammals,
making the risk of vessel strikes from Project monitoring vessels unlikely.

As described in the previous section, the applicant has voluntarily committed to specific EPMs, including
vessel timing and speed restrictions to avoid and minimize vessel-related risks to marine mammals (see
Appendix G, Table G-1). Based on the low density of marine mammals in the SFW Lease Area and a
maximum of seven round trips during construction and installation, there is a low risk of encountering a
marine mammal. The operational conditions combined with planned EPMs (see Appendix G for all vessel
strike avoidance measures) will minimize collision risk during construction and installation. During
periods of low visibility, trained crew would use increased vigilance to avoid marine mammals. Because
vessel strikes are not an anticipated outcome given the relatively low number of vessel trips and
monitoring and mitigation activities are effectively designed and implemented, as required. BOEM
concludes vessel strikes are unlikely to occur and therefore there is no anticipated effect on marine
mammals. In the event of an unanticipated vessel strike of a marine mammal by any vessel supporting the
Project, Orsted must immediately cease the activities until BOEM is able to review the circumstances of
the incident and determine what, if any, additional measures are appropriate to ensure compliance with all
applicable laws (e.g., ESA, MMPA) and COP approval conditions.

Conceptual decommissioning: Project conceptual decommissioning would generate the same types of
impact mechanisms as those described above for Project construction, except that impact pile driving
would not occur. Conceptual decommissioning would require a similar number of marine construction
vessels of the same or similar class as used during construction. Conceptual decommissioning activities
would produce similar short-term effects on marine mammals from construction noise and disturbance
and suspended sediment effects. The associated disturbance would be similar to that described above for
construction, with the exception that pile driving would not be required. The monopiles would be cut
below the bed surface for removal using a cable saw or abrasive waterjet. Noise levels produced by this
type of cutting equipment are generally indistinguishable from engine noise generated by the associated
construction vessel (Pangerc et al. 2016). On this basis, short-term effects on marine mammals from
conceptual decommissioning would from negligible to moderate.

Conceptual decommissioning would result in long-term habitat changes that could impact marine mammals
in a variety of ways. For example, as discussed in Section 3.4.2.2.3, the removal of the monopile
foundations and scour and cable protection would reverse the artificial reef effect provided by these
structures and remove or disperse the associated biological community. Marine mammal species
accustomed to the foraging opportunities provided this community would have to adapt. In contrast, any
marine mammal displacement effects caused by operational noise or structure presence would be reversed.
In short, conceptual decommissioning effects on marine mammals could be positive or negative, are likely
to vary by species, and are difficult to predict at this time. The environmental effects from conceptual
decommissioning would be considered in independent NEPA analysis and associated regulatory approvals,
which will benefit from improved knowledge about the effects of offshore wind facilities on the
environment gained through monitoring of this and other facilities developed on the mid-Atlantic OCS.

Cumulative Impacts

Accidental releases and discharges: Existing and planned future offshore wind-energy development could
result in the accidental release of water quality contaminants, trash, or other debris, which could
theoretically lead to an increase in debris and pollution in the geographic analysis area (see Section
3.3.2.2.2 [No Action Alternative] for characterization of existing marine pollution conditions). In general,
the types of accidental hazardous materials releases associated with marine construction projects include
fuels, lubricating oils, and other petroleum products. BOEM prohibits the discharge or disposal of solid
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debris into offshore waters during any activity associated with the construction and operation of offshore
energy facilities (30 CFR 250.300). The USCG similarly prohibits the dumping of trash or debris capable
of posing entanglement or ingestion risk (MARPOL, Annex V, Public Law 100—220 (101 Stat. 1458).
Compliance with these requirements would effectively minimize releases of trash and debris.

Increased vessel traffic associated with offshore renewable energy construction presents the potential for
the inadvertent introduction of invasive species during discharge of ballast and bilge water. BOEM would
require all project construction vessels to adhere to existing state and federal regulations related to ballast
and bilge water discharge, including USCG ballast discharge regulations (33 CFR 151.2025) and EPA
National Pollutant Discharge Elimination System Vessel General Permit standards, effectively avoiding
the likelihood of non-native species invasions through ballast water discharge. When these factors are
considered, BOEM expects that cumulative effects on marine mammals in the geographic analysis area
from accidental spills and releases of trash and debris would be negligible.

EMF: BOEM estimates that the Proposed Action in combination with planned future actions would result
in the installation of 7,335 cumulative miles of undersea transmission cables within the r geographic
analysis area, concentrated within and between the WEAs and nearby shorelines. BOEM anticipates that
most planned facilities will use HVAC transmission, but some may use HVYDC. BOEM would require all
future projects to use cable designs and EPMs to minimize EMF impacts on the environment. While the
range of EMF impacts would vary by project, they are expected to be similar in magnitude to those
described for the Proposed Action. Standard design practices for offshore energy cables would avoid
cable crossings where practicable and would ensure a minimum separation of 330 feet between parallel
cable paths. This would effectively avoid additive EMF effects from multiple cables. On this basis,
cumulative EMF effects on marine mammals resulting from the Proposed Action combined with existing,
planned, and reasonably foreseeable activities would be negligible.

New cable placement: The Proposed Action would result in localized, temporary, negligible incremental
impacts to marine mammals through an estimated 913 acres of cabling-related seabed disturbance and
associated increased suspended sedimentation within the geographic analysis area. BOEM estimates a
cumulative total of 11,044 acres of seabed disturbance for the Proposed Action plus all other future
offshore wind projects in the geographic analysis area. No population-level effects on marine mammals are
expected from reduced water quality. Therefore, the Proposed Action when combined with past, present,
and reasonably foreseeable activities would result in negligible cumulative effects on marine mammals.

Noise: BOEM estimates a cumulative total of 2,563 offshore WTGs and OSS foundations will be
developed in the geographic analysis area for marine mammals between 2022 and 2030. This total
comprises foundations from the Proposed Action and up to 2,547 foundations associated with existing
(BIWF) and planned state and federal offshore wind energy projects on the OCS between North Carolina
and Maine (see Appendix E, Table E-3).

Section 3.4.4.2.2 (No Action Alternative) provides an overview of potential concurrent construction
activities in the geographic analysis area. The development of each of these projects would involve the
same types of project planning and construction activities described for the Proposed Action in Section
3.4.4.2.3 (i.e., HRG surveys, vessel and aircraft activity, impact and vibratory pile driving, etc.). Each
action would generate underwater noise of the same general type and intensity as the Proposed Action,
scaled in extent to the size of each facility. Each future project would be anticipated to result in adverse
effects on individual marine mammals, up to and including PTS, and TTS, auditory masking and
behavioral impacts. Construction noise would also contribute to short-term displacement effects, as
described above.

All future actions would be subject to the same independent NEPA analysis and regulatory approvals as the
Proposed Action. BOEM would require all projects to incorporate the same types of EPMs included in the
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Proposed Action to avoid and minimize harmful noise effects and anticipates that additional mitigation
measures similar to those described in Appendix G, Table G-2, would be imposed as conditions of ESA and
MMPA compliance and other federal regulatory approvals. While these measures would avoid and minimize
impacts to marine mammals to the greatest extent practicable, some unavoidable impacts on individuals are
likely to occur. The impacts of each project would result in minor to moderate effects on marine mammals,
varying by species. BOEM anticipates that future MMPA approvals would consider the combined effects of
future projects against the known status of individual marine mammal stocks and populations and would
require mitigation measures to avoid major effects on any species. Therefore, BOEM concludes that the
cumulative effects of construction noise on marine mammals would be moderate.

As discussed in Sections 3.4.4.2.2 (No Action Alternative) and 3.4.4.2.3 (Proposed Action Alternative),
operational noise from offshore wind turbines is expected to be limited in intensity and extent. Operational
noise exceeding the 120 dBrwms behavioral disturbance and auditory masking threshold would be limited to
within 120 feet of each turbine, although detectable noise above ambient levels could extend up to 560 feet
or more. The Proposed Action combined with all existing and planned future actions would place over
2,500 noise-generating structures in the geographic analysis area, distributed between designated WEAs.
These structures would contribute to and potentially increase ambient noise within each WEA, albeit at
levels generally not associated with adverse effects on marine mammals. However, the 120 dBrwms threshold
may not adequately represent the potential for adverse effects of chronic noise exposure (e.g., Cholewiak et
al. 2018; Hatch et al. 2012; Jensen et al. 2009; Putland et al. 2017). While the potential for broader effects
is unclear, at this time BOEM has no basis to conclude that the cumulative effects of low-level operational
noise would result in more than minor effects on any marine mammal species.

Port utilization: The development of an offshore wind industry on the mid-Atlantic OCS may incentivize
the expansion or improvement of regional ports to support planned and future projects in the geographic
analysis area. These future actions, should they occur, may involve activities like dredging and the
expansion or development of new structures that could lead to adverse effects on coastal and estuarine
habitats used by marine mammals and their prey species. These projects could result in cumulative effects
on marine mammals, but the extent and significance of these effects cannot be evaluated because no
project proposals have been developed. However, the environmental effects resulting from any future port
expansions would be evaluated in independent NEPA analysis, ESA and MMPA compliance documents,
and other regulatory approvals for each project. This would include an evaluation of the potential
cumulative effects of port expansion in conjunction with the Proposed Action and other offshore wind
development in the geographic analysis area.

Presence of structures: BOEM estimates a cumulative total of 2,563 offshore WTGs and OSS foundations
will be developed in the broader geographic analysis area for marine mammals between 2022 and 2030.
This total comprises foundations from the Proposed Action and up to 2,547 foundations associated with
existing (BIWF) and planned state and federal offshore wind energy projects on the OCS between North
Carolina and Maine (see Appendix E, Table E-3). Section 3.4.4.2.2 (No Action Alternative) provides an
overview of potential concurrent construction activities in the geographic analysis area between 2022 and
2030.

Project construction is likely to result in short-term displacement effects on marine mammals from the
areas affected by disturbance from vessel activity, foundation installation, HRG surveys, and related
activities. Several projects would be constructed concurrently, potentially resulting in individual marine
mammals being exposed to multiple episodes of habitat displacement. BOEM anticipates that the
construction schedules for all future projects would employ the same types of timing restrictions to
protect NARW as those included in the Proposed Action, with modifications as needed to adapt to
ongoing shifts in the seasonal distribution of this species (e.g., Davis et al. 2017, 2020). However, timing
restrictions for NARW would not be protective for all marine mammal species. It is anticipated these
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projects would also employ a similar range of EPMs and mitigation measures to avoid and minimize
impacts to marine mammals, but some level of short-term displacement is likely to occur, and some
individual animals are likely to be exposed to multiple episodes of displacement. The significance of
these potential impacts is unclear, but when all protective measures are considered, cumulative effects are
likely to range from minor to moderate varying by species.

BOEM anticipates that future projects within the RI/MA WEA would be constructed using 1-nm
foundation spacing similar to the Proposed Action. As discussed in the previous section, the physical
presence of foundations spaced at 1 nm is unlikely to pose a barrier to movement for even the largest
marine mammal species. However, the broadscale development of offshore energy structures would
introduce an extended network of biologically productive artificial reefs, most generating low levels of
non-impulsive sound that are detectable to marine mammals within a few hundred feet. While the
individual effects of each turbine would be minor, the broader implications of these habitat changes for
marine mammals are unclear. Displacement effects that result in increased interactions between
vulnerable populations marine mammals and commercial shipping and/or fishing activity could have
significant long-term cumulative effects. Given these uncertainties the potential for displacement effects
is unknown, but there is currently no basis to conclude that these impacts would result in moderate to
major long-term effects on any species.

Light: The Proposed Action when combined with planned future activities would develop up to 2,563
offshore WTGs and OSS foundations in the geographic analysis area. The construction, operation, and
maintenance of these structures would introduce new 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 the structures,
respectively. BOEM has issued guidance for avoiding and minimizing artificial lighting impacts from
offshore energy facilities and associated construction vessels (Orr et al. 2013) and has concluded that
adherence to these measures should effectively avoid adverse effects on fish and other aquatic organisms.
BOEM requires all offshore energy projects to comply with this guidance. Given the minimal and localized
nature of anticipated lighting effects under this guidance, the cumulative effects from the Proposed Action
and existing and planned future activities on marine mammals would be negligible.

Seabed and water column alteration: The broad scale development of up to 2,563 offshore energy
structures in the geographic analysis area would introduce a broadly distributed network of biologically
productive artificial reefs to the marine environment. Each concentration of foundations would be
expected to develop a diverse community of fish and invertebrates and promote increased biological
productivity in proximity to the structures (Degraer et al. 2020; Hutchison et al. 2020; Methratta and
Dardick 2019). The abundance of fish and invertebrate prey resources created by this reef effect are likely
to attract predatory marine mammals, particularly seals (e.g., Russel et al. 2014) and potentially dolphins
and porpoises. Increased fish biomass around the structures could attract commercial and recreational
fishing activity, leading to increased interactions between humans and marine mammals.

The new wind energy structures would also cause hydrodynamic effects. The geographic analysis area is
characterized by strong seasonal stratification, conditions that tend to limit the hydrodynamic influence of
individual foundation structures (van Berkel et al. 2020). As discussed in the previous section, the Proposed
Action is not anticipated to result in additive hydrodynamic effects. However, broader scale development
of contiguous projects could have more extensive effects. For example, Afsharian et al. (2020) modeled the
potential effects from installation of over 400 offshore wind turbines in Lake Erie and determined that their
cumulative effect on wind energy could disrupt circulation patterns and affect seasonal stratification and
water temperatures over broad scales. However, these findings may not be applicable to the open ocean
where circulation patterns are strongly influenced by tides and ocean currents.

At present, currently available information suggests that hydrodynamic effects of foundation structures
are likely to be localized and not additive when spaced at 1 nm in environments with strong seasonal
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stratification (van Berkel et al. 2020). Recent modeling of hydrodynamic effects suggests that surface
currents could be affected by the presence of multiple wind farms potentially impacting the distribution of
larvae (Johnson et al. 2021). There is insufficient information to determine if this conclusion is valid for
broader scale development at the levels planned within the geographic analysis area. Therefore, at this
time there is no basis to conclude that the cumulative hydrodynamic impacts of Proposed Action in
combination with planned and foreseeable future actions would have a measurable effect on marine
mammals and their prey and forage species.

In summary, the cumulative effects of long-term habitat alteration and hydrodynamic impacts on marine
mammals are unclear, may be positive or negative, could range from negligible to moderate, and are
likely to vary considerably by species. There is currently no basis to conclude that these impact
mechanisms would result in major effects on any marine mammal species.

Traffic: BOEM estimates that up to 379 construction vessels could be active within the geographic
analysis area between 2022 and 2030. In theory, an increase in vessel traffic would present a
commensurate increase in collision-related risks to marine mammals. However, as discussed above for
project construction, the majority of vessel operations would occur at speeds of less than 10 knots. In
addition, BOEM anticipates that all future projects would adhere to all mandatory and voluntary vessel
speed restrictions in posted DMAs and Seasonal Management Areas and would implement additional
EPMs and measures similar to those described for the Proposed Action during construction and
throughout the operational life of the Project (see Appendix G, Table G-1) to avoid marine mammal
collisions. BOEM has concluded that these measures would effectively avoid adverse impacts on marine
mammals from construction and operational vessel traffic. Therefore, the cumulative effects of increased
vessel traffic on marine mammals would be negligible.

Climate change: Global climate change is altering water temperatures, circulation patterns, and oceanic
chemistry at global scales. Several marine species, including fish, invertebrates, and zooplankton, prey
resources for marine mammals, have shifted northward in distribution over the past several decades
(NOAA 2021). Ocean acidification, also a function of climate change, has negatively affected some
zooplankton species (PMEL 2020). Marine mammals are modifying their behavior and distribution in
response to these broader observed changes (Davis et al. 2017, 2020; Hayes et al. 2020, 2021). These
trends are expected to continue, with complex and potentially adverse consequences for many marine
mammal species. The Proposed Action in combination with existing and planned future actions would
result in the development of a network of artificial reefs distributed across the geographic analysis area.
The biological hotspots created by these artificial reefs are expected to influence fish and invertebrate
community structure at local scales and may also influence the ability of certain fish and invertebrate
species to shift and expand their ranges in response to climate change. This could in turn result in
cumulative effects on marine mammals that could be positive or negative depending on a number of
complex factors. The nature and potential significance of these effects to marine mammals is unknown
and likely to vary by species depending on a number of complex factors.

Conclusions

The construction, O&M, and conceptual decommissioning of the Proposed Action would have negligible
to moderate adverse impacts and could potentially include minor beneficial impacts. Adverse impacts
are expected to result mainly from pile-driving noise and increased vessel traffic. Beneficial impacts are
expected to result from the presence of structures.

In the context of reasonably foreseeable environmental trends in the geographic analysis area, impacts
from ongoing and planned actions, including the Proposed Action, are expected to be several times
greater than the incremental impacts of the Proposed Action alone. The incremental impacts of the
Proposed Action alone would not add to the impacts of the No Action alternative because, under the
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planned action scenario described in Appendix E, as the total capacity of offshore wind development in
the geographic analysis area for marine mammals would be the same whether the Proposed Action goes
forward or not. Thus, the primary differences between the Proposed Action and the No Action alternative
are the locations and times (years) in which the impacts would occur.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Proposed Action resulting from individual IPFs would range from negligible to
moderate, depending on the species, and may potentially include minor beneficial impacts. The
combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the combined
effects of all IPFs marine mammals. Applying these criteria, BOEM anticipates that the overall impacts
associated with the Proposed Action when combined with past, present, and reasonably foreseeable
activities would result in moderate adverse and minor to moderate beneficial effects on marine
mammals because a notable and measurable impact is anticipated, but the resource would likely recover
completely when IPF stressors are removed or remedial or mitigating actions are taken. The main drivers
for this impact rating are pile-driving, vessel, and construction noise; increased vessel traffic associated
with the expanded planned action scenario; and ongoing climate change. The Proposed Action would
contribute to the overall impact rating primarily through noise-related IPFs and increased vessel traffic.

3.4524 VESSEL TRANSIT LANE ALTERNATIVE

The Transit alternative would lead to the same types of impacts on marine mammals from construction
and installation, O&M, and conceptual decommissioning activities as described for the Proposed Action.
However, this alternative would reduce the number of monopile foundations by four and remove
approximately 4 nm of associated inter-array cable from the Project, slightly reducing the construction
impact footprint and installation period. Fewer days of impact pile driving and less bed disturbance would
be required, and the overall duration of construction activities would decrease. This would reduce the
overall footprint of the Project and associated construction and operational effects on marine mammals, as
compared to the Proposed Action.

Operational impacts of the Transit alternative on marine mammals would also be incrementally reduced
relative to the Proposed Action. Removing three WTGs*? would reduce operational noise impacts
exceeding the 120 dBgrms behavioral and auditory masking threshold in an approximate 120-foot radius
around each foundation. Less habitat would be altered and impacted by operational noise, artificial lighting,
and EMFs from the inter-array cable. The smaller overall Project footprint would reduce the extent of
anticipated long-term reef and hydrodynamic effects on the local environment. Conceptual
decommissioning effects would likewise be similar in magnitude but reduced in extent and duration
relative to the Proposed Action.

On balance, the Transit alternative would incrementally reduce the extent and duration of potential
construction and installation, O&M, and conceptual decommissioning impacts on marine mammals. This
may reduce the number of animals exposed to potentially adverse effects, but some individual animals
would still be exposed to those effects at the same levels of significance under the criteria described in
3.4.4-3. On this basis, BOEM concludes the Transit alternative would result in negligible to moderate
adverse impacts and could potentially include minor beneficial impacts.

Cumulative Impacts

As stated, the Transit alternative would result in a range of effects to marine mammals of the same
general magnitude and significance as those described for the Proposed Action, except that the extent and

12 The Transit alternative would remove four foundations in total, and would combine a WTG and OSS on a single monopile,
reducing the number of operational WTGs relative to the Proposed Action alternative.
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duration of some impacts would be slightly reduced. The Transit alternative would reduce the total
number of offshore structures planned in the geographic analysis area from an estimated 2,563 to 2,559.
This incremental reduction would slightly reduce the extent and duration of some anticipated cumulative
impacts but not to the extent that the Transit alternative would alter any of the impact-level conclusions
reached for the Proposed Action. On this basis, BOEM anticipates that the cumulative effects of the
Transit alternative on marine mammals would be essentially the same as those described for the Proposed
Action: negligible to moderate adverse, depending on the species, and potentially minor beneficial.

Conclusions

The Transit alternative would reduce the number of WTGs and their associated inter-array cable segments
relative to the Proposed Action. This would in turn result in an incremental reduction in effects on marine
mammals from certain construction and installation, O&M, and conceptual decommissioning impacts.
However, BOEM expects that any incremental reduction in impacts would not change the resulting
effects on marine mammals to the extent necessary to alter the impact-level conclusions for any impact
mechanism. Therefore, BOEM concludes that the effects of the Transit alternative on marine mammals
would result in negligible to moderate adverse impacts, depending on the species, and could potentially
include minor beneficial impacts.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Transit alternative resulting from individual IPFs would range from negligible to
moderate, depending on the species, and may potentially include minor beneficial impacts. The
combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the combined
effects of all IPFs marine mammals. Applying these criteria, BOEM anticipates that the overall impacts
associated with the Transit alternative when combined with past, present, and reasonably foreseeable
activities would result in the same level of effects as those described for the Proposed Action. Therefore,
the Transit alternative would result in moderate adverse and minor to moderate beneficial effects on
marine mammals.

3.45.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

The Habitat alternative under either layout option would eliminate specific monopile locations from the
SFWF Project and incorporate additional micrositing to minimize impacts on existing complex benthic
habitat to the greatest extent practicable. The potential design and micrositing scenarios under
consideration and resulting changes in associated benthic habitat disturbance are discussed in detail in
Section 3.4.2.2.5.

The Habitat alternative under either layout option would eliminate three foundation sites from the Project
design. Micrositing would be used at 10 of the remaining foundation sites to minimize impacts on
complex benthic habitats. Micrositing would not be required at the remaining three foundation sites. The
removal of three foundations would eliminate four inter-array cable segments and approximately 3 nm of
associated construction impacts. The removal of three foundations would reduce the construction impact
footprint and installation period relative to the Proposed Action. Fewer days of impact pile driving and
less bed disturbance would be required, and the overall duration of construction activities would decrease.
This would reduce the overall footprint of the Project and associated construction and operational effects
on marine mammals, as compared to the Proposed Action.

Operational impacts of the Habitat alternative under either layout option on marine mammals would also
be incrementally reduced relative to the Proposed Action. Removing three WTGs™ would reduce

13 The Habitat alternative would remove three foundations in total under either layout option. BOEM anticipates that the
applicant would combine a WTG and OSS on a single monopile, reducing the number of operational WTGs relative to the
Proposed Action alternative.
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operational noise impacts exceeding the 120 dBrms behavioral and auditory masking threshold in an
approximate 120-foot radius around each foundation. Less habitat would be altered and impacted by
operational noise, artificial lighting, and EMFs from the inter-array cable. The smaller overall project
footprint would reduce the extent of anticipated long-term reef and hydrodynamic effects on the local
environment. Conceptual decommissioning effects would likewise be similar in magnitude but reduced in
extent and duration relative to the Proposed Action.

On balance, the Habitat alternative under either layout option would incrementally reduce the extent and
duration of potential construction and installation, O&M, and conceptual decommissioning impacts on
marine mammals. This may reduce the number of animals exposed to potentially adverse effects, but
some individual animals would still be exposed to those effects at the same levels of significance under
the criteria described in 3.4.4-3. On this basis, BOEM concludes Habitat alternative under either layout
option would result in negligible to moderate adverse impacts and could potentially include minor
beneficial impacts.

Cumulative Impacts

As stated, the Habitat alternative under either layout option would result in a range of effects to marine
mammals of the same general magnitude and significance as those described for the Proposed Action,
except that the extent and duration of some impacts would be slightly reduced. The Transit alternative
would reduce the total number of offshore structures planned in the geographic analysis area from an
estimated 2,563 to 2,560. This incremental reduction would slightly reduce the extent and duration of
some anticipated cumulative impacts, but not to the extent that the Habitat alternative would alter any of
the significance determinations reached for the Proposed Action. On this basis, BOEM anticipates that the
cumulative effects of the Habitat alternative under either layout option on marine mammals would be
essentially the same as those described for the Proposed Action: negligible to moderate adverse,
depending on the species, and potentially minor beneficial.

Conclusions

The Habitat alternative under either layout option would reduce the number of WTGs and their associated
inter-array cable segments relative to the Proposed Action. This would in turn result in an incremental
reduction in effects on marine mammals from certain construction and installation, O&M, and conceptual
decommissioning impacts. However, BOEM expects that any incremental reduction in impacts would not
change the resulting effects on marine mammals to the extent necessary to alter the significance
determination for any impact mechanism. Therefore, BOEM concludes that the effects of the Habitat
alternative under either layout option on marine mammals would result in negligible to moderate adverse
impacts and could potentially include minor beneficial impacts.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Habitat alternative resulting from individual IPFs would range from negligible to
moderate, depending on the species, and may potentially include minor beneficial impacts. The combined
significance criteria in Table 3.1.1-1 and Table 3.1.1-2 are used to characterize the combined effects of all
IPFs marine mammals. Applying these criteria, BOEM anticipates that the overall impacts associated with
the Habitat alternative when combined with past, present, and reasonably foreseeable activities would result
in the same level of effects as those described for the Proposed Action. Therefore, the Habitat alternative
under either layout option would result in moderate adverse and minor to moderate beneficial effects on
marine mammals.
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3.45.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects that impacts to marine mammal from Project construction and installation,
O&M, and conceptual decommissioning would range from negligible to moderate for all action
alternatives, varying in significance by species, and may potentially include minor beneficial impacts.

The action alternatives represent a relatively small component of the existing, planned and reasonably
foreseeable future actions in the geographic analysis area, accounting for 12 to 16 of the up to 2,563
offshore wind energy structures planned for the mid-Atlantic OCS. In this context, the differences
between the action alternatives are small relative to the broader cumulative effect of other actions and
ongoing environmental trends within the geographic analysis area, and the incremental differences
between them are not likely to measurably alter the overall extent and significance of combined
cumulative effects on marine mammals.

On this basis, BOEM concludes that while the action alternatives may result in slightly different effects
on the environment, and the number of individual marine mammals exposed to Project-related IPFs may
vary between alternatives, those differences would not lead to different impact-level conclusions for any
IPF following the criteria provided in 3.4.4-3. The effects of each alternative would range from negligible
to moderate for Project construction and installation, O&M, and conceptual decommissioning, with the
effect determinations for specific IPFs varying by species, and potentially including minor beneficial
impacts.

Based on this rationale, BOEM concludes that the combined effects of each action alternative are
effectively the same. Applying the combined significance criteria in Table 3.1.1-1 and Table 3.1.1-2, the
overall impacts of each action alternative when combined with past, present, and reasonably foreseeable
activities would result in moderate adverse and minor to moderate beneficial effects on marine
mammals because a notable and measurable impact is anticipated, but the resource would likely recover
completely when IPF stressors are removed or remedial or mitigating actions are taken.

3.45.4 Mitigation

BOEM has identified the mitigation measures that would likely be required as conditions of federal
regulatory approvals to further avoid and minimize potential adverse effects on marine mammals. These
measures are summarized in Appendix G, Table G-2. Mitigation requirements include additional time-of-
year restrictions, expanded exclusion zone protocols, daily pre-construction surveys, additional vessel
speed limits, and expanded vessel strike avoidance measures. The expanded exclusion zone protocols
include minimum visibility requirements to ensure PSO effectiveness (e.g., time-of-day and weather
restrictions). Construction vessel and O&M vessel crew training, vessel observer requirements, and
educational awareness would also reduce impacts by increasing the effectiveness of mitigation and
monitoring measures. Specifications for monitoring plan design, data collection, and reporting would
improve coordination with regulatory agencies and improve the effectiveness of planned EPMs and
ensure that should any incidental take of marine mammals occur, it would not exceed the take exemptions
approved under the ESA and MMPA. Per (30 CFR 585.633(b)), additional mitigation measures above
and beyond those listed in Appendix G, Table G-2 may be required if monitoring data indicate that
adverse effects on marine mammals are greater than anticipated. Mitigation and monitoring requirements
are prescribed by NMFS in ITAs under Section 101(a)(5) of the MMPA and through ESA consultation.
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3.4.6 Sea Turtles

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to sea turtles from implementation of the Proposed Action and other considered
alternatives.

3.4.7 Wetlands and Other Waters of the United States

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to wetlands and other WOTUS from implementation of the Proposed Action and other
considered alternatives.

3.5 SOCIOECONOMIC AND CULTURAL RESOURCES
3.5.1 Commercial Fisheries and For-Hire Recreational Fishing

3.5.1.1 Affected Environment

35111 COMMERCIAL FISHERIES

The following analysis focuses on commercial fisheries in the SFWF and SFEC. The primary source of data
was summarized Vessel Trip Report (VTR) data provided by NMFS (2021a). The summary VTR data
includes catch estimates by fishing location combined with NMFS estimates of revenue using ex-vessel
price data drawn from commercial fisheries dealer reports. A second source of data was the website at
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 in the analysis. Additional information on the data sources
used in this analysis is presented in Appendix F.

To understand the relative importance of the SFWF and offshore SFEC to regional fisheries, the
commercial fishing revenue sourced from each area is compared to the total commercial fishing revenue
reported by the NMFS Greater Atlantic Regional Fisheries Office for federally permitted commercial
fishing activity in the New England and Mid-Atlantic regions. These two regions include all coastal states
from Maine to North Carolina. In addition, to provide further geographical context for the commercial
fisheries operating in the SFWF and along the offshore SFEC, commercial fishing revenue in the RI-MA
WEASs by FMP fishery, gear type, and port is presented below. The description of commercial fishing in
the RI-MA WEA s also includes a discussion of the area of high value fisheries that was excluded from
possible leasing for wind energy development in order to reduce conflict with both commercial and
recreational fishing activities.

To the extent that data are available, the commercial fishing described here includes federally permitted
fishing activity in both state and federal waters. Data on the average annual revenue of federally permitted
vessels by FMP fishery, gear type, and port of landing are summarized in the tables below and Figure C-7
through Figure C-28 in Appendix C. In general, the data presented focuses on those FMP fisheries,
species, gear types, and ports that are relevant to commercial fishing activity in the SFWF and offshore
SFEC. Additional details on the data and methodology used to develop the tables and figures are provided
in Appendix F.
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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, clams, squid, sea scallops,
skates, summer flounder, groundfish, monkfish, lobster, and Jonah crab. These fishery resources are
harvested with a broad assortment of fishing gear, including 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, consisting of the Sea Scallop FMP, Monkfish FMP, Northeast
Multispecies (large- and small-mesh) FMP,** Skate FMP, and Red Crab FMP (NEFMC 2019);
Surfclam/Ocean Quahog FMP, Mackerel/Squid/Butterfish FMP, Spiny Dogfish FMP, Bluefish FMP,
Golden and Blueline Tilefish FMP, Summer Flounder/Scup/Black Sea Bass FMP, and River Herring
FMP (MAFMC 2019); Atlantic Herring FMP and Highly Migratory Species FMP (NMFS 2020b); and
Lobster FMP and Jonah Crab FMP (ASMFC 2019).%® These FMP fisheries are referred to frequently
throughout the final EIS and therefore the author-date citations are provided here at first mention only.

One way that fishery resources contribute to regional economies is through direct ex-vessel revenue or
through revenue generated when a commercial fishing boat lands or unloads a catch. Table 3.5.1-1 shows
the average annual revenue by FMP fishery during 2008-2019, the time period for which the most recent
data are available. Although there is substantial variability in the year-to-year harvest of various species,
on average, federally permitted commercial fishing activity generated approximately $952.4 million in
average revenue annually from 2008 to 2019, with the Sea Scallop FMP accounting for more than half
(54%) of the total while the American Lobster FMP fishery accounted for 10% and Northeast
Multispecies (large-mesh) FMP fishery accounted for 8% of the total. The row labeled “Other FMPs,
non-disclosed species, and non-FMP fisheries” comprised 11% of the total average annual revenue.'®

14 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 (Hippoglossoides platessoides),
Atlantic halibut (Hippoglossus hippoglossus), Acadian redfish (Sebastes fasciatus), Atlantic wolffish (Anarhichas lupus), ocean
pout, and white hake (Urophycis tenuis). The Northeast Multispecies small-mesh fishery is composed of five stocks of three
species of hakes: northern silver hake and southern silver hake (Merluccius bilinearis), northern red hake and southern red hake
(Urophycis chuss), and offshore hake (Merluccius albidus). Southern silver hake and offshore hake are often grouped together
and collectively referred to as “southern whiting.”

15 The regional setting includes the jurisdictions of two regional fishery management councils created under the Magnuson-
Stevens Fishery Conservation and Management Act: the MAFMC manages fisheries in federal waters off the coasts of New
York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, and North Carolina, and the NEFMC manages fisheries in
federal waters off the coasts of Maine, New Hampshire, Massachusetts, Rhode Island, and Connecticut. The two councils manage
species with many FMPs that are frequently updated, revised, and amended, and they coordinate with each other to jointly
manage species across jurisdictional boundaries. Some of the managed fisheries of each council extend into state waters.
Therefore, the councils work with the ASMFC, which comprises the 15 Atlantic coast states and coordinates the management of
marine and anadromous resources found in the states’ marine waters. In addition, the lobster and Jonah crab fisheries are
cooperatively managed by the states and the NMFS under the framework of the ASMFC (ASMFC 2019).

18 This row includes revenues from the three federal FMP fisheries: 1) Surfclam/Ocean Quahog, 2) Red Crab, and 3) River
Herring. In addition, this row includes data for species from listed FMPs that could not be disclosed due to confidentiality rules
and revenues from federally permitted vessels operating in other fisheries that are not federally managed. NMFS cannot disclose
data to the public unless it includes information from three or more vessels and three or more dealers/buyers. Also note that data
for the Surfclam/Ocean Quahog FMP fishery is included in this row in spite of its relatively high annual average value ($60.0
million) for reasons of consistency—revenues for the FMP fishery could not be reported for any of the other SFWF-related
tables.
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Table 3.5.1-1. Commercial Fishing Revenue of Federally Permitted Vessels in Mid-Atlantic and

New England Fisheries by FMP Fishery (2008-2019)

FMP Fishery Peak Annual Revenue Average Annual 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
Sea Scallop $661,233.5 $518,891.6
Skate $10,217.1 $7,448.4
Northeast Multispecies (small-mesh) $13,499.5 $11,261.1
Spiny Dogfish $5,237.2 $2,975.4
Summer Flounder, Scup, Black Sea Bass $45,205.7 $39,807.4
Other FMPs, non-disclosed species and non-FMP fisheries* $95,261.9 $88,377.6
All FMP and non-FMP fisheries $1,132,912.7 $952,438.3

Source: Developed using data from NMFS (2021a).
Note: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the total row.

* Includes revenue from FMP fisheries that are not listed, from species that were not disclosed within listed FMP fisheries and from species in non-FMP
fisheries harvested by federally permitted vessels.

Table 3.5.1-2. Commercial Fishing Landings (pounds) of Federally Permitted Vessels in Mid-
Atlantic and New England Fisheries by Species (2008-2019)

Species FMP Fishery Peak Annual Average Annual Landings
Landings (pounds)
Skates Skate 674,625 448,302
Atlantic herring Atlantic Herring 1,002,287 294,448
Monkfish Monkfish 231,519 125,597
Scup Summer Flounder, Scup, Black Sea Bass 155,338 95,932
Loligo squid Mackerel, Squid, and Butterfish 236,158 78,375
Silver hake Northeast Multispecies (small-mesh) 128,101 58,822
Atlantic mackerel Mackerel, Squid, and Butterfish 322,243 40,825
Sea scallops Sea Scallop 73,382 35,164
Spiny dogfish Spiny Dodfish 66,968 33,109
Summer flounder Summer Flounder, Scup, Black Sea Bass 54,032 32,891
Yellowtail flounder Northeast Multispecies (large-mesh) 57,655 25,271
Cod Northeast Multispecies (large-mesh) 35,157 18,462
American lobster American Lobster 35,471 17,863
Winter flounder Northeast Multispecies (large-mesh) 41,948 16,741
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Species FMP Fishery Peak Annual Average Annual Landings
Landings (pounds)

Red hake Northeast Multispecies (small-mesh) 22,803 15,766

Bluefish Bluefish 30,749 12,769

Jonah crab Jonah Crab 28,305 11,586

Butterfish Mackerel, Squid, and Butterfish 18,680 11,157

Black sea bass Summer Flounder, Scup, Black Sea Bass 12,187 7,024

Striped bass No federal FMP 11,550 6,880

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

Table 3.5.1-3 shows the average annual revenue by gear type for the 2008-2019 period. Scallop dredge
gear accounted for 51% of the revenue generated by all gear in the New England and Mid-Atlantic
regions. Bottom trawl gear and pot-other gear (including pot gear used in the Lobster FMP fishery) also
each generated over $115 million in average annual revenue.

Table 3.5.1-3. Commercial Fishing Revenue of Federally Permitted Vessels in Mid-Atlantic and
New England Fisheries by Gear Type (2008-2019)

Gear Type Peak Annual Revenue ($1,000s) Average Annual Revenue ($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
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: Developed using data from NMFS (2021a).
Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All gear types row.
* 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 by generating employment and income for vessel owners and crews, as well as by creating
demand for shoreside products and services to maintain vessels and process seafood products. In 2017,
total seafood landings in the New England and mid-Atlantic regions, including landings from non-
federally permitted vessels, were valued at $1.80 billion. The region is also home to aquaculture
production and research that provides employment and business opportunities for coastal communities. In
New England, the seafood industry generated $5.6 billion in personal and proprietor income, while that
impact totaled $3.8 billion in the mid-Atlantic (NMFS 2020c). Table 3.5.1-4 shows the average annual
revenue by port of landing for the 2008-2019 period. New Bedford accounted for approximately 40% of
the total commercial fishing revenue in the New England and Mid-Atlantic regions, and Cape May and
Narragansett/Point Judith accounted for 9% and 5%, respectively.
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Table 3.5.1-4. Commercial Fishing Revenue of Federally Permitted Vessels in Mid-Atlantic and New England Fisheries and Level of
Fishing Dependence by Port

Port and State Peak Annual Revenue Average Annual Revenue Commercial Fishing Commercial Fishing
($1,000s) ($1,000s) Engagement Categorical Reliance Categorical
Ranking* Ranking®
Chilmark/Menemsha, MA $656.1 $753.4 Medium High
Fairhaven, MA $17,395.3 $11,282.5 High Low
New Bedford, MA $458,246.7 $378,792.6 High Medium
Fall River, MA $5,123.6 $1,135.6 Medium Low
Westport, MA $1,905.8 $1,305.2 Low Low
New Shoreham, RI $303.7 $99.9 Medium Medium
Tiverton, RI $1,603.1 $1,148.8 Medium Low
Little Compton, RI $3,007.4 $1,992.2 Medium Medium
Newport, RI $16,111.1 $8,896.3 High Low
Point Judith, RI $58,531.0 $46,076.7 High Medium
New London, CT $11,117.1 $6,646.6 Medium-High Low
Stonington, CT $11,946.4 $10,273.8 High Low
Montauk, NY $24,549.9 $18,496.4 High Medium
Shinnecock/Hampton Bays, NY $8,642.8 $6,819.1 High Low
Cape May, NJ $122,692.9 $83,159.7 High High
Point Pleasant, NJ $37,321.9 $30,986.2 Low Low
Hampton, VA $19,482.0 $14,379.2 High Low
Newport News, VA $54,540.1 $30,970.8 High Low
Beaufort, NC $5,210.8 $2,654.1 High Medium
All other RI-MA WEA portst $342,845.6 $298,035.1 NA NA
Other New England/Mid-Atlantic ports* $1,135,221.1 $953,904.2 NA NA
All New England/Mid-Atlantic ports $656.1 $753.4 NA NA

Sources: NMFS (2021a); NOAA Fisheries Office of Science and Technology (2019).

Note: Commercial fishing revenue data are for the 2008—2019 period; levels of fishing dependency are for 2018. Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated
independently for all rows, including the All New England/Mid-Atlantic ports row.

* 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. NA
indicates that no information is available.

T Includes other ports that had reported landings from federally permitted vessels fishing in the RI-MA WEAs or offshore SFEC in 5 or fewer of the 12 years for the 2008—2019 period.
* Includes all other ports that had landings from federally permitted vessels fishing in the New England and Mid-Atlantic regions.

§ 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 indicates that no
information is available.
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Table 3.5.1-4 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 of commercial fishing to the
community. As shown in the table, the rankings differ across communities, with Cape May ranking high
for both commercial fishing engagement and reliance, and Westport and Point Pleasant ranking low for
the two indices. Information regarding how the rankings were determined for each community is provided
in the community profiles available at NMFS (2021d). These profiles present the most recent data
available for key indicators for 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 3.5.3
(Demographics, Employment, and Economics) and Section 3.5.4 (Environmental Justice).

RI-MA WEAs

The SFWF is located in the RI-MA WEAs. Table 3.5.1-5 shows the average annual revenue in the RI-MA
WEASs by FMP fishery for the 2008-2019 period. On average, federally permitted commercial fishing
activity in the RI-MA WEAs annually generated an average of $2.6 million in revenue, with the Monkfish
FMP and Sea Scallop FMP fisheries each accounting for 14% of the total, while the Lobster FMP
fisheries accounted for 12%. The Mackerel, Squid, and Butterfish FMP, Skate FMP, Northeast
Multispecies (large-mesh) FMP, and Summer Flounder, Scup, Black Sea Bass FMP fisheries also
accounted for between 6% and 9% of the revenue. Table 3.5.1-5 also shows the percentage of each FMP
fishery’s total revenue in the Mid-Atlantic and New England regions that came from the RI-MA WEAs
during the 2008—2019 period. The areas accounted for about 3.06% of the Skate FMP fishery’s total
revenue, and 1.8% of the Monkfish FMP fishery’s total revenue. In total, the RI-MA WEAs accounted for
approximately 0.28% of the total revenue across all FMP fisheries in the Mid-Atlantic and New England
regions (see Table 3.5.1-1)."'

Table 3.5.1-5. Commercial Fishing Revenue of Federally Permitted Vessels in the RI-MA WEASs by
FMP Fishery (2008-2019)

FMP Fishery Peak Annual Average Annual Average Annual Revenue as a
Revenue ($1,000s) Revenue ($1,000s) Percentage of Total Revenue
from the Mid-Atlantic and New

England Regions

American Lobster $536.4 $319.7 0.34%
Atlantic Herring $205.9 $64.7 0.25%
Bluefish $8.0 $4.6 0.36%
Golden and Blueline Tilefish $4.2 $1.7 0.03%
Highly Migratory Species $20.1 $3.4 0.15%
Jonah Crab $105.4 $39.5 0.41%
Mackerel, Squid, and Butterfish $545.1 $172.6 0.33%
Monkfish $589.6 $376.1 1.83%
Northeast Multispecies (large-mesh) $334.2 $159.5 0.22%
Sea Scallop $955.4 $375.5 0.07%
Skate $401.4 $228.0 3.06%
Northeast Multispecies (small-mesh) $176.0 $105.3 0.94%
Spiny Dogfish $41.5 $18.9 0.64%

7 The RI-MA WEAs include the lease areas for Revolution Wind (OCS-A 0486), Sunrise Wind (OCS-A 0487), and the SFWF.
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FMP Fishery

Peak Annual
Revenue ($1,000s)

Average Annual
Revenue ($1,000s)

Average Annual Revenue as a
Percentage of Total Revenue
from the Mid-Atlantic and New
England Regions

Summer Flounder, Scup, Black Sea Bass $359.2 $217.3 0.55%
Other FMPs, non-disclosed species, and

non-FMP fisheries* $1,425.1 $548.3 0.62%
All FMP and non-FMP fisheries $3,508.9 $2,635.2 0.28%

Source: Developed using NMFS (2021e).

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All FMP and non-

FMP fisheries row.

* Includes revenue from FMP fisheries that are not listed, from species that were not disclosed within listed FMP fisheries, and from species in non-
FMP fisheries harvested by federally permitted vessels.

In terms of pounds landed, the top species harvested in the RI-MA WEAs were skates, red hake, and

monkfish (Table 3.5.1-6).

Table 3.5.1-6. Commercial Fishing Landings of Federally Permitted Vessels in the RI-MA WEAs by

Species (2008-2019)

Species FMP Fishery Peak Annual Average Annual Average Annual
Landings Landings Landings as a
(pounds) (pounds) Percentage of Total
Landings from the
Mid-Atlantic and New
England Regions
American lobster ~ American Lobster 98,668 61,780 0.32%
Atlantic herring Atlantic Herring 1,515,176 496,739 0.32%
Bluefish Bluefish 11,672 6,894 0.38%
Jonah crab Jonah Crab 125,727 50,681 0.43%
Atlantic mackerel ~ Mackerel, Squid, and Butterfish 869,176 84,108 0.45%
Butterfish Mackerel, Squid, and Butterfish 64,004 26,347 0.81%
Loligo squid Mackerel, Squid, and Butterfish 377,422 108,355 0.44%
Monkfish Monkfish 387,218 236,946 2.43%
Striped bass No federal FMP 2,868 774 0.14%
Cod Northeast Multispecies (large-mesh) 44,431 19,702 0.26%
Winter flounder Northeast Multispecies (large-mesh) 39,481 16,422 0.45%
Yellowtail flounder Northeast Multispecies (large-mesh) 115,197 28,632 1.32%
Red hake Northeast Multispecies (small-mesh) 87,104 34,751 2.56%
Silver hake Northeast Multispecies (small-mesh) 302,684 165,990 1.18%
Sea scallops Sea Scallop 115,003 37,400 0.07%
Skates Skate 1,248,078 749,989 3.52%
Spiny dogfish Spiny Dodfish 169,487 91,473 0.68%
Black sea bass Summer Flounder, Scup, Black Sea Bass 12,144 7,180 0.40%
Scup Summer Flounder, Scup, Black Sea Bass 222,655 104,438 0.96%
Summer flounder ~ Summer Flounder, Scup, Black Sea Bass 82,239 33,353 0.36%

Source: Developed using data from NMFS (2021a).
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Table 3.5.1-7 shows the average annual revenue in the RI-MA WEAs by gear type for the 2008-2019
period. Together, bottom trawl gear and gillnet-sink gear accounted for approximately 44% of the revenue
generated by commercial fishing activity in the RI-MA WEAs, while the clam and scallop dredge gears
and pot-other gear generated from 12% to 16%. The areas also accounted for about 1.9% of gillnet-sink
gear total revenue in the Mid-Atlantic and New England regions.

Table 3.5.1-7. Commercial Fishing Revenue of Federally Permitted Vessels in the RI-MA WEASs by
Gear Type (2008-2019)

Gear Type Peak Annual Revenue Average Annual Average Annual Revenue as a
(%$1,000s) Revenue ($1,000s) Percentage of Total Revenue from the
Mid-Atlantic and New England Regions
Dredge-clam $604.9 $454.7 0.74%
Dredge-scallop $938.6 $339.6 0.07%
Gillnet-sink $916.2 $567.1 1.89%
Handline $34.7 $7.8 0.16%
Pot-other $590.5 $414.2 0.36%
Trawl-bottom $1,166.0 $689.7 0.37%
Trawl-midwater $185.0 $61.6 0.32%
All other gear* $1,435.5 $338.4 0.72%
All gear types $3,509.1 $2,873.1 0.30%

Source: Developed using data from NMFS (2021a).
Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All gear types row.
Gear types shown in italics indicate that fewer than 12 years but more than 5 years of data were used to calculate the estimates.

* Includes revenue from federally permitted vessels using longline gear, seine gear, other gillnet gear, and unspecified gear.

Table 3.5.1-8 shows the ports at which fish and shellfish caught in the RI-MA WEASs during the 2008—
2019 period were landed. Together, New Bedford and Port Judith accounted for 67% of the revenue
generated by commercial fishing activity in the RI-MA WEAs. Little Compton and Westport were the
ports most dependent on the RI-MA WEAs, with 13.5% and 7.5%, respectively, of their total commercial
fishing revenue in the Mid-Atlantic and New England regions derived from the areas.

Table 3.5.1-8. Commercial Fishing Revenue of Federally Permitted Vessels in the RI-MA WEAs by
Port (2008-2019)

Port and State Peak Annual Average Annual Average Annual Revenue as a
Revenue ($1,000s) Revenue ($1,000s) Percentage of Total Revenue from the
Mid-Atlantic and New England Regions
Chilmark/Menemsha, MA $49.0 $24.0 5.09%
Fairhaven, MA $66.0 $29.0 0.26%
New Bedford, MA $1,821.3 $971.8 0.26%
Fall River, MA $25.9 $10.1 0.89%
Westport, MA $163.6 $98.2 7.52%
New Shoreham, RI $2.6 $1.0 1.02%
Tiverton, RI $98.9 $33.0 2.87%
Little Compton, RI $446.8 $270.1 13.56%
Newport, RI $323.9 $189.2 2.13%
Point Judith, RI $1,228.5 $792.7 1.72%
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Port and State Peak Annual Average Annual Average Annual Revenue as a

Revenue ($1,000s) Revenue ($1,000s) Percentage of Total Revenue from the
Mid-Atlantic and New England Regions

New London, CT $37.9 $13.0 0.19%

Stonington, CT $59.7 $20.1 0.20%

Montauk, NY $93.7 $46.4 0.25%

Shinnecock/Hampton Bays, NY NA NA NA

Cape May, NJ NA NA NA

Point Pleasant, NJ $22.9 $6.7 0.02%

Hampton, VA $25.9 $8.4 0.06%

Newport News, VA $28.1 $7.1 0.02%

Beaufort, NC $12.2 $6.1 0.23%

Other ports* $348.6 $132.3 0.04%

All ports $3,509.1 $2,659.0 0.28%

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All ports row. Ports
shown in italics indicate that fewer than 12 years but more than 5 years of data were used to calculate the estimates. NA indicates that the number
cannot be calculated with the available data.

* Includes ports with NA in the table and other unlisted ports that had landings from federally permitted vessels fishing in the RI-MA WEAs during the
2008-2019 period.

In 2010, during the first stage of the public process for BOEM’s call for nominations and information to
establish the WEA that would eventually become the RI-MA WEAs, all of Cox Ledge was included in the
area considered for leasing (i.e., call area). However, BOEM held a lengthy stakeholder and scientific
review process that identified “high-value” fishing grounds and excluded those areas from the RI-MA
WEAs (BOEM 2012; Smythe et al. 2016). Over the 2008-2019 period, the excluded area accounted for
approximately 22% of the revenue generated by all fisheries in the call area. It accounted for 32% of the
Sea Scallop FMP fishery revenue and 25% of the Monkfish FMP fishery revenue in the call area (NMFS
2021a). For the Sea Scallop and Monkfish FMP fisheries combined, the revenue per square mile in the
excluded area was approximately 50% higher than that in the RI-MA WEAs in 2007-2018 (BOEM 2020).

The NMFS VMS data are a good source for understanding the spatial distribution of fishing vessels in the
RI-MA WEA:s. As discussed in Appendix F, from 2014 through 2019, vessels with VMS accounted for a
substantial portion (90% or greater) of landings in several federally permitted fisheries in the Mid-
Atlantic and New England regions, including the Sea Scallop, Monkfish, Atlantic Herring,
Mackerel/Squid/Butterfish, Northeast Multispecies (large- and small-mesh), Spiny Dogfish, Summer
Flounder/Scup/Black Sea Bass, and Surfclam/Ocean Quahog FMP fisheries. VMS-enabled vessels
represented approximately 11% of landings in the Lobster and 14 % in the Jonah Crab FMP fisheries
(NMFS 2021a). During the 2014-2019 period, an average of 340 VMS-enabled vessels operated in
Atlantic WEAs. Of these vessels, an average of 101 (30%) fished in the RI-MA WEAs, including an
average of two vessels fishing for Atlantic herring; 10 vessels fishing for monkfish; 22 vessels fishing for
multispecies (groundfish); and 22 vessels fishing for sea scallops (NMFS 2019).

Based on data provided by NMFS (2019), polar histograms (Figure 3.5.1-1 and Figure 3.5.1-2) showing
the directionality of VMS-enabled vessels fishing in the RI-MA WEAs were developed using the
information conveyed in individual position reports (pings) over the January 2014—August 2019 period.
Vessels moving at speeds less than 5 knots were assumed to be actively fishing. The larger bars in the
polar histograms represent a greater number of position reports showing fishing vessels moving in a
certain direction within the RI-MA WEAs. The polar histograms differ with respect to their scales.
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Figure 3.5.1-1 shows most of the 307 unique vessels operating in the RI-MA WEAs followed a slightly
northeast—southwest fishing pattern.

330 30

300 %3, 60

270 90

240 120

210 150

180

Number of unique vessels: 307

Source: Developed by BOEM using VMS data provided by NMFS (2019).

Figure 3.5.1-1. VMS bearings of vessels actively fishing within the RI-MA WEAs, all FMP fisheries
combined, January 2014-August 2019.

Figure 3.5.1-2 shows that the orientation of vessels fishing within the RI-MA WEAs varied somewhat by
FMP fishery, but in most fisheries, vessels followed a slightly northeast—southwest fishing pattern.
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Monkfish FMP Fishery Northeast Multispecies (large- and small-mesh) FMP
Fisheries
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Number of unique vessels: 68 Number of unique vessels: 115

* These are fishing vessels that are transmitting VMS data after having declared themselves as participating in a non-VMS
fishery—(e.g. Lobster, Jonah Crab, River Herring, etc.).

Source: Developed by BOEM using VMS data provided by NMFS (2019).

Figure 3.5.1-2. VMS bearings of vessels actively fishing within the RI-MA WEAs by FMP fishery,
January 2014—-August 2019.
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SFWF Lease Area and Offshore SFEC

The commercial fisheries that are most active in the Lease Area and along the offshore SFEC encompass
a wide range of FMP fisheries, gears, and landing ports (Table 3.5.1-9 though Table 3.5.1-16). GIS data
available from BOEM (2020a) for the 20072018 period suggest that most FMP fisheries do not have a
high intensity of revenue within the Lease Area and along the offshore SFEC compared with nearby
waters. As shown in Figures C-7 to C-17 in Appendix C, across all FMP fisheries, revenue intensity did
not exceed $101 to $500 average annual revenue per 0.09 square mile anywhere in the Lease Area. With
respect to the offshore SFEC, average annual revenue per 0.09 square mile was in the range of $501 to
$1,000 for the Surfclam/Ocean Quahog FMP, Northeast Multispecies (large-mesh), and Monkfish FMP
fisheries and was as high as $1,001 to $2,500 for the Sea Scallop FMP fishery; but these high revenues
were derived in only small sections of the cable corridor. For all other FMP fisheries, revenue intensity
along the offshore SFEC did not exceed $101 to $500 average annual revenue per 0.25 km?. As shown in
Figure C-7 to Figure C-17 in Appendix C, the revenue intensity levels for many FMP fisheries were
higher in large expanses of ocean outside the Lease Area and offshore SFEC corridor but within 20 nm of
the two areas. In terms of gear types (see Figures C-18 and C-19 in Appendix C), the revenue intensity for
mobile gear was in the range of $501 to $1,000 for much of the offshore SFEC, while the revenue
intensity for fixed gear was low along the entire cable corridor. In the Lease Area the revenue intensity
was low for mobile gear, but for fixed gear it was in the range of $501 to $1,000 in the southern portion of
the area. Additional details on the data and methodology used to develop the revenue intensity figures are
provided in Appendix F.

Table 3.5.1-9 provides additional information on the average annual revenue in the Lease Area by FMP
fishery. On average, federally permitted commercial fishing activity in the Lease Area annually generated
$185.6 thousand in revenue during the 2008-2019 period, with the Monkfish FMP fishery accounting for
16% of the total, while the Sea Scallop FMP fishery accounted for 15%, and the Lobster FMP fishery
both accounted for 14% of the total revenue. In terms of the percentage of each FMP fishery’s total
revenue in the Mid-Atlantic and New England regions that came from the Lease Area during the 2008—
2019 period, the area accounted for about 0.22% of the Skate FMP fishery’s total revenue and around
0.15% of the Monkfish FMP fishery’s total revenue. In total, the Lease Area accounted for approximately
0.02% of the total revenue across all FMP fisheries in the Mid-Atlantic and New England regions (see
Table 3.5.1-1). As shown in Table 3.5.1-9, the Summer Flounder, Scup, Black Sea Bass; Monkfish; and
Skate FMP fisheries accounted for the highest number of vessels fishing in the Lease Area. The average
annual revenue of vessels fishing in the Lease Area was highest for vessels participating in the Sea
Scallop, Highly Migratory Species, and Atlantic Herring FMP fisheries.

Table 3.5.1-9 also shows the catch revenue in the SFWF MWA, which encompasses the Lease Area and
also includes all anchoring and mooring areas that could be used during the construction of the SFWF.
Due to the larger size of the MWA, the catch revenue in the area is estimated to be $232.3 thousand,
125% of that for the Lease Area alone. The increase in revenue between the two areas is highest for the
Sea Scallop FMP fishery.
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Table 3.5.1-9. Commercial Fishing Revenue of Federally Permitted Vessels in the SFWF Lease Area and MWA by FMP Fishery (2008—
2019)

FMP Fishery Peak Annual Average Annual Average Annual Average Number  Average Annual Average
Revenue in the Revenue in the Revenue in the SFWF of Vessels in the Revenue per Annual

SFWF Lease Area  SFWF Lease Area Lease Area as a SFWF Lease Area Vessel in the Revenue in the

(%$1,000s) ($1,000s) Percentage of Total SFWF Lease Area MWA ($1,000s)

Revenue from the Mid-
Atlantic and New
England Regions

American Lobster $48.2 $25.0 0.03% 85 $295 $31.6
Atlantic Herring $12.8 $5.1 0.02% 16 $319 $5.9
Bluefish $0.6 $0.3 0.02% 96 $3 $0.4
Golden and Blueline Tilefish $0.3 $0.1 0.00% 26 $5 $0.1
Highly Migratory Species $12.6 $2.5 0.11% 5 $474 $2.9
Jonah Crab $7.3 $2.6 0.03% 43 $61 $3.3
Mackerel, Squid, and Butterfish $32.5 $11.3 0.02% 102 $112 $14.5
Monkfish $79.9 $30.3 0.15% 139 $217 $36.2
Northeast Multispecies (large-mesh) $29.9 $12.9 0.02% 77 $168 $16.3
Sea Scallop $87.0 $27.5 0.01% 51 $538 $38.6
Skate $33.2 $16.4 0.22% 106 $155 $20.2
Northeast Multispecies (small-mesh) $10.2 $6.6 0.06% 87 $76 $8.4
Spiny Dogfish $3.4 $1.3 0.04% 38 $34 $1.6
Summer Flounder, Scup, Black Sea Bass $27.7 $15.2 0.04% 154 $98 $18.8
Other FMPs, non-disclosed species, and

non-FMP fisheries* $109.6 $28.4 0.03% NA NA $33.7
All FMP and non-FMP fisheries $292.3 $185.6 0.02% NA NA $232.3

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All FMP and non-FMP fisheries row. FMPs shown in italics indicate that fewer
than 12 years but more than 5 years of data were used to calculate the estimates. NA indicates that the number cannot be calculated with the available data. Revenue in the SFWF Lease Area for the
Surfclam/Ocean Quahog FMP fishery could not be disclosed; it is included in “Other FMPs, non-disclosed species, and non-FMP fisheries.”

* Includes revenue from FMP fisheries that are not listed, from species that were not disclosed within listed FMP fisheries, and from species in non-FMP fisheries harvested by federally permitted vessels.
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In terms of pounds landed, the top species harvested in the SFWF and MWA were skates, Atlantic
herring, and monkfish (Table 3.5.1-10).

Table 3.5.1-10. Commercial Fishing Landings of Federally Permitted Vessels in the SFWF Lease
Area and MWA by Species (2008-2019)

Peak Annual  Average Annual Average Annual Landings in the
Landings in the Landings inthe SFWF Lease Area as a Percentage of Average Annual
SFWF Lease SFWF Lease Total Landings from the Mid-Atlantic ~ Landings in the MWA
Species Area (pounds)  Area (pounds) and New England Regions (pounds)
American lobster 9,136 4,938 0.03% 6,240
Atlantic herring 95,695 38,672 0.02% 44,463
Bluefish 818 458 0.03% 568
Jonah crab 8,596 3,356 0.03% 4,170
Atlantic mackerel 59,686 5,926 0.03% 7,458
Butterfish 2,401 1,263 0.04% 1,632
Loligo squid 23,157 7,406 0.03% 9,439
Monkfish 55,923 19,642 0.20% 23,557
Striped bass 260 68 0.01% 88
Cod 6,942 2,318 0.03% 2,824
Winter flounder 2,151 838 0.02% 1,071
Yellowtail flounder 8,892 1,971 0.09% 2,507
Red hake 4,211 2,063 0.15% 2,664
Silver hake 25,985 10,162 0.07% 13,059
Sea scallops 10,765 2,793 0.01% 3,973
Skates 70,426 49,784 0.23% 62,710
Spiny dogfish 14,461 6,190 0.05% 7,903
Black sea bass 2,149 858 0.05% 1,041
Scup 10,648 5,951 0.05% 7,511
Summer flounder 5,856 2,260 0.02% 2,759

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

To analyze differences in the economic importance of fishing grounds in the SFWF Lease Area across the
commercial fishing fleet, information was obtained from NMFS (2021a) that summarized the number of
federally permitted commercial fishing vessels fishing in the Lease Area each year during the 2008-2019
period and the percentage of each vessel’s annual total fishing revenue that came from within the area.
The complete analysis of differences in economic dependency on the Lease Area across vessels is
provided in Appendix F. As shown in the appendix, the vessel-level annual revenue percentages were
divided into quartiles, which were created by ordering the data from the lowest to highest percentage and
then dividing the data into four groups of equal size. The 1st quartile represents the lowest 25% of ranked
percentages, while the 4th quartile represents the highest 25%. In addition, NMFS (2021a) reported the
number of “outlier” vessels in the distribution of percentage of revenue. 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 1st quartile (Q1) or 3rd quartile (Q3). Specifically, if an observation is less than Q1 — (1.5 x IQR) or greater than Q3 +
(1.5 x IQRY), it is an outlier; where IQR = interquartile range = Q3 — Q1.
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As shown in Table F-6 in Appendix F, from 2008 through 2019, an average of 249 vessels per year fished
in the Lease Area, with a high of 284 vessels in 2008 and a low of 213 vessels in 2019. The average
annual number of outliers was 37 (15% of all vessels), with a high of 49 outliers in 2014 (18% of all
vessels) and a low of 21 outliers in 2019 (9% of all vessels).

Three-quarters of the vessels that fished in the Lease Area derived less than 0.2% of their total annual
revenue from the area (NMFS 2021f). The highest percentage of total annual revenue coming from within
the Lease Area by an outlier varied from year to year, ranging from 39% in 2016 to 5% in 2012 (NMFS
2021f). Over the 2008-2019 period as a whole, the average maximum revenue percentage among outliers
was 24% (NMFS 2021f). 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 F-1 in Appendix F shows that in
any given year, the revenue percentage for the majority of outliers was below 5%. From 2008 through
2019, the average percentage of all vessels fishing in the Lease Area that derived 5% or more of their total
fishing income from the Lease Area was around 2%. During any given year, the highest percentage,
which occurred in 2008, was 5%, while the lowest was less than 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 addition to assessing the differences in the level of economic dependency on fishing grounds in the
Lease Area across vessels, the analysis examined the relationship between vessels’ average annual
percentage of total revenue inside the area and their average annual total fishing revenue during the 2008—
2019 period. As shown in Table F-7 in Appendix F, average annual total revenue per vessel was
negatively correlated with average annual revenue percentage. Vessels in the 4th quartile (i.e., vessels
with a higher level of economic dependence on fishing grounds in the Lease Area) tended to have lower
total commercial fishing incomes. In short, the Lease Area generally accounted for a higher proportion of
the revenue of vessels that had lower total commercial fishing revenue.

Table F-7 in Appendix F also shows the average annual revenue per vessel in the Lease Area and the
Mid-Atlantic and New England regions as a whole. The highest average annual revenue per vessel in the
Mid-Atlantic and New England regions are from vessels in the first quartile; annual average revenue per
vessel declines with each successive quartile. Average annual revenue per vessel in the Mid-Atlantic and
New England regions in the 4th quartile ($219,899) was 22% of the annual average revenue per vessel in
the 1st quartile ($1,009,953). Average annual revenue per vessel within the Lease Area shows an opposite
trend across quartiles. The highest average annual revenue per vessel from the Lease Area was among
outliers. The average vessel in the 4th quartile Lease Area had an average annual revenue of around
$2,175. This was 1% of the 4th quartile annual average revenue per vessel in the Mid-Atlantic and New
England region as a whole. In other words, if the average vessel in the 4th quartile was displaced from the
Lease Area, on average they would likely need to increase their revenue in other fishing areas by 1% to
maintain their level of annual fishing income. Vessels that were outliers on average earned $3,208 per
year from the Lease Area. Sufficient information was not available for this analysis to calculate the
percentage of revenue needed to maintain current levels of fishing revenue if outlier vessels are displaced
from the Lease Area.

Table 3.5.1-11 provides the average annual revenue in the Lease Area and MWA by gear type for the
2008-2019 period. Together, gillnet-sink, bottom trawl, and pot-other gear accounted for approximately
69% of the revenue generated by commercial fishing activity in the Lease Area. The area accounted for
about 0.15% of the gillnet-sink gear’s total revenue in the Mid-Atlantic and New England regions.
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Table 3.5.1-11. Commercial Fishing Revenue of Federally Permitted Vessels in the SFWF Lease
Area and MWA by Gear Type (2008-2019)

Gear Type Peak Annual Average Annual Average Annual Revenue as a Average Annual

Revenue in the Revenue in the Percentage of Total Revenue from Revenue in the
SFWF Lease SFWF Lease the Mid-Atlantic and New England MWA ($1,000s)

Area ($1,000s) Area ($1,000s) Regions in the SFWF Lease Area

Dredge-clam NA NA NA NA

Dredge-scallop $897.0 $26.1 0.01% $36.9

Gillnet-sink $313.8 $46.5 0.15% $56.0

Handline $24.6 $1.6 0.03% $1.8

Pot-other $187.2 $39.3 0.03% $48.4

Trawl-bottom $800.2 $43.6 0.02% $55.4

Trawl-midwater $118.9 $4.5 0.02% $5.2

All other gear* $596.1 $24.0 0.05% $28.7

All gear types $292.7 $185.5 0.02% $232.3

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All gear types row.
Gear types shown in italics indicate that fewer than 12 years but more than 5 years of data were used to calculate the estimates. Otherwise, estimates
are based on 12 years of data. NA indicates that the number cannot be calculated with the available data.

* Includes revenue from federally permitted vessels using longline gear, seine gear, other gillnet gear, and unspecified gear, as well as listed gear, for
years when they cannot be disclosed (NA).

Table 3.5.1-12 shows the ports at which fish and shellfish caught in the Lease Area and MWA during the
2008-2019 period were landed. Together, Point Judith, New Bedford, Little Compton, and Newport
accounted for approximately 68% of the revenue generated by commercial fishing activity in the Lease
Area. Little Compton and Westport were the ports most dependent on the Lease Area, with 1.3% and
0.8%, respectively, of their total commercial fishing revenue in the Mid-Atlantic and New England
regions derived from the area.

Table 3.5.1-12. Commercial Fishing Revenue of Federally Permitted Vessels in the SFWF Lease
Area and MWA by Port (2008-2019)

Port and State Peak Annual Average Annual Average Annual Revenue as a Average Annual
Revenue in the Revenue in the Percentage of Total Revenue from Revenue in the
SFWF Lease SFWF Lease Area the Mid-Atlantic and New England MWA ($1,000s)

Area ($1,000s) (%$1,000s) Regions in the SFWF Lease Area

Chilmark/Menemsha, MA $3.8 $0.9 0.18% $1.2
Fairhaven, MA $4.9 $1.3 0.01% $1.7
New Bedford, MA $68.1 $43.7 0.01% $55.7
Fall River, MA NA NA NA NA

Westport, MA $19.6 $9.9 0.76% $13.2
New Shoreham, RI $0.1 $0.1 0.08% $0.1
Tiverton, RI $6.5 $4.0 0.35% $3.6
Little Compton, RI $53.9 $25.3 1.27% $31.5
Newport, RI $34.4 $16.2 0.18% $18.6
Point Judith, RI $100.3 $59.0 0.13% $76.8
New London, CT $3.0 $1.1 0.02% $1.4
Stonington, CT $2.9 $1.1 0.01% $1.4
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Port and State Peak Annual Average Annual Average Annual Revenue as a Average Annual
Revenue in the Revenue in the Percentage of Total Revenue from Revenue in the
SFWF Lease SFWF Lease Area the Mid-Atlantic and New England MWA ($1,000s)

Area ($1,000s) (%$1,000s) Regions in the SFWF Lease Area

Montauk, NY $13.2 $4.6 0.03% $5.3
Shinnecock/Hampton NA NA NA NA
Bays, NY

Cape May, NJ NA NA NA NA
Point Pleasant, NJ $1.6 $0.5 0.00% $0.7
Hampton, VA $1.9 $0.6 0.00% $0.8
Newport News, VA $1.6 $0.4 0.00% $0.5
Beaufort, NC $0.9 $0.4 0.02% $0.5
Other ports* $94.5 $19.4 0.01% $22.6
All New England/ $292.7 $188.6 0.02% $235.4

Mid-Atlantic ports

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Ports shown in italics indicate that fewer than 12 years but more than 5 years of data were
used to calculate the estimates. Otherwise, estimates are based on 12 years of data. NA indicates that the number cannot be calculated with the
available data.

* Includes ports with NA in the table and other unlisted ports that had landings from federally permitted vessels fishing from these areas in 2008—2019.

As in the RI-MA WEAs, the NMFS VMS data are a good source for understanding the spatial
distribution of fishing vessels in the MWA. During the 2017-2019 period, an average of 16 (5%) of the
340 VMS-enabled vessels operating in Atlantic WEAs fished in the MWA, including an average of two
vessels fishing for monkfish; one vessel fishing for multispecies (groundfish); and two vessels fishing for
sea scallops (NMFS 2019).

Polar histograms (Figure 3.5.1-3 and Figure 3.5.1-4) showing the directionality of VMS-enabled fishing
vessels operating in the MWA were developed using the same methodology described above. Figure
3.5.1-3 shows that most of the 81 unique vessels operating in the Lease Area followed a slightly
northwest—southeast fishing pattern.

Figure 3.5.1-4 shows that the orientation of vessels fishing within the MWA varied by FMP fishery, but in
most fisheries, vessels followed a northwest—southeast fishing pattern.
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Source: Developed by BOEM using VMS data provided by NMFS (2019).

Figure 3.5.1-3. VMS bearings of vessels actively fishing within the MWA, all FMP fisheries
combined, January 2014-August 2019.
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* These are fishing vessels that are transmitting VMS data after having declared themselves as participating in a non-VMS

fishery—e.g. lobster, Jonah crab, river herring, etc.

Source: Developed by BOEM using VMS data provided by NMFS (2019).
Figure 3.5.1-4. VMS bearings of vessels actively fishing within the MWA by FMP fishery, January

2014-August 2019.
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Table 3.5.1-13 presents the average annual revenue in the 2-km zone around the offshore SFEC by FMP
fishery for the 2008-2019 period, assuming the SFEC would come ashore at Beach Lane. The Beach Lane
route is the longer of the two SFEC options; based on data from BOEM (2020a), the average annual catch
revenue for the Hither Hills route was estimated to be about 91% of that for the Beach Lane route. As noted
above, the available data suggest that the offshore SFEC crosses an area of relatively high intensity of
revenue from sea scallop fishing. On average, federally permitted commercial fishing activity in the
offshore SFEC area annually generated $1.28 million in revenue, with the Sea Scallop FMP fishery
accounting for 33% of the total. The Summer Flounder, Scup, Black Sea Bass FMP fishery accounted for
15% of the total while the Monkfish FMP and Northeast Multispecies (large-mesh) FMP fisheries each
accounted for 10% of the total revenue. In terms of the percentage of each FMP fishery’s total revenue in
the Mid-Atlantic and New England regions that came from the offshore SFEC area during the 2008-2019
period, the area accounted for about 1.01% of the Skate FMP fishery’s total revenue, 0.73% of the Bluefish
FMP fishery’s total revenue, and 0.61% of the Monkfish FMP fishery’s total revenue. In total, the offshore
SFEC area accounted for approximately 0.13% of the total revenue across all FMP fisheries in the Mid-
Atlantic and New England regions (see Table 3.5.1-1).

Table 3.5.1-13. Commercial Fishing Revenue of Federally Permitted Vessels in the Offshore SFEC
with Beach Lane Landing Site by FMP Fishery (2008-2019)

FMP Fishery Peak Annual Average Average Annual
Revenue Annual Revenue as a
($1,000s) Revenue Percentage of Total
($1,000s) Revenue from the

Mid-Atlantic and New
England Regions

American Lobster $71.6 $33.9 0.04%
Atlantic Herring $89.8 $32.0 0.12%
Bluefish $26.4 $9.3 0.73%
Golden and Blueline Tilefish $36.3 $9.8 0.18%
Highly Migratory Species $1.1 $0.3 0.01%
Jonah Crab $9.5 $5.0 0.05%
Mackerel, Squid, and Butterfish $251.3 $90.5 0.17%
Monkfish $192.1 $125.6 0.61%
Northeast Multispecies $196.4 $115.3 0.16%
(large-mesh)

Sea Scallop $899.7 $413.9 0.08%
Skate $115.6 $74.9 1.01%
Northeast Multispecies (small-mesh) $47.5 $25.7 0.23%
Spiny Dogfish $10.1 $3.5 0.12%
Summer Flounder, Scup, Black Sea Bass $258.4 $187.2 0.47%
Other FMPs, non-disclosed species, and non-FMP fisheries* $328.2 $130.9 0.15%
All FMP and non-FMP fisheries $1,766.3 $1,257.9 0.13%

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All FMP and non-
FMP fisheries row.

* Includes revenue from federal FMPs that are not listed, from species that were not disclosed within listed FMPs, and harvests from species in non-
FMP fisheries harvested by federally permitted vessels.

In terms of pounds landed, the top species harvested along the offshore SFEC were Atlantic herring and
skates (Table 3.5.1-14).
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Table 3.5.1-14. Commercial Fishing Landings of Federally Permitted Vessels in the Offshore SFEC
by Species (2008-2019)

Species FMP Peak Average  Average Annual Landings as a
Annual Annual Percentage of Total Landings
Landings Landings from the Mid-Atlantic and
(pounds) (pounds) New England Regions
American lobster American Lobster 12,565 6,376 0.03%
Atlantic herring Atlantic Herring 777,251 234,645 0.15%
Bluefish Bluefish 29,995 11,648 0.64%
Jonah crab Jonah Crab 11,776 6,411 0.05%
Atlantic mackerel Mackerel, Squid, and Butterfish 171,753 29,951 0.16%
Butterfish Mackerel, Squid, and Butterfish 12,997 7,934 0.24%
Loligo squid Mackerel, Squid, and Butterfish 183,515 60,245 0.24%
Monkfish Monkfish 105,685 79,498 0.82%
Striped bass No Federal FMP 11,442 6,714 1.25%
Cod Northeast Multispecies (large-mesh) 28,643 12,889 0.17%
Winter flounder Northeast Multispecies (large-mesh) 38,468 14,685 0.40%
Yellowtail flounder Northeast Multispecies (large-mesh) 51,255 20,350 0.94%
Red hake Northeast Multispecies (small-mesh) 16,323 10,444 0.77%
Silver hake Northeast Multispecies (small-mesh) 61,981 32,810 0.23%
Sea scallops Sea Scallop 84,124 37,851 0.08%
Skates Skate 572,624 326,497 1.53%
Spiny dogfish Spiny Dodfish 44,886 17,755 0.13%
Black sea bass Summer Flounder, Scup, Black Sea Bass 10,776 5,462 0.30%
Scup Summer Flounder, Scup, Black Sea Bass 145,722 82,150 0.76%
Summer flounder Summer Flounder, Scup, Black Sea Bass 45,874 27,704 0.30%

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

Table 3.5.1-15 provides the average annual revenue in the offshore SFEC area by gear type for the 2008-
2019 period. Together, scallop dredge, bottom trawl and gillnet-sink gear types accounted for
approximately 80% of the revenue generated by commercial fishing activity in the offshore SFEC area.
The area accounted for about 0.60% of gillnet-sink gear total revenue in the Mid-Atlantic and New
England regions, and 0.32% of handline gear total revenue.

Table 3.5.1-15. Commercial Fishing Revenue of Federally Permitted Vessels in the Offshore SFEC
with Beach Lane Landing Site by Gear Type (2008-2019)

Gear Type Peak Annual Revenue Average Annual Average Annual Revenue as a
(%$1,000s) Revenue ($1,000s) Percentage of Total Revenue from the
Mid-Atlantic and New England Regions
Dredge-clam $277.2 $89.2 0.15%
Dredge-scallop $861.2 $395.2 0.08%
Gillnet-sink $255.3 $181.3 0.60%
Handline $21.6 $15.4 0.32%
Pot-other $85.9 $57.0 0.05%
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Gear Type Peak Annual Revenue Average Annual Average Annual Revenue as a
($1,000s) Revenue ($1,000s) Percentage of Total Revenue from the
Mid-Atlantic and New England Regions
Trawl-bottom $735.9 $469.1 0.25%
Trawl-midwater $103.7 $27.2 0.14%
All other gear* $248.9 $70.0 0.15%
All gear types $1,766.9 $1,304.4 0.14%

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Gear types shown in italics indicate that fewer than 12 years but more than 5 years of data
were used to calculate the estimates. Otherwise, estimates are based on 12 years of data.

* Includes revenue from federally permitted vessels using longline gear, seine gear, other gillnet gear, and unspecified gear, as well as listed gear, for
years when they cannot be disclosed.

Table 3.5.1-16 shows the ports at which fish and shellfish caught in the 2-km zone around the offshore
SFEC during the 2008-2019 period were landed, assuming the SFEC came ashore at Beach Lane.
Together, Point Judith, New Bedford, and Montauk accounted for approximately 76% of the revenue
generated by commercial fishing activity in the offshore SFEC area. New Shoreham and Tiverton were
the ports most dependent on the offshore SFEC area, with 3.6% and 2.0%, respectively, of their total
commercial fishing revenue in the Mid-Atlantic and New England regions derived from the area.

Table 3.5.1-16. Commercial Fishing Revenue of Federally Permitted Vessels in the Offshore SFEC
with Beach Lane Landing Site by Port (2008-2019)

Port and State Peak Annual Average Annual Average Annual Revenue as a
Revenue ($1,000s) Revenue ($1,000s)  Percentage of Total Revenue from the
Mid-Atlantic and New England Regions

Chilmark/Menemsha, MA $0.5 $0.1 0.02%
Fairhaven, MA $33.4 $6.8 0.06%
New Bedford, MA $570.2 $325.1 0.09%
Fall River, MA $4.6 $2.7 0.23%
Westport, MA $6.7 $2.3 0.18%
New Shoreham, RI $9.7 $3.6 3.57%
Tiverton, RI $42.2 $22.9 2.00%
Little Compton, RI $70.7 $28.7 1.44%
Newport, RI $76.5 $51.2 0.58%
Point Judith, RI $541.9 $398.0 0.86%
New London, CT $92.0 $32.0 0.48%
Stonington, CT $56.4 $32.2 0.31%
Montauk, NY $355.5 $256.4 1.39%
Shinnecock/Hampton Bays, NY $85.3 $46.5 0.68%
Cape May, NJ $29.2 $8.6 0.01%
Point Pleasant, NJ $46.3 $18.4 0.06%
Hampton, VA $6.5 $3.9 0.03%
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Port and State Peak Annual Average Annual Average Annual Revenue as a
Revenue ($1,000s) Revenue ($1,000s) Percentage of Total Revenue from the
Mid-Atlantic and New England Regions

Newport News, VA $5.7 $1.7 0.01%
Beaufort, NC $7.9 $2.4 0.09%
Other ports* $74.0 $41.8 0.01%
All New England/Mid-Atlantic ports $1,787.6 $1,285.2 0.13%

Source: Developed using data from NMFS 2021a).

Notes: Revenue is adjusted for inflation to 2019 dollars. Ports shown in italics indicate that fewer than 12 years but more than 5 years of data were
used to calculate the estimates. Otherwise, estimates are based on 12 years of data.

* Includes ports with NA in the table and unlisted ports that had landings from federally permitted vessels fishing in the offshore SFEC in the period
2008-2019.

VTR data describe most commercial fishing activity in both state and federal waters by vessels that have a
federal permit or a state and federal fishing permit. However, those vessels with only state permits are not
included in the VTR data set. Nevertheless, state permit holders must report their catch to state agencies,
including the statistical area within which fishing occurred. Based on commercial fishing data collected by
the NYSDEC, CH2M HILL (2018) estimated catches of New York State—permitted fishermen in statistical
areas 167 and 168. These two areas encompass the state fishery fishing grounds that could be affected by
the offshore SFEC. Together, the two statistical areas represent important state fishing grounds for a variety
of species. The greatest average pounds landed for the years 2007 to 2016 in these statistical areas included
striped bass (total approximately 205,000 pounds), longfin inshore squid (approximately 43,000 pounds),
skate (approximately 26,000 pounds), bluefish (about 23,000 pounds), and lobster (approximately 13,000
pounds). The top ports where fishermen landed their catch after fishing in the two areas were Moriches,
Shinnecock Indian Reservation, and Montauk, New York (CH2M HILL 2018).

Figure 3.5.1-5 shows that there was considerable interannual variability in commercial fishing revenue in
the SFWF MWA and offshore SFEC in the period 2008-2018.
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Source: Developed using data from NMFS (2021a).

Figure 3.5.1-5. Interannual variability of commercial fishing revenue of federally permitted
vessels in the SFWF MWA and offshore SFEC, 2008-2019.
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3.5.1.1.2 FOR-HIRE RECREATIONAL FISHING

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. and the participants are part of a preformed group of anglers (NMFS 2021g). A comprehensive list
of species that are targeted by for-hire boats within the Rhode Island Ocean Special Management Plan area
was developed through an iterative process, using catch data and correspondence with recreational charter
boat captains (State of Rhode Island Coastal Resources Management Council 2010). As shown in Table
3.5.1-17, for-hire boats target a wide range of pelagic, highly migratory, and demersal species.

Table 3.5.1-17. Species Targeted by For-Hire Recreational Fishing Boats in the Rhode Island
Ocean Special Management Plan Area

Column 1 of 4 Column 2 of 4 Column 3 of 4 Column 4 of 4
Atlantic bonito False albacore Blue shark Tautog

Atlantic cod Pollock Thresher shark Bluefin tuna
Black sea bass Scup Striped bass Yellowfin tuna
Bluefish Shortfin mako Summer flounder Winter flounder

Source: State of Rhode Island Coastal Resources Management Council (2010).

Recreational fishing in the region occurs year-round but is most intensive from April through November
(Tetra Tech 2016). Early in spring, most of the Rhode Island—based party and charter boats target the
migratory stocks of the Mid-Atlantic such as striped bass, summer flounder, and black sea bass. During
late spring, party and charter boats are almost exclusively targeting cod, with most of the cod fishing
occurring on Cox Ledge and south of Block Island (State of Rhode Island Coastal Resources
Management Council 2010). Cod fishing on Cox Ledge is also popular in the summer as the water warms
and cod start to congregate on the ledge (Plaia 2009). However, most summer recreational fishing is
focused on striped bass and bluefish, with some boats targeting summer flounder closer to shore. Later in
the summer, some of the boats move farther offshore to target sharks, which are generally caught
anywhere from 20 to 50 miles offshore. Sharks targeted include blue, mako, and thresher sharks, with
most shark fishing being catch and release. Some tuna fishing also takes place in an area east of Block
Island and northwest of Cox Ledge known as the Mud Hole or Deep Hole. Starting in September, much
of the fishing switches to sea bass and scup around Block Island or to striped bass closer to shore (State of
Rhode Island Coastal Resources Management Council 2010). Many recreational fishermen participate in
organized sportfishing tournaments during the year. For example, the Rhode Island Saltwater Anglers
Association sponsors 15 tournaments per year as well as a “Yearlong Tournament” targeting the majority
of recreational species in the Rhode Island Ocean Special Management Plan Area (State of Rhode Island
Coastal Resources Management Council 2010).

As shown in Figure C-6 in Appendix C, which presents spatial data indicating the relative intensity of
charter fishing activity, the number of charter fishing trips is fairly low in the RI-MA WEASs but
comparatively high along much of the offshore SFEC route.

Most for-hire boats fishing near the RI-MA WEAs are based in Rhode Island. However, party and charter
boats from New York, Connecticut, and Massachusetts also regularly fish in or near the RI-MA WEAs.
For-hire recreational fishing is an integral part of each of these states’ coastal tourism industries. During
the 2007-2012 period, annual for-hire boat revenue averaged $15.6 million in Rhode Island, $86.2
million in New York, $14.5 million in Connecticut, and $62.4 million in Massachusetts. However, of the
16,569 average annual for-hire boat trips that left from ports in the four states each year during the 2007—
2012 period, only 0.9% occurred in or near the RI-MA WEAs (Kirkpatrick et al. 2017).
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The 70 square miles of Cox Ledge excluded from the RI-MA WEAs is important to for-hire recreational
fishing as well as commercial fisheries. Table 3.5.1-18 presents data on party/charter recreational fishing
reported on Cox Ledge during various time periods. The data suggest that a small number of for-hire
recreational fishing businesses fish relatively intensively on Cox Ledge, with each individual business
generating on the order of $9,400/year in the area. The revenue reported on Cox Ledge is consistently
high across all time periods studied (NEFMC and NMFS 2016).

Table 3.5.1-18. For-Hire Recreational Fishing Activity on the Portion of Cox Ledge Excluded from
Wind Energy Development by Time Period

Time Average Annual Average Revenue Average Annual Average Annual
Period Revenue Per Trip Number of Permit Holders Number of Anglers
2006-2014 $95,911 $2,385 10 887
2010-2014 $88,928 $2,257 9 816
2012-2014 $64,696 $2,521 6 587

Source: NEFMC and NMFS (2016).

The following two tables focus on for-hire recreational fishing catch and effort in the SFWF using VTR
data provided by NMFS.*® To understand the relative importance of the SFWF Lease Area to regional for-
hire recreational fishing, Table 3.5.1-19 compares the landings reported in the Lease Area to the total for-
hire recreational fishing landings in the New England and Mid-Atlantic regions during the 2008-2018
period. For all species, the Lease Area accounted for a small percentage (< 0.01%) of the total landings in
the for-hire recreational fishery.

Table 3.5.1-19. Average Annual For-Hire Recreational Fishing Landings in the Mid-Atlantic and
New England Regions and SFWF Lease Area by Top Species (2008-2018)

Area Black  Bluefish Atlantic Cunner  Scup Striped  Summer Spiny All
Sea Cod Bass Flounder Dogfish  Others
Bass

Landings in New England 336,280 243,599 119,341 4,806 606,230 44,107 76,384 7,205 762,662

and Mid-Atlantic regions
(number of fish)

Landings in SFWF Lease 17 2 11 0 1 4 0 0 177
Area (number of fish)

SFWF Lease Area landings 0.01% 0.00% 0.01%  0.00% 0.00%  0.01% 0.00% 0.00% 0.02%
as a percentage of total New

England and Mid-Atlantic

landings

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

Notes: Landings are reported in number of fish kept on party/charter trips. Only species that were landed in the SFWF Lease Area are included in the
table.

Table 3.5.1-20 compares the angler trips reported in the Lease Area to the total angler trips for the New
England and mid-Atlantic regions. Over the 2008-2018 period, the Lease Area accounted for relatively
few angler trips across all states.

19 NMFs requires all federally permitted party and charter boats with a permit to fish for Atlantic bluefish, black sea bass, scup,
summer flounder, tilefish, Atlantic mackerel, squid, and/or butterfish to submit a VTR for every fishing trip (50 CFR 648.7).

3-110



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

Table 3.5.1-20. For-Hire Recreational Fishing Effort in Mid-Atlantic and New England Ports and
SFWEF Lease Area by Port State (2008-2018)

All New York All Rhode Island All Connecticut All Massachusetts All NY, RI, CT, MA
Year Ports Ports Ports Ports Ports

New England and Mid-Atlantic Regions (hnumber of angler trips)

2008 91,970 24,050 19,112 57,121 192,253
2009 130,928 21,660 17,889 47,387 217,864
2010 167,230 23,566 18,516 60,127 269,439
2011 168,969 24,866 13,230 53,867 260,932
2012 171,237 24,558 15,885 52,063 263,743
2013 174,419 22,953 15,321 46,918 259,611
2014 171,736 24,944 20,681 40,230 257,591
2015 172,937 24,509 21,209 28,475 247,130
2016 173,236 23,903 20,959 28,605 246,703
2017 163,422 18,088 15,610 27,920 225,040
2018 121,959 19,572 16,957 21,332 179,820

SFWF Lease Area (number of angler trips)

2008 37 9 0 0 46
2009 0 6 0 0 6
2010 0 0 7 0 7
2011 30 21 0 0 51
2012 18 0 0 0 18
2013 22 0 0 0 22
2014 6 3 0 0 9
2015 5 91 0 12 108
2016 38 0 0 0 38
2017 51 23 0 0 74
2018 8 10 0 0 18

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

Notes: The term “angler trips” refers to the number of reported passengers on party/charter VTRs. Only port states that reported angler trips in the
SFWEF Lease Area are included in the table.

3.5.1.2 Environmental Consequences

35121 ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.1-21 lists the issues identified for this resource and the indicators and significance criteria used
to assess impacts for the final EIS.

3-111



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

Table 3.5.1-21. Issues, Indicators, and Significance Criteria Used to Assess Impacts to
Commercial Fisheries and For-Hire Recreational Fishing

Issue

Impact Indicator

Significance Criteria

Port access

Vessel traffic congestion and reduced
access to high-demand port services

Negligible: No measurable impacts would occur.
Minor: Adverse impacts to the affected activity or community could

Fishing Increased operating costs (e.g., be gvoided vyith EPMs and impacts_V\_/ouId not disrupt the normal or

access additional fuel to arrive at more distant routine functions of the affected activity or community. Once the
locations; additional crew impacting agent is eliminated, the affected activity or community
compensation due to more days at would return to a condition with no measurable effects.
sea); lower revenue (e.g., less- Moderate: Impacts to the affected activity or community are
productive area; less-valuable species);  unavoidable, but EPMs would reduce impacts substantially during
increased conflict among fishermen; the life of the Project. The affected activity or community would
avoidance of area by fishermen have to adjust somewhat to account for disruptions due to impacts
because of safety concerns of the Project, or, once the impacting agent is eliminated, the

Loss of or Costs of gear repair o replacement; affected activity or c_ommunity wouI_d return to a condition with no

s b . ! measurable effects if proper remedial action is taken.
damage to lost fishing revenue while gear is being . o ) .
fishing gear repaired or replaced Major: The aﬁecteq activity or communlty unld experience
substantial disruptions, and, once the impacting agent is eliminated,

Change in Change in revenue due to change in the affected activity or community could retain measurable effects

catch of target  catch indefinitely, even if remedial action is taken.

species

3.5.1.2.2 NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing commercial fisheries and for-hire
recreational fishing occurring in the geographic analysis area and describes trends in conditions, including
the effects of past and present activities. Attachment 3 in Appendix E provides additional information
regarding past and present activities contributing to current conditions in the geographic area. Attachment
3 in Appendix E also discloses future non-offshore wind activities and associated commercial fisheries
and for-hire recreational fishing impacts. Impacts associated with future offshore wind activities are
described below.

Future Activities (without the Proposed Action)

Future offshore wind facilities in the New England and Mid-Atlantic regions could increase the
magnitude, geographic extent, duration, and frequency of the impacts to commercial fisheries and for-hire
recreational fishing caused by ongoing and future non-offshore wind activities. Two sources of
assumptions are used with respect to future offshore wind development: Table E-4 in Attachment 4 of
Appendix E is used for forecasts of project footprint acres and lengths of inter-array and export cables,
and Table E-4 in Appendix E provides updated forecasts of numbers of wind turbine foundations.

Port utilization and traffic: Construction of offshore wind energy projects would require port facilities for
staging and installation vessels, including crew transfer, dredging, cable lay, pile driving, survey vessels,
and, potentially, feeder lift barges and heavy lift barges. All of these vessels would add 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 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. These potential adverse impacts could cause some vessel operators to change
routes or use an alternative port. However, future offshore wind projects are expected to result in only a
small incremental increase in vessel traffic, with a peak of 379 vessels during Project construction over a
10-year time frame (see Section 3.5.6.2.2 [No Action Alternative] for additional details).
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The installation of offshore components for offshore wind energy projects and the presence of
construction vessels could also temporarily restrict fishing vessel movement and thus transit and
harvesting activities within lease areas. To safeguard mariners from the hazards associated with
installation of these offshore components, it is expected that most, if not all, offshore wind energy
projects would create safety zones around construction areas. 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 (e.g., additional
fuel to arrive at more distant locations; additional crew compensation due to more days at sea) and/or
lower revenue (e.g., less-productive area; less-valuable species).

Once offshore wind projects are completed, some commercial fishermen may avoid the 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 3.4.2 [Benthic Habitat, Essential Fish
Habitat, Invertebrates, and Finfish]). According to ten Brink and Dalton (2018), the influx of recreational
fishermen into the BIWF 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 farm lease areas as a result. Overall,
the adverse effects of offshore wind energy-related port expansion and traffic on commercial and for-hire
fishing vessels are expected to be long term and moderate.

Anchoring: BOEM estimates approximately 1,627 acres of seabed would be disturbed by anchoring
associated with 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). 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
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, habitat
conversion, navigation hazards (including transmission cable infrastructure), and space use conflicts.
These impacts may arise from buoys, met towers, foundations, scour/cable protection, and transmission
cable infrastructure. Using the assumptions in Appendix E Attachment 4, future offshore wind energy
projects under the No Action alternative would include 2,547 foundations, 2,815 acres of seabed
disturbance due to foundation and scour protection, and 2,292 acres of new hard protection atop cables.
Projects may also install more buoys and met 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., squid, summer flounder, and surfclams) and increase the habitat for
target species that prefer hard-bottom habitat (e.g., lobster, striped bass, black sea bass, and cod). Where
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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
3.4.2 [Benthic Habitat, Essential Fish Habitat, Invertebrates, and Finfish]). Overall, localized adverse or
beneficial impacts on target species populations from habitat alteration would have a negligible to minor
effect on the catch of for-hire recreational and commercial fisheries.

The 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 and International
Association of Marine Aids to Navigation and Lighthouse Authorities 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 3.5.6 [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). 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. Cable protection in the form of rock placement, concrete mattresses, or half-shell could cause
a potential safety hazard should gear shag or hook on these seabed structures. Economic impacts to 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 wind energy facility resulting in gear damage or loss, or they may increase premiums for
vessels that operate within wind farm 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 impact mobile and fixed-gear commercial
fisheries and for-hire recreational fishing. Inter-array and export cables would be buried below the seabed
approximately 5 to 8 feet; however, BOEM assumes that no more than 10% of the cables may not achieve
the proper burial depth and would require cable protection in the form of rock placement, concrete
mattresses, or half-shell. Mobile bottom-tending gear (trawl and dredge gear) could get hung up on these
cable protection measures, and the cost of these impacts would vary depending on the extent of damage to
the fishing gear.

With respect to fishing vessel maneuverability restrictions (including risk of allisions) within WDAs,
fishermen have expressed specific concerns about fishing vessels operating trawl gear that may not be able
to safely deploy gear and operate in a WDA 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 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 state that their operations require a minimum
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distance of 2 nm between WTGs, in alignment with the bottom contours, for safe operations (BOEM 2021).
Navigating through the WDAs 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 pose additional navigational and maneuverability challenges
around WTGs (BOEM 2021).

Fishing vessel operators unwilling or unable to travel through areas where offshore wind facilities are
located or deploy fishing gear in those areas may be able to find suitable alternative fishing locations and
continue to earn revenue. 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) and/or lower revenue (e.g.,
fishing in a less-productive area or for a less-valuable species). However, if, at times, a fishery resource is
only available within the wind facility, some fishermen, primarily those using mobile gear, may lose the
revenue from that resource for the time the resource is inaccessible. These impacts could remain until
conceptual 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.

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 with 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. Revenue exposure estimates should not be interpreted as
measures of actual economic impact. Actual economic impact would depend on many factors—foremaost,
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’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. In
addition, it is important to note that there may be cultural and traditional values to fishermen from fishing
in certain areas that go beyond expected 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 3.5.1-22 shows the annual commercial fishing revenue exposed to offshore wind energy development
in the New England and Mid-Atlantic regions by FMP fishery from 2020 through 2030. 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 E-4 of Appendix E. The largest impacts in terms of exposed
revenue are expected to be in the Sea Scallop, Surfclam/Ocean Quahog, and Mackerel/Squid/Butterfish FMP
fisheries. The total average annual exposed revenue over the 2020-2030 period represents around 6% of the
total average annual revenue of the FMP fisheries in the New England and Mid-Atlantic regions during the
2008-2019 period (see Table 3.5.1-1). The maximum exposed revenue—which is projected to occur as early
as 2026 when construction on the last of the foreseeable projects could begin—represents about 1.0% of the
total regional revenue. In general, fisheries do not have high relative revenue intensity within the lease areas
compared with nearby waters because lease areas were chosen to reduce potential use conflicts between the
wind energy industry and fishermen (Ecology and Environment, Inc. 2013).

With respect to impacts to individual fishing operations, those vessels that derive a small percentage of
their total revenue from areas where offshore wind facilities would be located or are able to find suitable
alternative fishing locations would likely experience long-term, minor adverse impacts. For those fishing
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vessels that derive a large percentage of their total revenue from areas where offshore wind facilities
would be located, choose to avoid these areas once the facilities become operational, and are unable to
find suitable alternative fishing locations, the adverse impacts would be long term and moderate to major.
NMFS (2021f) determined for each federally permitted commercial fishing vessel that fished in New
England/Mid-Atlantic offshore wind energy development lease areas the percentage of the vessel’s total
fishing revenue that came from within each area during the 2008-2019 period. It is estimated that over
that period, only 0.9% of the vessels that fished in one or more of the lease areas generated more than
50% of their total fishing revenue for the year from one or more of the areas. According to the data
presented, in each lease area there was one or more vessels that earned a substantial (> 5%) portion of
their revenue from fishing in the area. Some vessels derived more than half of their revenue from fishing
in a particular lease area. However, 75% of the vessels fishing in any given lease area derived less than
0.9% 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 lease area or would be able to relocate to other fishing
locations, the overall adverse impact of offshore wind energy development on fishing access by
commercial fishing vessels is expected to be long term and moderate.

New cable emplacement/maintenance: BOEM estimated that offshore export and inter-array cable
emplacements for offshore wind facilities could result in temporary displacement of fishing vessels and
disruption of fishing activities in up to 8,603 acres (see Appendix E, Attachment 4). 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, such as fish not biting at hooks or changed 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 they are expected to end shortly
after construction activities end. Details regarding potential lighting and noise impacts to finfish,
invertebrates, and EFH are described in Section 3.4.2.2.2 (No Action Alternative).
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Table 3.5.1-22. Annual Commercial Fishing Revenue Exposed to Offshore Wind Energy Development in the New England and Mid-
Atlantic Regions under the No Action Alternative by FMP Fishery

FMP Fishery ($1,000s) 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
American Lobster $0.0 $0.0 $0.0 $217.3 $333.9 $355.8 $420.1 $420.1 $420.1 $420.1 $420.1
Atlantic Herring - - - $53.2 $91.5 $115.7 $136.7 $136.7 $136.7 $136.7 $136.7
Bluefish $0.0 $0.0 $0.0 $3.4 $7.9 $9.8 $13.3 $13.3 $13.3 $13.3 $13.3
Golden and Blueline Tilefish - - - $2.9 $37.6 $48.6 $59.9 $59.9 $59.9 $59.9 $59.9
Highly Migratory Species $0.0 $0.0 $0.0 $0.4 $0.7 $1.0 $1.5 $1.5 $1.5 $1.5 $1.5
Jonah Crab $0.0 $0.0 $0.0 $31.9 $148.5 $183.6 $245.3 $245.3 $245.3 $245.3 $245.3
Mackerel, Squid, and Butterfish $0.1 $0.1 $0.1 $303.4 $591.5 $720.4 $927.6 $927.6 $927.6 $927.6 $927.6
Monkfish $0.0 $0.0 $0.0 $121.4 $366.3 $413.6 $474.4 $474.4 $474.4 $474.4 $474.4
Northeast Multispecies (large-mesh) - - - $51.9 $135.3 $139.2 $167.8 $167.8 $167.8 $167.8 $167.8
Sea Scallop $0.0 $0.0 $0.0 $89.4 $189.1 $234.8 $271.1 $271.1 $271.1 $271.1 $271.1
Skate $0.0 $0.0 $0.0 $281.1 $952.0 $2,647.2 $3,046.4  $3,046.4  $3,046.4 $3,046.4  $3,046.4
Northeast Multispecies (small-mesh) - - - $102.3 $231.8 $249.7 $296.1 $296.1 $296.1 $296.1 $296.1
Spiny Dogfish - - - $9.8 $24.3 $25.8 $30.3 $30.3 $30.3 $30.3 $30.3
:;,;rsnsmer Flounder, Scup, Black Sea $0.2 $0.2 $0.2 $167.2  $423.7  $525.1  $623.3  $623.3  $623.3  $623.3  $623.3
Surfclam/Ocean Quahog - - - $133.5 $167.6 $248.8  $1,404.0 $1,404.0 $1,404.0 $1,404.0 $1,404.0
Other FMPs, non-disclosed species, and

non-EMP fisheries* $0.4 $0.4 $0.4 $271.0 $626.5 $678.5 $943.9 $943.9 $943.9 $943.9 $943.9
All revenues of federally permitted $0.7 $0.7 $0.7  $1,840.1 $4,3282 $6597.7 $9,061.7 $9,061.7 $9,061.7  $9,061.7  $9,061.7

vessels

Sources: Developed using data from Table E-3 in Appendix E and data from NMFS (2021e).

Notes: Revenue is adjusted for inflation to 2019 dollars and is estimated based on the annual average revenue by FMP from 2008 through2019. “—* indicates the value is zero; “$0” indicates the value is positive
but less than $500.

* Includes revenues from all FMPs that did not have more than 5 years of data in the period (2008—2019) within a given WEA. Also includes all species not assigned to an FMP, as listed in the table.
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Fishermen have raised concerns regarding the behavioral impacts of EMF generated by submarine cables
on target fish and invertebrates. In particular, there is apprehension that EMF could slow or deviate
migratory species from their intended routes, with subsequent potential problems for populations if they
do not reach essential feeding, spawning, or nursery grounds (Kirkpatrick et al. 2017). To date, however,
effects on representative sensitive species indicate that although some marine species are observed to
respond to EMF, the responses have not risen to the level at which critical impacts on marine organism
behavior are reported (BOEM 2018) (see also Section 3.4.2 [Benthic Habitat, Essential Fish Habitat,
Invertebrates, and Finfish]). There is no evidence to indicate that EMF from undersea AC power cables
adversely affects commercially and recreationally important fish species within the southern New
England area (CSA Ocean Sciences Inc. and Exponent 2019).

In addition, as discussed above, a potential effect of the presence of the offshore cables associated with
offshore wind energy development is the entanglement and damage or loss of commercial and recreational
fishing gear. Economic impacts to 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. 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). Overall, the adverse effects to commercial and for-hire
fishing vessels as a result of new cable emplacement/maintenance associated with offshore wind energy
development are expected to be long term and moderate.

Requlated fishing effort: Regulated fishing effort refers to fishery management measures necessary to
maintain maximum sustainable yield under the Magnuson-Stevens Fishery Conservation and
Management Act. This includes quota and effort allocation management measures. Offshore wind
development could influence regulated fishing effort through two primary pathways: by changing fishing
behavior to such an extent that overall harvest levels are not as predicted and by impacting NMFS’s
scientific surveys on which management measures are based. If NMFS’s scientific survey methodologies
are not adapted to sample within wind energy facilities, then there could be increased uncertainty in
scientific survey results, which would increase uncertainty in stock assessments and quota setting
processes (see Section 3.5.7 [Navigation and Vessel Traffic] for additional details). Future spatial
management measures may change in response to changes in fishing behavior due to the presence of
structures. Impacts on management processes would in turn have short-term or long-term impacts on
commercial and for-hire recreational fisheries’ operations.

Other offshore wind projects could also require implementation of mitigation and monitoring measures
identified in records of decision. Identification and analysis of specific measures is speculative at this
time; however, these measures could further impact NMFS’s continuing ongoing scientific research
surveys or protected species surveys due to increased vessel activity and/or in-water structures. Overall,
changes in fishery management measures due to offshore wind energy development are expected to have
short-term or long-term, minor to moderate adverse effects to commercial fisheries and for-hire
recreational fishing.

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 habitat
or distribution shifts, 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
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very high; diadromous fish and benthic invertebrate species 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, but some species are expected to be beneficially affected (e.g., increase in stock
distribution or productivity). The intensity of the impacts of climate change to commercial fisheries and for-
hire recreational fishing is anticipated to qualify as minor to major for those fishing operations targeting
species adversely affected by climate change, and the beneficial impacts are anticipated to qualify as minor
to major for those fishing operations targeting species beneficially affected by climate change.

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 future offshore wind facilities would produce less
GHG emissions than fossil fuel-powered generating facilities with similar capacities, the reduction in
GHG emissions from the Proposed Action when combined with other future offshore wind projects (or
avoidance of increased GHG emissions from equivalent fossil fuel-powered energy production) would
result in long-term beneficial impacts to fishing operations that target species adversely affected by
climate change. However, the benefits would not be measurable. Section 3.3.1 (Air Quality) describes the
expected contribution of offshore wind to climate change.

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 future activities would have continuing temporary to long-term impacts on
commercial fisheries and for-hire recreational fishing, primarily through climate change, fisheries
management, other offshore development and vessel activity, and port use.

BOEM anticipates that reasonably foreseeable offshore wind activities would 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/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, offshore cable burial, and financial compensation programs for
fishing interests, the moderate to major impact rating for commercial fisheries could decrease to
moderate.

As described in Appendix E, Attachment 3, BOEM anticipates that the range of impacts for ongoing
activities and reasonably foreseeable activities other than offshore wind would be moderate to major.
The major impact rating for some fisheries and fishing operations is primarily driven by regulated fishing
effort and climate change.

Considering all the IPFs together, BOEM anticipates that the impacts associated with future offshore
wind activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in an
overall major adverse impact because some commercial fisheries and fishing operations would
experience substantial disruptions indefinitely even if remedial action is taken. This impact rating is
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primarily driven by climate change, regulated fishing effort, and the presence of offshore structures.
Moderate impacts on for-hire recreational fishing would occur due to the presence of structures (gear
loss, navigational hazard, and space use conflicts). 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 to commercial fisheries and for-hire recreational
fishing, BOEM expects that regulated fishing effort and climate change will continue to be the most
impactful IPFs controlling the sustainability of commercial and for-hire recreational fisheries in the area.

351.23 PROPOSED ACTION ALTERNATIVE
Construction and Installation

Potential Impacts to Port Access

The COP considers several port facilities located in New York, Rhode Island, Massachusetts, and
Connecticut for offshore Project construction, staging, and fabrication as well as crew transfer and
logistics support. Construction of the Project would require a range of vessels, including vessels for
transferring crew, transporting heavy cargo, and conducting heavy lifts as well as multipurpose vessels
and barges (Jacobs 2021). Although final port selection has not been determined at this time, the list of
affected commercial ports could include ports used by commercial fishing vessels and for-hire
recreational fishing vessels. For example, fishing ports that could be used during construction, O&M, or
conceptual decommissioning of the SFWF or offshore SFEC include Montauk, New London, Point
Judith, and New Bedford (Jacobs 2021). During the facility design report phase, SFW would finalize
commercial ports to be used to support offshore installation activities for the SFWF and offshore SFEC.

If SFW used multiple ports to support Project construction activities, related congestion impacts in any
one port would be reduced. Moreover, SFW would establish a marine coordination center to harmonize
Project vessel movements with non-Project vessels and implement communication protocols to minimize
adverse impacts on other users of a construction port. As a result, the adverse impact on commercial
fisheries and for-hire recreational fishing would be temporary and minor.

Anchoring vessels used in the construction of the Project would pose a navigational hazard to fishing
vessels. All impacts would be localized (within a few hundred meters of an anchored vessel) and
temporary (hours to days). While anchoring impacts would occur primarily during Project construction,
some impacts could also occur during O&M and conceptual decommissioning. Anchoring would lead to
temporary and minor impacts to commercial fisheries and for-hire recreational fishing.

Potential Impacts to Fishing Access

The installation of offshore Project components and the presence of construction vessels could
temporarily restrict vessel movement and thus transit and harvesting activities in the SFWF and along the
offshore SFEC. To safeguard mariners from the hazards associated with construction of the Project, SFW
would establish any necessary safety zones during construction around each location where the WTG
towers and subsea cables would be installed in navigable waters via consultation under the navigational
risk assessment (see Table G-1 in Appendix G). Non-construction vessels would be prohibited from
entering into, transiting through, mooring in, or anchoring within the safety zones while construction
vessels and associated equipment are working on-site. Non-construction vessels would be able to safely
transit around these safety zones. The safety zones implementation dates are pending and would depend
on the SFWF Project schedule and duration of the expected construction phase. To allow fishing vessels
to alter their plans if needed to avoid impacted areas, SFW would publicize safety zones in advance via a
local notice to mariners. In addition, SFW would communicate in advance where and when construction
activities are scheduled to take place.
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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 (e.g., additional fuel to arrive at more distant locations; additional crew
compensation due to more days at sea) or lower revenue (e.g., less-productive area, less-valuable species).
In addition, if the fishing effort is shifted to areas not routinely fished, conflict with existing users could
increase as other areas are encroached. The competition would be higher for fishermen engaged in fisheries
with regulations that constrain where fishermen can fish, such as the lobster fishery. The potential for
conflict due to fishing displacement is lower among fishermen targeting mobile species such as Atlantic
herring, Atlantic mackerel, squid, tuna, and groundfish. In a given year, however, it is possible that the
center of the exploitable biomass, or the portion of a fish population available to fishing gear, of one or
more of these species would occur within the SFWF or along the offshore SFEC during construction.
During these occurrences, fishermen could be adversely impacted because of restricted access to the
available fish population within the Project construction area. Given the small size of the offshore areas
affected during construction, the likelihood of this co-occurrence in time and space is low, as is the
likelihood of increased conflict and competition from a temporary displacement of fishing activities.

It is difficult to predict the ability of fishing operations displaced by Project construction activities to
locate alternative fishing grounds that would allow them to maintain revenue targets while continuing to
minimize costs. However, the available data suggest the presence of alternative productive fishing
grounds in close proximity to the SFWF and offshore SFEC. As described in Section 3.5.1.1.1, Figures C-
7 to C-17 in Appendix C show that for many FMP fisheries, the revenue intensity levels in large expanses
of ocean within 20 nm of the Lease Area and offshore SFEC corridor are comparable to or higher than
those within the two areas.

Based on data presented in Table 3.5.1-9 through Table 3.5.1-16, it is possible to calculate the amount of
commercial fishing revenue that would be exposed as a result of construction activities in the SFWF
MWA and along the offshore SFEC, assuming that it would come ashore at Beach Lane (the longer of the
two SFEC options). As discussed in Section 3.5.1.2.2 (No Action Alternative), estimates of revenue
exposure represent the fishing revenue that would be foregone if fishing vessel operators cannot capture
that revenue in a different location. Table 3.5.1-23 and Table 3.5.1-24 show the annual revenue at risk in
the SFWF MWA and along the offshore SFEC during each year of the 2-year (2021-2022) Project
construction phase by FMP fishery and gear type, respectively. The largest impacts in terms of exposed
revenue as a percentage of total revenue in the New England and Mid-Atlantic regions would be in the
Skate, Bluefish, and Monkfish FMP fisheries. Gillnet-sink, handline, and bottom trawl gear would be the
gear types most affected in terms of exposed revenue as a percentage of total revenue in the New England
and Mid-Atlantic regions. The annual exposed revenue represents approaches 0.16% of the total average
annual revenue of the FMP fisheries in the New England and Mid-Atlantic regions during the 2008-2019
period, as reported in Table 3.5.1-1. The amount of commercial fishing revenue that would be exposed
assuming the offshore SFEC comes ashore at Hither Hills was estimated to be $1.37 million across all
FMP fisheries, or 7.7% lower than under the Beach Lane option.
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Table 3.5.1-23. Annual Commercial Fishing Revenue Exposed in the MWA and Offshore SFEC with
Beach Lane Landing during Project Construction by FMP Fishery (2008-2019)

FMP Fishery Peak Annual Average Annual Average Annual Revenue as a
Revenue ($1,000s) Revenue ($1,000s) Percentage of Total Revenue
from the Mid-Atlantic and New

England Regions

American Lobster $132.0 $65.5 0.07%
Atlantic Herring $103.2 $37.9 0.15%
Bluefish $26.7 $9.6 0.76%
Golden and Blueline Tilefish $36.5 $10.0 0.18%
Highly Migratory Species $14.7 $2.3 0.10%
Jonah Crab $15.4 $8.3 0.09%
Mackerel, Squid, and Butterfish $292.9 $104.9 0.20%
Monkfish $249.4 $161.8 0.79%
Northeast Multispecies (large-mesh) $235.2 $131.6 0.18%
Sea Scallop $935.9 $452.6 0.09%
Skate $156.3 $95.1 1.28%
Northeast Multispecies (small-mesh) $54.9 $34.1 0.30%
Spiny Dogfish $12.4 $5.1 0.17%
Summer Flounder, Scup, Black Sea Bass $274.7 $206.0 0.52%
Other FMPs, non-disclosed species, and $342.6 $164.6 0.19%

non-FMP fisheries*

All FMP and non-FMP fisheries $2,123.1 $1,489.3 0.16%

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All FMP and non-
FMP fisheries row.

* Includes revenue from FMP fisheries that are not listed, from species that were not disclosed within listed FMP fisheries, and from species in non-
FMP fisheries harvested by federally permitted vessels.

Table 3.5.1-24. Annual Commercial Fishing Revenue Exposed in the MWA and Offshore SFEC with
Beach Lane Landing during Project Construction by Gear

Gear Type Peak Annual Revenue Average Annual Average Annual Revenue as a Percentage

($1,000s) Revenue ($1,000s) of Total Revenue from the Mid-Atlantic and
New England Regions

Dredge-clam $290.7 $98.8 0.16%

Dredge-scallop $897.0 $432.1 0.09%

Gillnet-sink $313.8 $237.3 0.79%

Handline $26.3 $17.2 0.36%

Pot-other $187.2 $105.5 0.09%

Trawl-bottom $818.6 $524.5 0.28%
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Gear Type Peak Annual Revenue Average Annual Average Annual Revenue as a Percentage
($1,000s) Revenue ($1,000s) of Total Revenue from the Mid-Atlantic and
New England Regions

Trawl-midwater $118.9 $32.4 0.17%
All other gear* $305.3 $80.6 0.17%
All gear types $2,124.1 $1,528.3 0.16%

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All gear types row.
Gear types shown in italics indicate that fewer than 12 years but more than 5 years of data were used to calculate the estimates. Otherwise, estimates
are based on 12 years of data.

* Includes revenue from federally permitted vessels using longline gear, seine gear, other gillnet gear, and unspecified gear, as well as listed gear, for
years when they cannot be disclosed.

Table 3.5.1-25 shows the annual revenue at risk in the SFWF MWA and along the offshore SFEC (with
the Beach Lane landing) during the Project construction phase by port based on data presented in Tables
Table 3.5.1-12 through Table 3.5.1-16. The largest impacts in terms of exposed revenue as a percentage
of total commercial fishing revenue in the Mid-Atlantic and New England regions would be in the ports
of New Shoreham (3.6%), Little Compton (2.8%), and Tiverton (2.2%). As shown in Table 3.5.1-4, the
communities in which these ports are located have a low to medium dependence on commercial fishing.

Table 3.5.1-25. Annual Commercial Fishing Revenue Exposed in the MWA and Offshore SFEC with
Beach Lane Landing during Project Construction by Port

Peak Annual Revenue Average Annual Average Annual Revenue as
($1,000s) Revenue ($1,000s) a Percentage of Total Revenue
from the Mid-Atlantic and
New England Regions

Port and State

Chilmark/Menemsha, MA $5.6 $1.3 0.27%
Fairhaven, MA $38.5 $8.2 0.07%
New Bedford, MA $645.7 $377.3 0.10%
Fall River, MA $5.6 $3.1 0.28%
Westport, MA $30.7 $15.0 1.15%
New Shoreham, RI $9.8 $3.6 3.62%
Tiverton, RI $42.2 $25.4 2.21%
Little Compton, RI $102.8 $56.6 2.84%
Newport, RI $109.6 $68.3 0.77%
Point Judith, RI $640.8 $469.1 1.02%
New London, CT $95.4 $32.9 0.50%
Stonington, CT $56.7 $33.4 0.32%
Montauk, NY $358.6 $261.3 1.41%
Shinnecock/Hampton Bays, NY $85.4 $46.5 0.68%
Cape May, NJ $29.3 $8.6 0.01%
Point Pleasant, NJ $48.2 $18.8 0.06%
Hampton, VA $7.2 $4.7 0.03%
Newport News, VA $6.1 $2.1 0.01%
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Port and State Peak Annual Revenue Average Annual Average Annual Revenue as
($1,000s) Revenue ($1,000s) a Percentage of Total Revenue
from the Mid-Atlantic and
New England Regions

Beaufort, NC $8.6 $2.9 0.11%
Other ports* $175.8 $62.1 0.02%
All New England/Mid-Atlantic ports $2,124.1 $1,501.2 0.16%

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

Notes: Revenue is adjusted for inflation to 2019 dollars. Peak annual revenue is calculated independently for all rows, including the All New
England/Mid-Atlantic ports row.

Ports shown in italics indicate that fewer than 12 years but more than 5 years of data were used to calculate the estimates. Otherwise, estimates are
based on 12 years of data.

* Includes unlisted ports that had landings and data from non-disclosed years from listed ports harvested by federally permitted vessels fishing in the
offshore SFEC or in the MWA.

Revenue exposure estimates should not be interpreted as measures of actual economic impact. Actual
economic impact would depend on many factors—foremost, the ability of vessels to adapt to changing
where they fish, together with the ecological impact on target species residing within the project areas
(see Potential Impacts to Target Species Catch below). Fishing vessel operators may be able to find
suitable alternative fishing locations and continue to earn revenue. However, as noted above, this shift in
fishing effort could result in increased operating costs and/or lower revenue.

As described in Section 3.5.1.2.2 (No Action Alternative), it is also important to note that there may be
cultural and traditional values to fishermen from fishing in certain areas that go beyond expected profit.
For instance, 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.

The amount of fishing activity that could be affected during Project construction as a result of reduced
fishing access is a small fraction of the amount of fishing activity in the New England and Mid-Atlantic
regions as a whole. As described above, the annual exposed revenue represents about 0.16% of the total
average annual revenue of the FMP fisheries in the New England and Mid-Atlantic regions during the
2008-2019 period. Nevertheless, some individual operators of commercial fishing or for-hire recreational
fishing businesses could experience adverse economic impacts as a result of reduced fishing access. For
those fishing vessels that choose to avoid areas closed by safety zones during Project construction,
historically derived a large percentage of their total revenue from these areas, and are unable to find
suitable alternative fishing locations, the adverse impacts on any given fishing operation would be
temporary and major.

As discussed in the description of the SFWF Lease Area and offshore SFEC in Section 3.5.1.1.1, an
average of 249 vessels per year fished in the SFWF Lease Area over the 20082019 period. Three
quarters of the vessels that fished in the Lease Area derived less than 0.2% of their total annual fishing
revenue from the area. From 2008 through 2019, the average percentage of vessels that derived 5% or
more of their total fishing income from the Lease Area was around 2%. During any given year, the
highest percentage of vessels that derived 5% or more of their revenue was 5%, while the lowest was less
than 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.

Those fishing vessels that derive a small percentage of their total revenue from areas where safety zones
would be in effect or are able to relocate to other fishing locations and continue to earn revenue would
experience temporary, minor adverse impacts. Given that these vessels would likely constitute a large
majority of affected vessels during Project construction, the adverse impact on fishing access by
commercial fishing vessels would be temporary and moderate.
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It is estimated that during Project construction, the revenue exposure for any given port would not exceed
3.62% of its total revenue from the mid-Atlantic and New England regions (Table 3.5.1-25). Considering
this low revenue of risk across ports, together with the small number of vessels that depend heavily on the
Lease Area, the impacts to other fishing industry sectors, including seafood processors and distributors
and shoreside support services, are expected to be temporary and minor to moderate.

Potential Impacts to Fishing Gear

As discussed above, non-construction vessels would be prohibited from entering into, transiting through,
mooring in, or anchoring within the safety zones while construction vessels and associated equipment are
working on- site. As described in Appendix B (South Fork Wind Farm Fisheries Communication and
Outreach Plan) of Jacobs (2021), SFW has developed a financial compensation policy to be used when
interactions between the fishing industries and Project activities or infrastructure cause undue interference
with fishing gear. The use of this policy for qualifying gear interactions that may occur during
construction is considered part of the Proposed Action and would reduce any adverse impacts to
temporary, negligible to minor.

Potential Impacts to Target Species Catch

During Project construction, temporary or permanent habitat alterations could occur, but the impact of
these alterations on invertebrate and fish populations would be negligible to minor (see Section 3.4.2
[Benthic Habitat, Essential Fish Habitat, Invertebrates, and Finfish]). Construction activities that disturb
the seabed could result in the injury or mortality of sedentary species such as sea scallops and surfclams.
Given that the area affected by seafloor disturbance would be a small fraction of the available habitat, the
impact to sedentary species habitat would not be measurably altered compared to the environmental
baseline. Therefore, the number of individual organisms affected would also be limited. Moreover, the
populations of these species are expected to recover quickly through migration and recolonization from
adjacent, undisturbed habitat. Therefore, the adverse impacts to fisheries that target these species would
be negligible to minor.

Construction activities 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 (see Section 3.4.2 [Benthic Habitat, Essential Fish Habitat, Invertebrates, and Finfish]). In turn,
these responses could decrease catchability for a fishery, such as fish not biting at hooks or changing
swimming behaviors. The impacts of these behavioral responses on target species catch are expected to be
confined to a small area, and they are expected to end shortly after construction activities end. Other
impacts, such as vessel and pile-driving noise, could cause some target species to temporarily move away
from the source and disperse to other areas. These species are expected to return to the area after the
construction phase. Given the short-term impact and relatively small area involved, behavioral responses
that could change target species catchability are expected to have a minor adverse impact on commercial
fisheries and for-hire recreational fishing.

Construction activities could overlap with the spawning habitat and/or spawning season of a number of
target species, leading to potential short-term or long-term adverse impacts to the productivity/recruitment
success of these species (see Section 3.4.2 [Benthic Habitat, Essential Fish Habitat, Invertebrates, and
Finfish]). Therefore, the adverse impact on the catch of commercial and for-hire recreational fisheries
targeting these affected species would be short term or long term and moderate.
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Operations and Maintenance

Potential Impacts to Port Access

In comparison to the construction phase, the O&M of the Project would require a more limited number of
vessels (approximately six) (Jacobs 2021), with most vessels used for routine O&M. Given the relatively
low number of Project vessel trips anticipated during operations, the increase in vessel traffic in ports
during operation would be small. Therefore, the adverse impacts on the accessibility of port facilities by
commercial fishing vessels and for-hire recreational fishing vessels would be long term but negligible.

Potential Impacts to Fishing Access

Under current regulations, the USCG is responsible for determining any type of safety or exclusionary
zone around any structure placed in the open ocean. The USCG has stated that it does not plan to create
exclusionary zones around offshore wind facilities, with the exception of safety zones during construction
and conceptual decommissioning (BOEM 2018). However, the presence of the SFWF WTGs could result
in de facto exclusion if fishing vessel operators are not—or perceive that they are not—able to safely
navigate the area around the wind turbines.

The navigational safety risk assessment prepared for the Project indicates that it is technically possible to
fish and transit through the SFWF (DNV-GL 2021). The WTG layout at the SFWF is designed to provide
at least 1 nm of sea room between WTGs which provides sufficient room for most vessels to transit
through and safely maneuver within the SFWF (DNV-GL 2021). However, BOEM is cognizant that
maneuverability within the SFWF may vary depending on factors such as vessel size, fishing gear or
method used, or environmental conditions. In addition, operating within the SFWF when other vessels
and gear types are present may restrict vessel maneuverability.

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 and International Association of Marine Aids to Navigation and
Lighthouse Authorities guidelines, and wind turbine locations would be charted by NOAA and could
include physical or virtual AIS at each turbine. Some fishing vessels operating in or near the SFWF 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 3.5.6 (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). 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 SFWF 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 BIWF 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 SFWF, and fishermen targeting these species concentrate their fishing
effort in offshore wind farm lease areas as a result.
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It is also important to note that there are also cultural and traditional values to fishermen from fishing 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. Also, 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, as well as the
cultural identity and values and therefore the well-being, of individuals and communities that identify as
“fishing” communities. Impacts to cultural and traditional values are not quantifiable but are qualitatively
considered when assessing the impacts of the Proposed Action.

Based on data presented in Table 3.5.1-9 through Table 3.5.1-12, it is possible to calculate the amount of
commercial fishing revenue that would be exposed as a result of O&M activities in the SFWF. The impacts
to fishing access in the offshore SFEC area during O&M are expected to be negligible because SFW would
bury all cables to a target depth of 4 to 6 feet beneath the seabed (Jacobs 2021:3-34). The largest impacts in
terms of exposed revenue as a percentage of total revenue in the New England and Mid-Atlantic regions
would be in the Skate FMP and Monkfish FMP fisheries. The annual exposed revenue represents about
0.02% of the total average annual revenue of the FMP fisheries in the New England and Mid-Atlantic
regions during the 2008-2019 period, as reported in Table 3.5.1-1. Gillnet-sink gear would be the gear type
most affected in terms of exposed revenue as a percentage of total revenue in the New England and Mid-
Atlantic regions. With respect to ports, the largest impacts in terms of exposed revenue as a percentage of
total commercial fishing revenue in the Mid-Atlantic and New England regions would be in the ports of
Little Compton (1.3%) and Westport (0.8%). As shown in Table 3.5.1-4, the communities in which these
ports are located have a low to medium dependence on commercial fishing. As discussed above, revenue
exposure estimates should not be interpreted as measures of actual economic impact. The actual economic
impact to commercial fisheries during Project O&M would depend on many factors—foremost, the
potential for continued fishing to occur in the SFWF. Fishing vessel operators unwilling or unable to travel
through the SFWF or deploy fishing gear in the area may be able to find suitable alternative fishing
locations and continue to earn revenue. However, this shift in fishing effort 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).

It is difficult to predict the ability of fishing operations displaced by Project O&M activities to locate
alternative fishing grounds that would allow them to maintain revenue targets while continuing to
minimize costs. However, the available data suggest the presence of alternative productive fishing
grounds in close proximity to the SFWF and offshore SFEC. As described in Section 3.5.1.1.1, Figures C-
7 to C-17 in Appendix C show that for many FMP fisheries, the revenue intensity levels in large expanses
of ocean within 20 nm of the Lease Area and offshore SFEC corridor are comparable to or higher than
those within the two areas.

As described above, the amount of fishing activity that could be affected during Project O&M is a small
fraction of the amount of fishing activity in the New England and Mid-Atlantic regions as a whole.
However, for those fishing vessels that choose to avoid the SFWF, historically derived a large 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, three quarters of the vessels fishing in the area derived less than 0.2% of their
total revenue from the area during the 2008-2019 period (see description of SFWF Lease Area and
Offshore SFEC in Section 3.5.1.1.1). From 2008 through 2019, the average percentage of vessels that
derived 5% or more of their total fishing income from the Lease Area was around 2%. During any given
year, the highest percentage of vessels that derived 5% or more of their revenue was 5%, while the lowest
was less than 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. Therefore, during Project O&M the adverse
impact on fishing access by commercial fishing vessels would be long term and moderate overall but up
to major for a relatively small number of vessels.
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It is estimated that during Project O&M, the revenue exposure for any given port would not exceed 1.3% of
its total commercial fishing revenue from the mid-Atlantic and New England regions (Table 3.5.1-12).
Considering this low revenue of risk across ports, together with the small amount of vessels and fishing
activity that would be affected during Project O&M, the impacts to other fishing industry sectors, including
seafood processors and distributors and shoreside support services, would be long term minor to moderate.

Potential Impacts to Fishing Gear

A potential effect of the offshore cables and wind turbines is the entanglement and damage or loss of
commercial and recreational fishing gear. Economic impacts to 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 Project would result in the installation of 139 miles (224 km) of offshore export cable and 28 miles
(45 km) of inter-array cable. SFW would reduce the occurrence of accidental snagging of fishing gear by
burying all cables to a target depth of 4 to 6 feet beneath the seabed (Jacobs 2021:3-34). In areas where
seabed conditions might not allow for cable burial, other methods of cable protection would be employed,
such as articulated concrete mattresses or rock placement. This additional cable protection would be used
for up to 2% of the offshore SFEC, where burial depth may be less than 4 feet, and for seven locations
where the offshore SFEC would cross utility crossings (Jacobs 2021). Although it is possible that cables
could become uncovered during extreme storm events or other natural occurrences, burial to target depth
would minimize the risk of exposure and potential damage. SFW would also conduct remote surveys of
cable placements to confirm cables remain buried and that rock placement and concrete mattresses remain
secured and undamaged. Surveys would be conducted by SFW annually along all cable placements for
the first 3 years and biennially thereafter. This survey would identify the need for any remedial action by
SFW to re-secure cables. SFW would provide BOEM with cable monitoring reports within 45 calendar
days following inspection as well as after major storm events.

Long-term, minor to moderate adverse impacts to some commercial fishing operations—in particular,
operations that employ mobile bottom-tending gear (such as bottom trawl or dredge)—are expected
because of the potential for gear damage or loss from the Project. Given the small offshore footprint of
the SFWF and offshore SFEC, the number of adversely affected fishing operations would be small.
Additionally, the WTGs would be laid out in rows that run from east to west in order to 1) avoid gear
conflict between fishermen who use mobile gear and those who use fixed gear, and 2) create predictable
lanes within which boats with mobile gear can fish. As stated in Table G-2 in Appendix G, SFW is
committed to a spacing of approximately 1.15 miles (1.8 km), or 1 nm, between turbines. In addition, as
described in Appendix B (South Fork Wind Farm Fisheries Communication and Outreach Plan) of Jacobs
(2021), SFW has developed a financial compensation policy for use when interactions between the
fishing industries and Project activities or infrastructure cause undue interference with fishing gear. The
use of this financial compensation program for damage to or loss of fishing gear during operation would
reduce any moderate impacts to negligible or minor levels.

Potential Impacts to Target Species Catch

During Project O&M, temporary or permanent habitat alterations could occur (see Section 3.4.2 [Benthic
Habitat, Essential Fish Habitat, Invertebrates, and Finfish]). 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.,
squid, summer flounder, and surfclams). In total, the Project would result in an estimated 203 acres (0.82
km?) of seabed disturbance as a result of the addition of scour protection and installation of offshore
export and inter-array cables. Given the small footprint of the SFWF and offshore SFEC, any localized
adverse impacts on target species populations from habitat alteration would have a negligible to minor
effect on the catch of for-hire recreational and commercial fisheries.
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The WTG foundations and associated scour protection could also produce an artificial reef effect and
attract finfish and invertebrates, thereby providing new opportunity for for-hire recreational fishing
businesses and certain types of commercial fishing. Considering the addition of scour protection, the
maximum footprint of each foundation would be approximately 49,087 square feet (Jacobs 2021).
Although the effects of artificial reefs on species abundance are uncertain, aggregation of species could
increase the catchability of target species (Kirkpatrick et al. 2017). Smythe et al. (2021) found that the
enhanced fishing experience created by the BIWF led to the establishment of new for-hire recreational
fishing businesses and benefited existing ones. With respect to the Project, it is expected that the reef effect
of the WTG foundations would have long-term, negligible to minor beneficial impacts to commercial
fisheries and for-hire recreational fishing, depending on the extent to which the foundations attract targeted
species. Additionally, species may alter their migratory behaviors due to the presence of food or shelter
associated with the structures. The potential for disruption of inshore to offshore migratory patterns of
important species like lobster and black sea bass has been identified as a topic of concern (see Section 3.4.2
[Benthic Habitat, Essential Fish Habitat, Invertebrates, and Finfish]). This potential effect would have long-
term, negligible to minor adverse impacts to commercial fisheries and for-hire recreational fishing,
depending on the extent to which the foundations alter the migratory behaviors of targeted species.

Fishermen have raised concerns regarding the behavioral impacts of EMF generated by submarine cables on
target fish and invertebrates. In particular, there is apprehension that EMF could slow or deviate migratory
species from their intended routes, with subsequent potential problems for populations if they do not reach
essential feeding, spawning, or nursery grounds (Kirkpatrick et al. 2017). To date, however, effects on
representative sensitive species indicate that although some marine species are observed to respond to EMF,
the responses have not risen to the level at which critical impacts on marine organism behavior are reported
(BOEM 2018). No evidence indicates that EMF from undersea AC power cables adversely affects
commercially and recreationally important fish species within the southern New England area (CSA Ocean
Sciences Inc. and Exponent 2019). To mitigate any possible effects on target fish and invertebrates, all cables
would be wrapped in a sheath that eliminates direct electric fields and reduces magnetic and induced-electric
fields (Jacobs 2021). Consequently, EMF from Project cables are expected to have long-term, negligible to
minor impacts on commercial and for-hire recreational fisheries (see also Section 3.4.2 [Benthic Habitat,
Essential Fish Habitat, Invertebrates, and Finfish]).

Noise caused by vessels during SFWF maintenance could have temporary and minor adverse impacts on
commercial fisheries and for-hire recreational fishing similar to the noise effects described for the
construction phase.

Conceptual Decommissioning

Conceptual decommissioning of the SFWF and offshore SFEC would have similar impacts on
commercial fisheries and for-hire recreational fishing as construction. Within 2 years of cancellation,
expiration, or other termination of the Lease, the lessee would remove or decommission all facilities,
projects, cables, pipelines, and obstructions and clear the seabed of all obstructions created by activities
on the leased area (Jacobs 2021:1-19). Any cut and cleared cables would typically have the exposed ends
weighted with clump anchors so that the cables cannot be snagged by fishing gear. Removal of structures
that produce an artificial reef effect would result in loss of any beneficial fishing impacts that could have
occurred during O&M.

Cumulative Impacts

Port utilization and traffic: The Project would add vessel traffic in ports and resulting delays or
restrictions in access to ports due to increased vessel use to conditions under the No Action alternative.
This would result in localized, short-term, minor incremental impacts on commercial fisheries and for-
hire recreational fisheries. BOEM estimates a peak of 379 vessels due to offshore wind project
construction and operations over a 10-year time frame, plus an additional 13 vessels from the Proposed
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Action. However, future offshore wind projects would result in only a small increase in vessel traffic and
the risk of vessel collisions is expected to remain low. Therefore, cumulative impacts associated with the
Project when combined with past, present, and reasonably foreseeable future activities would be minor.

Impacts associated with noise and fish populations are discussed in Section 3.4.2.2.3 (Proposed Action
Alternative).

Anchoring: The Proposed Action would incrementally add 821 acres of anchoring/mooring to conditions
under the No Action alternative. This would result in localized, temporary, minor incremental impacts on
commercial fisheries and for-hire recreational fisheries. BOEM estimates a total of 2,448 acres of
anchoring and mooring-related disturbance for the Proposed Action plus all other future offshore wind
projects. All impacts would be localized (within a few hundred meters of an anchored vessel) and
temporary (hours to days). Therefore, the Proposed Action when combined with past, present, and
reasonably foreseeable future activities would result in minor impacts to commercial fisheries and for-hire
recreational fishing.

Presence of structures and new cable emplacement/maintenance: As summarized in Table E-4 in
Appendix E and discussed in Section 3.5.1.2.2 (No Action Alternative), offshore wind energy
development could result in the construction of 1,869 additional offshore foundations through 2030. The
Project would account for up to 16 of these structures (15 WTGs and one OSS). In addition, up to 6,266
miles (8,311 acres of seabed disturbance) of offshore export and inter-array cables could be installed to
support future offshore wind projects (see Appendix E Attachment 4). The Project would add an
additional 82.5-86.9 miles of cable (913 acres) to this total. Installation of offshore cables would require
temporary rerouting of all vessels, including commercial and for-hire recreational fishing vessels, away
from areas of active construction.

As a result of the addition of these new structures and cables in the Lease Area and offshore SFEC, the
Proposed Action could result in localized, temporary impacts to commercial fisheries and for-hire
recreational fishing due to potential increased space use conflicts, navigational hazards, entanglement,
and gear loss/damage.

Fishing revenue would be foregone if these impacts cause fishing vessel operators to no longer fish in
these areas, and they cannot capture that revenue in a different location. If the Project is not included, the
total commercial fishing revenue exposed at the end of the Project development timeline for all planned
offshore wind energy lease areas in the New England and Mid-Atlantic regions is estimated to be about
$9.06 million per year by 2026 (Table 3.5.1-22). Based on the data in Table 3.5.1-9, the Proposed Action
would increase the commercial fishing revenue at risk to $9.25 million per year, an increase of
approximately 2.0%, which represents a minor, incremental impact.

Construction activities 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, such as fish not biting at hooks
or changed 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 they are expected to end shortly after construction activities end.

Temporary or permanent habitat alterations could also occur during offshore wind farm operation. 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., squid, summer flounder, and surfclams) and increase the habitat for target species
that prefer hard-bottom habitat (e.g., lobster, striped bass, black sea bass, and 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).
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Requlated fishing effort: The cumulative impacts of regulation of fishing effort to commercial fisheries
and for-hire recreational fishing would be the same as under the No Action alternative (see Table 3.11-1
in Attachment 3 of Appendix E). The Proposed Action would not alter these impacts.

Climate change: The types of impacts from global climate change to commercial fisheries and for-hire
recreational fishing described for the No Action alternative would occur under the Proposed Action (see
Table 3.11-1 in Attachment 3 of Appendix E), but the Proposed Action could also contribute to a long-
term net decrease in GHG emissions. This difference may not be measurable, but would be expected to
help reduce climate change impacts, resulting in a minor to moderate incremental impact.

Conclusions

Project construction and installation, O&M, and conceptual decommissioning could alter port and fishing
access, as well as affect 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, 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 will choose to avoid these areas once the facilities become operational. In the
event that these fishing operations are unable to find suitable alternative fishing locations, they could
experience long-term, substantial 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 alone would be negligible to major, depending on the fishery and fishing operation,
with the overall impact to commercial fisheries and for-hire recreational fishing being moderate.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would result in
an overall major adverse impact because some commercial and for-hire recreational fisheries and fishing
operations would experience substantial disruptions indefinitely even if remedial action is taken. 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 to commercial fisheries and for-hire recreational fishing, BOEM expects that regulated
fishing effort and climate change will continue to be the most impactful IPFs controlling the sustainability
of commercial and for-hire recreational fisheries in the area.

3.5.1.24 VESSEL TRANSIT LANE ALTERNATIVE

The overall effect of elimination of WTGs within a 4-nm-wide vessel transit lane would be a lower
estimated exposed commercial fishing revenue during Project construction and operations in comparison
to the Proposed Action. Based on data from NMFS (2021a), it is estimated that the revenue at risk under
the Transit alternative across all FMP fisheries during the construction phase would be about 5% lower
than under the Proposed Action. During O&M, the revenue at risk would be around 45% lower than
under the Proposed Action.

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, BOEM expects that the impacts resulting from the alternative alone would be negligible to major,
depending on the fishery and fishing operation, with the overall impact to commercial fisheries and for-
hire recreational fishing being moderate. In addition, the alternative could include long-term, minor
beneficial impacts for some for-hire recreational fishing operations due to the artificial reef effect.
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Cumulative Impacts

If the Transit alternative is implemented, impacts related to allision and collision risk could be reduced
throughout all lease areas. However, some commercial and recreational fishing and boating could still
occur within the transit lanes, and recreational fishing vessels could congregate alongside the transit lanes,
possibly increasing risks of collisions and allisions in these areas. Additionally, implementation of all
recommended transit lanes could require offshore wind developers to alter their site plans to accommodate
the six transit corridors, thereby potentially causing construction delays. These delays could create
increased adverse cumulative effects to commercial fisheries and for-hire recreational fishing if they result
in an increased level of overlapping construction activities. However, because the impacts to commercial
fisheries and for-hire recreational fishing due to climate change, regulated fishing effort, and the presence
of structures would not be measurably different under the Transit alternative, the cumulative impacts to
commercial fisheries and for-hire recreational fishing would be major.

Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, BOEM expects that the impacts resulting from the alternative alone would be similar to the
Proposed Action: negligible to major, depending on the fishery and fishing operation, with the overall
impact to commercial fisheries and for-hire recreational fishing being moderate.

The overall impacts of the Transit alternative when combined with past, present, and reasonably
foreseeable activities would therefore be the same level as under the Proposed Action: major.

3.5.1.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

Because it would reduce the number of WTG sites, the Habitat alternative under either layout option
would improve the ability of commercial fishing vessels to access the waters around the Lease Area
relative to the Proposed Action. Consequently, the level of commercial fishing revenue exposed to
offshore wind energy development would be less than under the Proposed Action.

The Habitat alternative under either layout option is not anticipated to lead to a measurable change in
impacts to invertebrates and finfish targeted by commercial fisheries and for-hire recreational fishing
compared to impacts under the Proposed Action (see Section 3.4.2 [Benthic Habitat, Essential Fish
Habitat, Invertebrates, and Finfish]). A reduction in the number of WTGs would diminish the artificial
reef effect of Project structures during O&M, but the decrease in these beneficial effects to for-hire
recreational fishing would likely be negligible. Therefore, the impact to commercial fisheries and for-hire
recreational fishing would not be measurably different than under the Proposed Action: negligible to
major, depending on the fishery and fishing operation, with the overall impact to commercial fisheries
and for-hire recreational fishing being moderate. In addition, the alternative could include long-term,
minor beneficial impacts for some for-hire recreational fishing operations due to the artificial reef effect.

Cumulative Impacts

As noted above, the Habitat alternative under either layout option would result in incremental impacts to
commercial fisheries and for-hire recreational fishing at quantities and durations similar to, or slightly
reduced from, the Proposed Action. Therefore, the cumulative impacts to commercial fisheries and for-
hire recreational fishing would be similar; major.
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Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs and their
associated inter-array cables, BOEM expects that the impacts resulting from the alternative alone would
be similar to the Proposed Action: negligible to major, depending on the fishery and fishing operation,
with the overall impact to commercial fisheries and for-hire recreational fishing being moderate. In
addition, the alternative could include long-term, minor beneficial impacts for some for-hire recreational
fishing operations due to the artificial reef effect.

The overall impacts of the Habitat alternative when combined with past, present, and reasonably
foreseeable activities would therefore be the same level as under the Proposed Action: major.

3.5.1.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects that the overall impact to commercial fisheries and for-hire recreational
fishing would be moderate for all action alternatives. This impact rating is driven mostly by changes to
fish distribution/availability due to ongoing climate change, reduced stock levels due to ongoing fishing
mortality, and permanent impacts due to the presence of structures (cable protection measures and
foundations).

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
expects that the incremental impact from any action alternative would be similar. Therefore, the overall
impact of any action alternative to commercial fisheries and for-hire recreational fishing when combined
with past, present, and reasonably foreseeable activities would be major, because the fishing industry
would experience unavoidable disruptions beyond what is normally acceptable, but mitigation, including
financial compensation and uniform spacing and layout across adjacent projects, could reduce impacts if
adopted for future offshore wind projects.

3.5.14 Mitigation

Monitoring of the SFEC cable and cable protection, where applicable, would further reduce the expected
negligible to moderate impacts on commercial fisheries by ensuring that the cable remains buried and that
cable protection is intact, thereby reducing the potential for mobile fishing gear hangs. See Table G-2 in
Appendix G for details. In addition, as described in Appendix B (South Fork Wind Farm Fisheries
Communication and Outreach Plan) of Jacobs (2021), SFW has also developed a financial compensation
policy for use when interactions between the fishing industries and Project activities or infrastructure
cause undue interference with fishing gear.

352 Cultural Resources

The Cultural Resources section addresses marine and terrestrial archaeological and other visually
sensitive cultural resources located within the viewshed of Project elements, also referred to as viewshed
resources. All other visual resources are addressed in the Visual Resources section (Section 3.5.9).
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3.5.2.1 Affected Environment

35211 MARINE RESOURCES

BOEM defines the area of potential effects (APE) for the marine resources geographic analysis area (or
APE for marine resources) as the depth and breadth of the seabed potentially impacted by bottom-
disturbing activities within the SFWF and associated MWA and the offshore SFEC corridor (Figure E-
11). A phase | marine archaeological survey and assessment of the marine resources geographic analysis
area was conducted between 2017 and 2020 (Gray & Pape 2020, 2021). The investigation included a
high-resolution geophysical marine survey using a magnetometer/gradiometer, a side-scan sonar, a
multibeam echo-sounder, and both shallow and medium penetration sub-bottom profilers followed by an
archaeological vibracoring and geoarchaeological analysis. Four shipwreck archaeological sites were
identified during the survey within the SFWF MWA (Gray & Pape 2020, 2021; Table 3.5.2-1). No
historic period marine archaeological resources were identified within the SFEC. The survey additionally
identified eight ancient submerged landform features (Table 3.5.2-2). Three of those features are located
within the SFWF MWA and five are located within the SFEC.

These ancient submerged landform features are discrete and discontinuous locations that may contain
preserved evidence of formerly terrestrial landscape features that have survived erosion during marine
transgression. Although these features exhibit high archaeological potential, no evidence of human
occupation associated with the ancient submerged landform features was identified in core samples taken
during the submerged cultural resources investigation (Gray & Pape 2020:6-5). These features may derive
their significance from reasons other than their archaeological potential, however, such as their potential
contribution to a broader culturally significant landscape.

Table 3.5.2-1. Shipwreck Archaeological Sites Identified within the Marine Resources Geographic
Analysis Area

Contact Number Location Site Dimensions (feet) Description

Contact 28 SFWF MWA 16.0 x 5.5 x 4.5 An apparent bow and wheelhouse area

Contact 32 SFWF MWA 30.0x75x28 A well contained and articulated vessel

Contact 30 SFWF MWA 33.6 x22.0x 1.0 Debris scatter with linear and rectangle components

Contact 112 SFWF MWA 153x11.8x1.8 Apparent wreck scatter; “appears unnatural due to its linearity”

Source: Gray & Pape (2020:Table 5-1; Table 5-2; Table 6-1; pp. 5-10, 5-12, 6-1).

Table 3.5.2-2. Ancient Submerged Landform Features Identified within the Marine Resources
Geographic Analysis Area

Designation Location Description

SFEC-CF-13 SFEC MWA Ancient submerged landform; “single paleo-stream valley”

SFEC-CF-9 SFEC MWA Ancient submerged landform; “single paleo-stream valley”

SFEC-CF-7 SFEC MWA Ancient submerged landform; “single paleo-stream valley”

SFEC-CF-5 SFEC MWA Ancient submerged landform; “two paleo-stream valleys”

SFEC-CF-3 SFEC MWA Ancient submerged landform; “two similar sized paleo-stream valleys”

SFWF-PL-1 SFWF MWA gncient submerged landform; intact terrestrial surface underlying a marsh and or estuary
eposit”
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Designation Location Description

SFWF-PL-2 SFWF MWA Ancient submerged landform; intact terrestrial surface underlying a marsh and or estuary
deposit

SFWF-PL-3 SFWF MWA Ancient submerged landform: “oxbow cut-off stream”

Source: Gray & Pape (2020:Table 5-7, Table 5-12; Table 5-15; Table 6-2; Table 6-3; Table 6-4; pp. 5-34, 5-35, 5-36, 5-37, 5-74, 5-75, 5-76, 5-77, 5-80,
6-3, 6-5, 6-7).

3.5.21.2 TERRESTRIAL RESOURCES

A phase | terrestrial archaeological survey was conducted within the SFEC corridor, SFEC landfall
locations, and interconnection facility, whereas a Phase |A desktop assessment was completed for the
O&M facility locations (EDR 2020a, 2020b; Jacobs 2021). BOEM defines the APE for terrestrial
resources by the depth and breadth of terrestrial areas potentially impacted by any ground-disturbing
activities within the footprint of the export cable landings, SFEC onshore corridor, interconnection
facility, and O&M facilities (see Table 2.1.1-1, Table 2.1.1-2, and Table 2.1.1-3).

The Phase | archaeological survey conducted for the onshore interconnection facility, SFEC corridor, and
SFEC landfall locations resulted in the identification of no potential archaeological resources. The
archaeological survey within the SFEC onshore corridor determined that portions of the analysis area that
fall within the LIRR ROW were previously disturbed from railroad construction activities and landscape
modification. Because of this, these areas are determined to have low archaeological potential and no
additional investigations are recommended. Discrete portions of the SFEC onshore corridor within public
road ROWSs may have experienced minimal excavation during the roadway construction (EDR 2020b).
As a result, a Phase IB supplemental archaeological survey for these discrete sections of paved road
ROWSs was completed by EDR in 2020, including hand excavation of shovel test pits within the grassy
and unpaved portions of the road ROWSs adjacent to the pavement (i.e., with no disturbance of roadways)
(EDR 2020c). EDR’s approach included systematic shovel tests for a portion of Beach Lane — Route A
and a portion of Hither Hills — Route B (as recommended by EDR 2020b). Additional systematic shovel
tests were also conducted by EDR at the interconnection facility. None of the testing efforts resulted in
the identification of any potential archaeological resources.

SFW is considering three onshore sites for the proposed O&M facility. Two are at the Quonset Business
Park/Quonset Point, North Kingston, Rhode Island, and one is at Montauk Harbor, East Hampton, New York.

The Quonset Point O&M facility site falls within the Quonset Business Park, which includes a NRHP-
eligible historic property within its property boundaries: the Quonset Point Naval Air Station. The
Quonset Point Naval Air Station currently serves as a Rhode Island Air National Guard Base. The Air
National Guard Base is an active military base with modern structures and equipment (EDR 2020a). As a
result of land development since the mid-twentieth century, the Quonset Point O&M facility site
possesses low potential for intact or undisturbed archaeological resources (EDR 2020a). The Quonset
Business Park/Quonset Point site was intermittently settled until it was developed as a U.S. Naval
Reservation and construction battalion center in the 1940s and 1950s, wherein the property was
extensively disturbed and the shoreline was extended (human-made land) to create the pieces of land that
are proposed for the O&M facility components (EDR 2020a). Therefore, although the proposed
construction site falls within a known NRHP-eligible historic property, the potential for ground-disturbing
activities to affect buried cultural resources is low because the area of proposed construction has been
previously disturbed or is fill material.

The Montauk Harbor O&M facility site has no previously identified archaeological resources (EDR
2020a). The Montauk Harbor site was developed in the mid-twentieth century as a working harbor and
seafood operation and is currently occupied by a small commercial fishing and packing operation. As a
result of the use of dredge fill in some portions and land development from the mid- through late
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twentieth century overall, this site possesses low potential for archaeological resources, as does the
adjacent seabed where additional dredging is proposed; therefore, no additional archaeological
investigations are recommended (EDR 2020a).

3.5.21.3 VIEWSHED RESOURCES

This section addresses visually sensitive cultural resources located within the viewshed of Project
elements, referred to as viewshed resources. All other visual resources are addressed in the Visual
Resources section (Section 3.5.9).

BOEM defines the APE for visual impact analysis, hereafter the APE for viewshed resources, as the
geographic areas from which the offshore and onshore Project components could be seen. Onshore
components (e.g., interconnection facility and O&M facilities) have a viewshed radius of 1 mile around
the facility. Offshore components (e.g., WTGs) have a viewshed radius of 40 miles around the edge of the
WMA (Figure E-10). The 1-mile and 40-mile radiuses represent the maximum limit of theoretical
visibility for each respective Project component. Within these radiuses, the APE for viewshed resources
includes only those geographic areas with potential visibility and excludes areas with obstructed views of
Project facilities within those respective limits, as assessed through a viewshed analysis (EDR 2020d,
2021). Viewshed analysis applied GIS modeling to take into account the true visibility of the Project (e.g.,
visual barriers such as topography, vegetation, and non-historic structures that obstruct the visibility of
the Project) (EDR 2018, 2019).

For the onshore components viewshed, the historic architectural resources survey identified four historic
architectural properties within the APE for viewshed resources. These comprise three at the Montauk
Harbor O&M facility site, one at the Quonset Business Park/Quonset Point O&M facility site, and none at
the SFEC landfall locations and interconnection facility (EDR 2018, 2019). The following summarizes
the results from the historic architectural resources survey of the onshore components viewshed:

e Atthe SFEC landfall locations and interconnection facility, no historic properties were identified
within the APE for viewshed resources.

e At the Montauk Harbor O&M facility site, three historic properties were identified in the APE for
viewshed resources (one that is NRHP-listed and two that are NRHP eligible).

e At the Quonset Business Park/Quonset Point O&M facility site, one historic property was
identified within the APE for viewshed resources and is NRHP eligible.

The Historic Resources Visual Effects Analysis (HRVEA) for the WTGs and OSS identified 113 historic
sites and districts in the APE for viewshed resources. This analysis assessed the visibility of a WTG from
the water level to the tip of an upright rotor blade at a height of 840 feet and further considered how
distance and curvature of the Earth affect visibility as space between the viewing point and WTGs
increases.? Of the 113 historic sites and districts in the APE that could be susceptible to visual impacts
from the Project, 39 are listed on the NRHP (seven of which are National Historic Landmarks). The
remaining 74 are considered eligible for the NRHP and, of these, 33 are in Rhode Island and 41 are in
Massachusetts. Examples of these include the following:

¢ National Historic Landmarks, e.g., Block Island Southeast Lighthouse National Historic
Landmark

e NRHP-listed districts, e.g., Old Harbor Historic District in Block Island

20 The PDE presented in the COP indicates a maximum WTG height of 840 feet from sea level to blade tip for the Proposed
Action. Additional cumulative visual simulations conducted by EDR (2020c) and appended to the Cumulative Historic Resources
Visual Effects Analysis (SWCA 2021) are based on WTG blade tip height of 873 feet for modeling potential future blade tip
heights of reasonably foreseeable future offshore WTGs constructed in the geographic analysis area.
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o NRHP-listed properties, e.g., Gay Head Light

e Those considered NRHP eligible based on state-level documentation, e.g., Gay Head - Aquinnah
Shops (historic district), Vaill Cottage, Spring House Hotel in the Old Harbor Historic District,
Spring House Hotel Cottage, the Spring Street Historic District, and the Capt. Mark L. Potter

House within that district

Additionally, three of the 74 are considered Traditional Cultural Properties (TCPs) (EDR 2021). These
are the Nantucket Sound TCP, the Chappaquiddick Island TCP, and the Vineyard Sound and Moshup’s
Bridge TCP, all of which are represented by broad, complex cultural landscapes and connected seascapes.

3.5.2.2

35221

Environmental Consequences

ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.2-3 lists the issues identified for cultural resources and the indicators and significance criteria
used to assess impacts for the final EIS. The final EIS incorporates the criteria for assessing adverse
effects under Section 106 of the National Historic Preservation Act (NHPA), including the special
requirements for protecting National Historic Landmarks. These criteria and requirements are listed and
described in 36 CFR 800.5(a) and 36 CFR 800.10. Cultural resources included on, or eligible for, the
NRHP are defined as historic properties (54 USC 300308; 36 CFR 800.16(1)). National Historic
Landmarks are designated by the Secretary of the Interior in recognition of their national significance and
are NRHP-listed historic properties (pursuant to 36 CFR 65). An impact would adversely affect cultural
resources and be significant if the impact alters any characteristic of a historic property that qualify the
property for NRHP inclusion in a manner that would diminish its historic integrity.

Table 3.5.2-3. Issues, Indicators, and Significance Criteria Used to Assess Impacts to Cultural

Resources

Issue

Impact Indicator

Significance Criteria

Seabed disturbance and potential
marine resource damage

Qualitative analysis of pre-contact
sites/cultural materials impacted
Qualitative analysis of known or potential
shipwrecks impacted

Qualitative analysis of landforms with high
archaeological sensitivity impacted

Terrestrial ground disturbance:
potential damage to cultural resources

Qualitative discussion of potential for
impacts to unknown resources

Viewshed disturbance: potential
impact to identified historic properties

Qualitative assessment of NRHP-
listed/eligible sites (historic properties)
within view of Project

Nighttime lighting: potential impact to
identified historic properties

Qualitative assessment of NRHP-
listed/eligible sites (historic properties)
within view of Project

Across all Issues and Indicators
Negligible: No significant impacts would
occur (i.e., effects on historic properties
pursuant to 36 CFR part 800 would not
rise to the level of being adverse

effects).

Minor: Significant impacts to NRHP
characteristics could be avoided with
environmental protection measures

(i.e., with use of EPMs, no adverse
effect would result).

Moderate: EPMs would minimize, but not
fully resolve, significant impacts to NRHP
characteristics (i.e., alteration diminishing
important historic property
characteristics, yet the adversely affected
property remains NRHP eligible).

Major: Significant impacts to NRHP
characteristics are unavoidable even
with EPMs (i.e., alteration or loss of an
important characteristic to an extent

that it no longer supports the adversely
affected property’s NRHP eligibility).
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3.5.2.22 NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing cultural resources, including within
the context of trends in past and present activities where pertinent. Attachment 3 in Appendix E also
provides additional information regarding past and present activities and associated cultural resource
impacts. Future, non-Project actions include proposed offshore wind energy development activities,
undersea transmission lines and pipelines, dredging and port improvements, and onshore wind energy
developments. Attachment 3, also in Appendix E, discloses future non-offshore wind activities and
associated cultural resources impacts. Impacts associated with future onshore and future offshore wind
activities are described below.

Future Activities
Marine Resources

Under the No Action alternative, construction and installation, O&M, and conceptual decommissioning
activities of reasonably foreseeable offshore projects could adversely impact potentially significant
submerged cultural resources. However, federal law requires that offshore energy developers submit
archaeological survey results and assessment of seafloor impacts to potential submerged cultural
resources when bottom-disturbing activities are planned (Evans 2009:44). Submerged cultural resource
surveys identify significant resources and support a determination of their NRHP eligibility. Based on the
results of those surveys and assessments, future offshore wind activities could be designed to avoid
impacting known submerged cultural resources or minimize impacts to varying degrees. Repeated or
multiple impacts from a combination of reasonably foreseeable offshore projects to submerged cultural
resources, or the larger submerged landforms within which they are identified, would result in cumulative
impacts to these resources. Within its EPMs, SFW prioritizes the avoidance of ancient submerged
landforms; however, avoidance may not be feasible everywhere, particularly along the export cable. The
SFWF and SFEC are estimated to result in 913 acres of cabling-related seabed disturbance, and BOEM
estimates an additional 10,131 acres of cabling-related disturbance for all other future offshore wind
projects. The amount of seabed disturbance provides a relative indicator of the potential for ancient
submerged landform impacts; as seabed disturbance area increases, the likelihood of unavoidable impacts
to ancient submerged landscapes increases. Combined, other reasonably foreseeable offshore wind
projects would result in over 90% of the cabling-related seabed disturbance, and the SFWF and SFEC
would result in less than 10% of the disturbance. Therefore, other reasonably foreseeable offshore wind
projects combined would result proportionately in nearly 10 times the additional impact risk to ancient
submerged landforms over that of the SFWF and SFEC. Where impacts to potentially significant
submerged cultural resources cannot be avoided, other measures to minimize and mitigate impacts would
be required. Under the No Action alternative, reasonably foreseeable future projects could result in minor
to major and cumulative impacts to these marine resources.

Accidental releases: The accidental release of hazardous materials and any associated cleanup could
impact submerged cultural resources. However, most releases would not measurably contribute to
resource impacts because of the low probability of occurrence, low persistence time, and EPMs
implemented to prevent releases (see Section 3.3.2.2.2 [No Action Alternative] for details). Although not
expected, a large-scale accidental release and associated cleanup could result in permanent,
geographically extensive, and large-scale impacts on marine resources.

Anchoring: Anchoring, gear use, and dredging associated with ongoing commercial or recreational
marine activities and development of offshore wind projects could cause adverse impacts on submerged
cultural resources. BOEM estimates that up to 4 acres of anchoring could occur under the No Action
alternative within the APE for marine resources. Deploying and repositioning anchors and seafloor gear
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with associated wire rope, cable, and chain could impact the bottom surface and potentially disturb
shipwrecks and other marine archaeological resources resulting in the irreversible loss of historical and
archaeological data. Although BOEM would be able to add mitigation measures for future offshore wind
projects, the potential for permanent, minor to major impacts on submerged cultural resources to result
from future commercial and/or recreational activities remains.

New cable emplacement/maintenance and presence of structures: New offshore cable placement could also
occur, as described in Attachment 4 in Appendix E and discussed under the Marine Resources section of
Section 3.5.2.2.2. In addition to general horizontal acreage of seabed disturbance, the extent of potential
impacts to marine resources increases with depth of disturbance into the seabed. New offshore cabling
could result in up to 359 acres of seabed disturbance from cable trenching in the greater BOEM Lease Area
OCS-A 0486 surrounding the SFWF. Additionally, reasonably foreseeable offshore wind projects located
in BOEM Lease Area OCS-A 0486 would add an estimated 102 in-water structures with foundations in the
seabed. As described in Section 3.5.2.1 and Appendix E, the Lease Area and the APE for marine resources
contain a number of shipwrecks, related debris fields, and ancient submerged landform features, which
future offshore construction activities could impact. BOEM and relevant State Historic Preservation
Officers would require projects to avoid known resources through the creation of avoidance buffers around
identified shipwrecks or remote-sensing magnetic anomalies or acoustic targets that could represent
shipwreck resources. These measures would avoid or minimize impacts to submerged cultural resources.
However, in some cases, the number, extent, and dispersed character of ancient submerged landform
features could make avoidance impossible. Consequently, offshore construction could result in permanent,
minor to major impacts on sensitive ancient submerged landform features, if present.

Climate change: Factors related to climate change, including sea level rise, increased storm
severity/frequency, increased sedimentation and erosion, and ocean acidification, could also result in
long-term and permanent impacts on cultural resources. Some archaeological sites on the OCS have
already experienced the effects of climate change because they were inundated when the last ice age
ended (BOEM 2012:3-423). Contemporary federal studies on the adverse effects of climate change on
shallow water shipwrecks point to accelerated decomposition (National Ocean Service 2020). Conversely,
the incremental contribution of offshore wind energy projects on reducing global warming and climate
change-related impacts could help minimize these climate change impacts.

Terrestrial Resources

Under the No Action alternative, reasonably foreseeable onshore projects could impact two aboveground
historic resources (the East Hampton Railroad Station and the Montauk Lighthouse) through physical
disturbance that could affect the setting or character of a site that make it eligible for NRHP listing.
Depending on the degree of disturbance, future onshore projects could result in negligible to moderate
impacts to aboveground historic resources.

Ground disturbance: Reasonably foreseeable onshore activities could physically disturb archaeological
sites. However, surveys have identified no archaeological sites in the APE for terrestrial resources, and
analysis shows that most of the APE for terrestrial resources has been previously disturbed; therefore, the
risk of potentially encountering undisturbed archaeological deposits or previously unidentified cultural
resources is low. For this reason, potential impacts from ground-disturbing activities would be limited to
previously undocumented cultural resources, if present. Reasonably foreseeable projects that are subject to
federal laws and regulations would also require the identification of cultural resources, an assessment of
Project impacts, and the address of significant impacts (or adverse effects under 36 CFR part 800) to
historic properties before proceeding. If BOEM selects the No Action alternative, reasonably foreseeable
future cumulative impacts to terrestrial cultural resources could range from negligible to long term and
major, depending on whether resources are absent or alternatively are present and adversely impacted.
These resources include aboveground historic buildings or structures and unidentified archaeological sites.
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Accidental releases: Construction of reasonably foreseeable onshore projects could result in the accidental
release of hazardous materials or debris; however, releases would generally be short term, localized, and in
limited amounts (see Section 3.3.2.2.2 [No Action Alternative]). Such an accidental release could result in
impacts to terrestrial cultural resources associated with the cleanup of contaminated soils. Indirect physical
impacts would be long term and negligible to major depending on the nature and size of the accidental
release, its spatial relationship to the cultural resource impacted, and the extent and intensity of cleanup
activities required. Archaeological resources are more likely to experience indirect physical impacts
through damage to or destruction of cultural materials during the removal of contaminated soils than are
aboveground standing structures. Other indirect but primarily short-term impacts could include noise,
vibration, and dust as well as visual impacts associated with cleanup activity. These short-term impacts are
expected to be negligible to minor and minimized or avoided through application of state and local laws
and regulations regarding air quality (see Section 3.3.1.2.2 [No Action Alternative]). Noise levels would be
consistent with existing ambient noise conditions. Overall, impacts to terrestrial cultural resources from
construction-related activities would be expected to be limited because of the low probability of an
accidental release occurrence, the low volumes of material typically released in individual incidents, EPMs
used to prevent release, and the localized nature of such events (see Table G-1 in Appendix G).

Climate change: As noted in marine resources, climate change could result in long-term and permanent
impacts on terrestrial resources. Sea level rise could lead to the inundation of historic standing structures
and increased storm severity and frequency would be expected to increase the severity and frequency of
damage to coastal historic standing structures. A number of historic lighthouses in the viewshed resources
APE, including Block Island Southeast Lighthouse and Gay Head Light, have already been moved to set
them back farther from coastal erosion (EDR 2021). Increased erosion along coastlines could lead to the
collapse of coastal historic architectural properties as erosion undermines structural integrity. Ocean
acidification could impact traditional uses of the Vineyard Sound and Moshup’s Bridge TCP. However,
the incremental contribution of offshore wind energy projects on slowing or arresting global warming and
climate change—related impacts could help minimize these potential adverse impacts. In addition, no
known archaeological sites are present in the APE for terrestrial resources, which is also heavily
disturbed, and therefore potential adverse impacts from climate change are unlikely and would be limited
to previously undocumented resources.

Viewshed Resources

Light: Reasonably foreseeable future offshore wind projects would also impact viewshed resources from
navigational and aviation lighting. Impacts from lighting would be most visible at night and from cultural
resources that are along shorelines or on elevated locations with unobstructed views. A limited number of
cultural resources would be affected and would include those for which the nighttime sky is a contributing
element to historic integrity, such as resources on the shores of Martha’s Vineyard and Block Island.
Reasonably foreseeable offshore wind projects could locate WTGs a minimum of 12 miles from shore at
Nomans Land Island and from 19 to 20 miles from Block Island and Martha’s Vineyard. These distances
between the areas with viewshed resources and the nearest SFWF lighting sources would limit the intensity of
lighting impacts. The intensity of lighting impacts would also be limited by the number, luminosity, and
proximity of existing light sources near the resources (building and street lights, onshore vehicle and offshore
vessel lights). The intensity of lighting impacts would further be limited by atmospheric and environmental
conditions (clouds, fog, and waves) that could partially or completely obscure or diffuse sources of light from
offshore and onshore wind projects. Construction lighting and conceptual decommissioning lighting
associated with both onshore and offshore wind facilities would have temporary, intermittent, and localized
impacts, whereas operations lighting would have longer term, continuous, and localized impacts, where not
adequately obscured or diffused. Implementing EPMs could reduce impacts from lighting (see Table G-1 in
Appendix G). Under the No Action alternative, reasonably foreseeable future projects would have negligible
to moderate, short-term to long-term cumulative impacts on viewshed resources.
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Presence of structures: For the onshore viewshed, if BOEM selects the No Action alternative, the
construction and installation, O&M, and conceptual decommissioning of reasonably foreseeable onshore
infrastructure would introduce new elements to the viewshed that could compromise the historic integrity
of known historic properties. These known resources are introduced within the Affected Environment for
Viewshed Resources in Section 3.5.2.1.3 and also include the SFEC landfall locations and
interconnection facility and the three potential O&M facility locations. For the offshore viewshed, if
BOEM selects the No Action alternative, the construction and installation, O&M, and conceptual
decommissioning of reasonably foreseeable offshore wind projects could locate WTGs beginning
approximately 12 miles from shore, resulting in visual impacts to historic properties that would be long
term, continuous from minor to major, and minimized with distance. The cumulative HRVEA presents
models of the visibility for WTG construction at 1,038 potential locations for reasonably foreseeable
future projects in the RI/MA WEA (SWCA 2021), although an estimated 1,294 WTGs and OSS would be
constructed across these locations (see Attachment 4 in Appendix E). From all modelled WTG locations
for other reasonably foreseeable future projects, up to 546 WTGs would be visible from viewshed
resources at risk of significant visual impacts within the APE (SWCA 2021). Proportionately, the
combined full build-out of other reasonably foreseeable offshore wind projects would construct 97% of
WTGs visible from affected historic properties in the APE, with SFWF contributing only 3% of the
WTGs. As aresult, other reasonably foreseeable offshore wind projects would add over 30 times the
visible WTGs over the number of WTGs that the SFWF would introduce by itself (SWCA 2021). Even
without the SFWF or the full build-out of all other reasonably foreseeable offshore wind projects, the
introduction of offshore WTGs would result in long-term cumulative visual impacts to cultural resources,
where sea views that are important to the historic setting or feeling and NRHP eligibility of the historic
property are significantly altered by WTGs.

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 cultural
resources associated with the Project would not occur. However, ongoing and future activities would have
continuing temporary to long-term impacts on cultural resources, primarily through construction-related
activities.

BOEM anticipates that the range of impacts for reasonably foreseeable offshore wind activities would be
negligible to major, depending on the scale and extent of impacts and the unique characteristics of the
resource. Examples of individual resources are paleolandforms, terrestrial archaeological sites, historic
standing structures, and TCPs. Impacts vary widely because the impacts are dependent on the unique
characteristics of the individual resources. As described in Appendix E Attachment 3, BOEM anticipates
that the range of impacts for ongoing activities and reasonably foreseeable activities other than offshore
wind would be negligible to major, for similar reasons.

Considering all IPFs together, BOEM anticipates that the impacts associated with future offshore wind
activities in the APE combined with ongoing activities, reasonably foreseeable environmental trends, and
reasonably foreseeable activities other than offshore wind would result in minor to major impacts
because if avoided the overall effect would be small, but if not avoided the overall effect would be large
and the resource would not be recoverable.
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3.5.2.2.3 PROPOSED ACTION ALTERNATIVE
Construction and Installation
Marine Resources

If practicable, BOEM would require SFW to avoid potential impacts to the four identified potential shipwreck
archaeological resources, which SFW has indicated may be feasible through Project design and engineering.?!
Based on the potential seabed-disturbing activities proposed, SFW has indicated that it may not be feasible to
avoid impacts to all of the identified ancient submerged landform features and SFW is currently considering
design and engineering options to avoid or minimize impacts to these resources. SFW anticipates that it will
not be able to fully avoid five ancient submerged landforms during export cable installation (SFEC-CF-3,
SFEC-CF-5, SFEC-CF-7, SFEC-CF-9, and SFEC-CF-13) (Gray & Pape Inc 2021).

The final impact level for marine resources is dependent on avoidance, minimization, or mitigation of
adverse effects that would be determined in a memorandum of agreement (MOA) developed through
BOEM’s NHPA Section 106 review process and included as conditions of approval of the COP by
BOEM?%. Where marine resources are reliably identified and avoided, then impacts during construction of
the SFWF and SFEC would be long term and negligible to minor. Where marine resources are identified
as historic properties and not avoided, but adverse effects would not result in the resource becoming
ineligible for the NRHP, then impacts to marine resources during construction of the SFWF and SFEC
could be long term and minor to moderate. Where impacts would render a marine resource ineligible for
the NRHP even with mitigation, impacts during construction would be long term and major. If Project
construction results in the unanticipated discovery of previously unknown historic property requiring
mitigation through the Section 106 consultation process, then the resultant physical impacts could be long
term and minor to major (MMS 2007). BOEM would require a post-review discovery plan that would
include stop-work and notification procedures to be followed if a cultural resource is encountered during
construction and installation, O&M, and conceptual decommissioning.

For any unavoidable ancient submerged landform features corresponding to the time of human
occupation, BOEM would consider additional investigations or other measures to resolve adverse effects
and, as required, mitigations to be stipulated in the MOA for the Project, prepared pursuant to the NHPA
Section 106 consultation process (36 CFR part 800). The MOA would contain measures to reduce, avoid,
or mitigate adverse effects on unavoidable ancient submerged landform features. Implementation of an
MOA and subsequent treatment plan, agreed to by all consulting parties participating in the NHPA
Section 106 consultation process, would be expected to reduce the magnitude of impacts on ancient
submerged landform features from moderate or major to minor or moderate. The exception is where
impacts would render a marine resource ineligible for the NRHP even with mitigation of impacts, in
which case the impact on the ancient submerged landform would remain major.

2L Specific to Section 106 consultation, BOEM’s archaeological guidelines define the marine APE to include the following
geographic areas:

e The depth and breadth of the seabed potentially impacted by any bottom-disturbing activities

¢ The depth and breadth of terrestrial areas potentially impacted by any ground disturbing activities

¢ The viewshed from which renewable energy structures, whether located offshore or onshore, would be visible

e Any temporary or permanent construction or staging areas, both onshore and offshore
For the purposes of the marine archaeological assessment, SFW identified all areas of potential Project-related seabed
disturbance to develop a preliminary APE for BOEM’s consideration. In accordance with 36 CFR 800.4(a), BOEM would
determine the APE for the Project following the agency’s analyses and state historic preservation office consultations.
22 Appendix A provides a discussion of BOEM’s determination that the approval of the Project COP is subject to the Section 106
consultation process under the NHPA. Any mitigation measures identified through the Section 106 process would be required to
be included as mitigation measures in the COP prior to its approval by BOEM. The Section 106 consultation process has been
initiated and is ongoing at the time of this EIS.
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Terrestrial Resources

Construction of onshore Project components (onshore SFEC, interconnection facility, and O&M facility)
could affect cultural resources through physical disturbance.

The route selected for the SFEC onshore would minimize impacts to, or avoid, potential terrestrial
archeological resources, to the extent practicable. Analysis shows that most of the SFEC onshore route
has been previously disturbed; therefore, the risk of potentially encountering undisturbed archaeological
deposits is minimized in these areas. Results of the additional Phase IB survey of potentially undisturbed,
buried portions of the SFEC route and interconnection facility by EDR (2020c) resulted in the
identification of no potential archaeological resources. Surveys conducted to date have not identified
subsurface or aboveground cultural resources within the onshore Project components. However, should
Project construction result in the discovery of previously unidentified cultural resources requiring
mitigation through the Section 106 consultation process, the resultant physical impacts could be long term
and minor to major (MMS 2007).

Construction of the O&M facility would not require the demolition or physical alteration of any
aboveground historic properties (EDR 2019) at either the Quonset Business Park/Quonset Point or
Montauk O&M facility sites; however, construction would either replace existing buildings that are not
historic properties or would introduce new buildings to the active commercial waterfront.

Ground-disturbing activities proposed for the Quonset Business Park/Quonset Point O&M facility are
minor surface improvements for paving and parking lots. SFW would construct slab-on-grade foundations
for buildings and support structures. SFW would use existing docks and proposes no in-water work (EDR
2020a). As a result, BOEM anticipates that the Quonset Business Park/Quonset Point O&M facility would
result in long-term, negligible to minor impacts to any unknown buried cultural resources, should they be
discovered.

Ground-disturbing activities proposed for the Montauk O&M facility are minor surface improvements for
paving and parking lots, footers for the office space and storage structures (because of the poor quality of
the soil, including beach or fill land or dredged material), quayside reinforcement or rehabilitation, and
initial and maintenance dredging (EDR 2020a). Additionally, because of the previous site disturbance,
unstable soils, the presence of significant fill or dredged materials, and the lack of reported shipwrecks or
other archaeological resources within the proposed dredging areas (Gray & Pape 2020), no archaeological
survey was recommended at the Montauk Harbor site. The Montauk Harbor site possesses relatively low
sensitivity for the presence of archaeological resources and Project construction is anticipated to result in
long-term, negligible impacts to buried cultural resources. Alternatively, if Project construction results in
discovery of previously unidentified historic property requiring mitigation through the Section 106
process, then the resultant physical impacts could be long term and minor to major (MMS 2007).

As noted in the COP, Native American tribes were involved, and would continue to be involved, in
interpretation of the results. A post-review discovery plan would be implemented that would include stop-
work and BOEM notification procedures to be followed if a cultural resource is encountered during
installation and O&M.

Viewshed Resources

Based on a field review of the viewshed analyses, the interconnection facility would not be readily visible
from historic properties because of the dense, mature evergreen and deciduous forest surrounding the site
and the densely situated buildings and houses in the villages and surrounding area (EDR 2018). The COP
EPMs note that the interconnection facility would be located adjacent to an existing substation on a land
parcel zoned for commercial and industrial/utility use and that mature trees currently screen the land
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parcel. The COP EPMs also note that after construction, additional screening would be considered to
further reduce potential visibility and visual impact (see Appendix G). When topography, vegetation, and
structures are all included in the viewshed analysis, approximately 2% of the visual analysis area has
possible visibility of the interconnection facility see (EDR 2018). Thus, visual impacts to NRHP-listed and
NRHP-eligible resource settings during construction of the interconnection facility would be long term if
visible and short term (if screened by vegetation), with the potential to be negligible (if fully shielded) to
major (if obtrusively visible) (MMS 2007). COP analysis of field studies found no historic properties from
which the interconnection could be viewed, and non-historic properties within viewing distance were
found to be shielded from view. Additionally, the onshore SFEC would be buried, therefore eliminating
potential visual impacts to aboveground historic properties.

The viewshed analysis for the Quonset Business Park/Quonset Point O&M facility indicates that the site
would be located within, and visible within, the Quonset Business Park and Quonset Point Naval Air
Station, which itself is a historic property (NRHP eligible). The Quonset Point Naval Air Station is an
approximately 974-acre World War ll—era naval training facility improved with industrial buildings and
parking lots and currently serves as a Rhode Island Air National Guard Base (EDR 2020a). The new O&M
facility would be in scale and character with the existing development and use of the property. As a result,
the Quonset Business Park/Quonset Point O&M facility would not result in significant impacts on the
NRHP-eligible Quonset Point Naval Air Station (EDR 2020a); the potential visual impacts to historic
properties are anticipated to be long term but negligible to minor.

The viewshed analysis for the Montauk Harbor O&M facility indicates that one NRHP-listed property
(Caleb Bragg Estate) and two NRHP-eligible properties (Montauk USCG Station Building and Montauk
USCG Engineering/Boat Maintenance Building) are located within the APE for viewshed resources
(EDR 2019c). However, the Caleb Bragg Estate is screened by vegetation from the proposed O&M
facility and its integrity of setting beyond the historic property boundary is absent due to other existing
non-historic development (EDR 2019). Although Montauk USCG Station Building and Montauk USCG
Engineering/Boat Maintenance Building would have direct views of the O&M facility, their integrities of
setting beyond each historic property are also absent due to other existing non-historic development
(EDR 2019). As a result, the Montauk Harbor O&M facility would not have significant impacts on
historic properties; the potential visual impacts to historic properties are anticipated to be long term but
negligible.

The construction of the offshore Project components would also result in modification to the existing
viewshed within the terrestrial resources analysis area because SFWF WTGs would be visible on the
horizon from the shore (see Section 3.5.9 Visual Resources for further discussion). During construction and
conceptual decommissioning, lighting associated with the Project would have temporary, intermittent, and
localized impacts, whereas operations lighting would have longer term, continuous, and localized impacts,
where not adequately obscured or diffused. Most of the historic properties within the APE for viewshed
resources would have limited views because of screening by topography, vegetation, and other
buildings/structures and would be located approximately 18 to 34 miles away from the SFWF work area
(EDR 2021). Only historic properties with open ocean views along coastlines and raised coastal bluffs have
potentially unobscured lines of sight and the potential to be prominently within the viewshed (within
approximately 20 miles) of SFWF WTGs (see Figure E-10). The WTGs would have a uniform design,
speed, height, and rotor diameter, which contribute to a homogeneous view of wind farms on the horizon.
The color of the SFWF (less than 5% gray tone) generally blends well with the sky at the horizon and
eliminates the need for daytime lights or red paint marking the blade tips. As discussed in Section 3.5.9
Visual Resources, because of FAA and USCG WTG lighting guidelines, adverse impacts to the seaward
viewing experience would be potentially greater in nighttime than in daytime. For historic properties
located on the waterfront, the WTGs would be a new feature in the visual setting. Because of their scale
and form, WTGs are expected to begin to attract viewer attention under ideal lighting and atmospheric
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distances beginning under 18 miles from a historic property (EDR 2021; Sullivan et al. 2012). Based on
visual simulations of the Project, WTGs would be visible in the distant background only on clear days
(EDR 2020d; Jacobs 2021) beginning at 19 miles and ranging to 35 miles from historic properties (EDR
2021). As a result, an offshore wind farm with the size and design of WTGs planned for the SFWF would
have the potential for moderate to major impacts to historic properties in its viewshed within approximately
20 miles, minor visual impacts beyond 20 miles, and negligible impacts beyond 25 miles (EDR 2021).

Of the 113 historic properties with potential views of the Project, and therefore determined to be in the
APE for the Project, 10 would be along the coastline or bluffs with open ocean views, within
approximately 20 miles of the SFWF. These 10 historic properties are anticipated to experience moderate
visual impacts (daytime and nighttime) from the WTGs or OSS. The 10 historic properties are all
coastline properties and include historic districts that may encompass a range of historic resources. The 10
historic properties are as follows:

e Gay Head Light

e Gay Head - Aquinnah Shops (a Historic District)

e Vineyard Sound and Moshup’s Bridge TCP on Martha’s Vineyard, Massachusetts
e Block Island Southeast Lighthouse National Historic Landmark

e Old Harbor Historic District

e Spring House Hotel within the Old Harbor Historic District

e Spring Street Historic District

e Capt. Mark L. Potter House within the Spring Street Historic District

e Spring House Hotel Cottage

¢ Vaill Cottage on Block Island, Rhode Island

BOEM remains in consultation with Native American tribes and other consulting parties under NHPA
Section 106 on identified historic properties, adverse effects, and the resolution of adverse effects (per 36
CFR part 800).

Operations and Maintenance and Conceptual Decommissioning
Marine Resources

Offshore, O&M of the SFWF and offshore SFEC could impact unknown submerged marine resources.
For example, vessels conducting O&M activities could inadvertently damage avoidance-buffered or
unknown resources. However, SFW could conduct O&M activities on equipment in areas that previously
experienced disturbance during construction. Therefore, impacts to confirmed submerged cultural
resources and identified ancient submerged landform features during O&M could be long term but
negligible. During conceptual decommissioning activities impacts to confirmed submerged cultural
resources and identified ancient submerged landform features could be temporary and negligible to minor
so long as they are avoided. For example, seafloor disturbance associated with future anchoring/mooring
and jack-up vessels could be relatively similar to impacts identified for construction activities.

Terrestrial Resources

Onshore, based on surveys conducted, Project O&M would have no physical impacts to terrestrial
resources. SFW could remove the onshore cables during conceptual decommissioning. Conceptual
decommissioning of the SFWF and offshore SFEC would result in similar, or potentially reduced
impacts, as those discussed above in construction. If conceptual decommissioning activities disturb an
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area larger than the area originally disturbed during construction, these activities could impact previously
unknown archaeological resources. However, the likelihood of this would be low, and therefore impacts
would be long term and negligible to minor.

Viewshed Resources

As discussed above, any viewshed changes associated with the onshore facilities (the interconnection and
the O&M facility) would persist for the duration of the Project but result in no impact or negligible visual
impacts to viewshed resources.

For offshore WTGS, if BOEM requires SFW to install Aircraft Detection Lighting System (ADLS)
technology, nighttime visual impacts (and, to a lesser degree, daytime visual impacts) to historic properties
would be reduced although not eliminated, adding negligible to moderate, long-term impacts during O&M.
Without ADLS, visual impacts from nighttime lighting and daytime visibility of SFWF WTGs on historic
properties in the viewshed resources APE would remain negligible to moderate for the duration of the
Project, depending on the significance of viewshed in their historical setting and character and the scale of
impact (EDR 2021; MMS 2007). O&M would not add further to these impacts; however, conceptual
decommissioning would provide a remedy to previous visual impacts created by WTG construction.

Cumulative Impacts

Marine Resources

Offshore impacts would predominately be associated with changes in anchoring, cabling, structures, and
accidental spills.

Accidental releases: The Proposed Action could incrementally contribute accidental releases of fuel,
fluids, or hazardous material; sediment; and trash and debris to conditions under the No Action
alternative. The risk would be increased primarily during construction but also would be present during
operations and conceptual decommissioning. The contribution from the Proposed Action would be a low
percentage of the overall spill risk from ongoing and future activities, as described in detail in Section
3.3.2.2. All vessels would comply with USCG requirements for the prevention and control of oil and fuel
spills. Proper vessel regulations and operating procedures would minimize effects resulting from the
release of debris, fuel, hazardous material or waste on marine resources (BOEM 2012). Additionally,
required training and awareness of best management practices proposed for waste management and
mitigation of marine debris for SFWF Project personnel would reduce the likelihood of occurrence to a
very low risk. These releases, if any, would occur infrequently at discrete locations and vary widely in
space and time, and for this reason, BOEM expects localized and temporary negligible Project impacts on
cultural resources. Cumulatively, the Proposed Action when combined with past, present, and reasonably
foreseeable activities would have minor, short-term impacts to marine resources.

Anchoring, new cable emplacement/maintenance, and presence of structures: Seafloor disturbance
activities (temporary and long term) proposed for the Project include clearing or leveling of the seafloor,
pile driving, monopile foundation (and associated cable protection) construction, vessel anchoring or
mooring, export cable installation, and inter-array cable installation (preparation, trenching, burial,
maintenance, replacement, etc.). SFW may elect to use a mechanical cutter, mechanical plow, or jet plow
to install cable at the target burial depth; those methods would reduce the amount of seabed impact
relative to mechanical dredging.

As noted for the No Action alternative, repeated or multiple impacts from a combination of reasonably
foreseeable offshore projects to submerged cultural resources, or the larger submerged landforms within
which they are identified, would result in cumulative impacts to these resources. Within its EPMs, SFW
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would prioritize the avoidance of ancient submerged landforms; however, avoidance may not be feasible
everywhere, particularly along the export cable. The SFWF and SFEC are estimated to result in 913 acres
of cabling-related seabed disturbance, and BOEM estimates an additional 10,131 acres of cabling-related
disturbance for all other future offshore wind projects. The amount of seabed disturbance provides a
relative indicator of the potential for ancient submerged landform impacts; as seabed disturbance area
increases, the likelihood of unavoidable impacts to ancient submerged landscapes increases. Combined,
other reasonably foreseeable offshore wind projects would result in over 90% of the cabling-related
seabed disturbance, and the SFWF and SFEC would result in less than 10% of the cabling-related seabed
disturbance. Therefore, other reasonably foreseeable offshore wind projects combined would result
proportionately in approximately 10 times the additional impact risk to ancient submerged landforms over
that of the SFWF and SFEC. Additionally, reasonably foreseeable offshore wind projects in BOEM Lease
Area OCS-A 0486 surrounding the SFWF would add an estimated 102 in-water structures with
foundations in the seabed. The cumulative impacts on marine resources, related to seabed disturbance
associated with the Proposed Action, when combined with past, present, and reasonably foreseeable
activities would be long term, localized, and minor to moderate, unless previously historic properties are
identified and cannot be avoided and then impacts would be long term, localized and minor to major.

For any unavoidable ancient submerged landform features corresponding to the time of human
occupation, BOEM would specify additional investigations or other measures to aid in resolving adverse
effects, pursuant to its compliance responsibilities under the NHPA Section 106 process (36 CFR 800).
BOEM requirements with COP approval would stipulate measures to reduce, avoid or mitigate adverse
effects on unavoidable ancient submerged landform features. Implementation of these measures would be
expected to reduce the magnitude of impacts on ancient submerged landform features from moderate or
major to minor or moderate.

Climate change: The cumulative impacts from global climate change for the Proposed Action would be
the same as those described for the No Action alternative. The overall magnitude of potential impacts
resulting from climate change are uncertain but are anticipated to qualify as negligible to minor and long
term.

Terrestrial Resources

Onshore impacts to terrestrial resources would predominately be associated with changes in ground
disturbance. Onshore construction associated with the Proposed Action would incrementally add to land
disturbance when compared to No Action alternative through the removal of 2.4 acres of undeveloped
land for the interconnection facility and a small area (0.1 acre) of developed land at the selected O&M
facility. These onshore activities could incrementally add to the physical disturbance of archaeological
sites that could occur under the No Action alternative, should unanticipated discoveries of archaeological
resources result from the Project during onshore construction. Otherwise, terrestrial surveys for the
Project have identified no significant archaeological materials, and analysis shows that most of the APE
for terrestrial resources has been previously disturbed; therefore, the risk of potentially encountering
undisturbed archaeological deposits or previously undocumented cultural resources is negligible.

As described under marine resources, the Proposed Action could incrementally contribute construction-
related accidental releases of fuel, fluids, or hazardous material; sediment; and/or trash and debris to
conditions under the No Action alternative. The contribution from the Proposed Action would be a low
percentage of the overall spill risk from ongoing and future activities, as described in detail in Section
3.3.2.2. These releases, if any, would occur infrequently at discrete locations and vary widely in space and
time, and for this reason, BOEM expects localized and temporary, negligible Project impacts on cultural
resources.
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Based on above findings, the Proposed Action when combined with reasonably foreseeable onshore
projects could result in short-term, negligible to minor cumulative impacts to terrestrial resources from
construction and O&M land-based activities.

Climate change: See marine resources for analysis.
Viewshed Resources

Offshore impacts would predominately be associated with changes in in-water structures.

Light: The Proposed Action would incrementally add offshore lighting impacts from navigational and
aviation hazard lighting systems on the WTGs and OSS. The incremental addition would include up to 15
WTGs with red aviation hazard flashing lights and up to 15 WTGs and one OSS with marine navigation
lighting consisting of flashing yellow lights, compared to a future potential of up to 1,032 WTGs and OSS
in the RI/MA WEA (including SFWF), as evaluated in the cumulative HRVEA. Of the potential 1,032
WTGs and OSS, up to 546 WTGs from other reasonably foreseeable projects would be visible from
viewshed resources at risk of significant visual impacts from SFWF WTGs (SWCA 2021). As discussed
under the No Action alternative, at-risk viewshed resources tend to be limited to those historic properties at
shorelines within 20 miles from the SFWF due to screening by topography, vegetation, other
buildings/structures, and WTG distance from shore. Although the visual impacts on viewshed resources
from SFWF WTGs alone would be significant, as discussed above for the Proposed Action, incremental
lighting impacts from the up to 15 SFWF WTGs would be approximately 3% of the cumulative total that
would result from the build-out of WTGs for all reasonably foreseeable future offshore wind projects in the
RI/MA WEA. Cumulatively, the Proposed Action when combined with past, present, and reasonably
foreseeable activities could have intermittent, short-term to long-term, negligible to moderate impacts on
viewshed resources.

Presence of structures: The Proposed Action would add up to 15 additional WTGs and one OSS to the
condition of the No Action alternative within the viewshed resources APE. The Project would introduce
new elements to the viewshed that could compromise the historic integrity of known historic properties.
However, the Proposed Action would account for 3% (up to 15 WTGs) of the total future RI/MA WEA
WTG locations potentially visible from the nearest affected historic property in the APE. Proportionately,
97% of the total (up to 546 WTGs) in the APE for viewshed resources would be associated with other
future offshore wind development (EDR 2020e; SWCA 2021). Reasonably foreseeable future wind projects
and the existing BIWF are considered in this cumulative impacts analysis (EDR 2021; SWCA 2021).
Additionally, the Proposed Action would locate WTGs no closer than approximately 13.2 miles from the
nearest offshore historic property boundary (Vineyard Sound and Moshup’s Bridge TCP) and more than 19
miles from the nearest historic properties onshore, where setting and feeling are important to their NRHP
eligibility (SWCA 2021). Incremental visual impacts to sensitive receptors from the Project would be long
term and negligible to major, minimized with distance and obstructions. Cumulatively, the Proposed Action
when combined with past, present, and reasonably foreseeable activities would result in long-term,
negligible to moderate cumulative impacts on historic properties in the viewshed. Specifically, the
Vineyard Sound and Moshup’s Bridge TCP, Block Island Southeast Lighthouse National Historic
Landmark, Old Harbor Historic District, Spring Street Historic District, Capt. Mark L. Potter House, Spring
House Hotel, Spring House Hotel Cottage, Vaill Cottage, Gay Head Light, and Gay Head - Aquinnah
Shops would receive moderate cumulative visual impacts to their historic settings (SWCA 2021).

Conclusions

Under the Proposed Action, the construction and installation of offshore components, as well as their
O&M, would have negligible to major impacts on cultural resources. Major impacts would be limited to
unavoidable impacts that would result in substantial loss of qualifying characteristics of a historic property
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for NRHP inclusion. Major impacts from the Proposed Action would result from the physical disturbance
or damage of all or part of a historic property. Although these impacts could occur at the portions of
ancient submerged landform features that SFW is unable to avoid during SFEC installation, the final
magnitude of these impacts is expected to be minor to moderate. Measures agreed to by SFW, BOEM, and
the NHPA Section 106 consulting parties to avoid, minimize, and/or mitigate adverse effects on historic
properties would reduce the level of impact. The exception is where impacts would render a cultural
resource ineligible for the NRHP even with mitigation of impacts, in which case the impact on the ancient
submerged landform would remain major. Also, impacts to previously undiscovered historic properties
identified during implementation of the Proposed Action could be major. However, BOEM would require
a post-review discovery plan that would include stop-work and notification procedures to be followed if a
cultural resource is encountered during construction and installation, O&M, and conceptual
decommissioning. This plan would serve to reduce the level of impact to previously undiscovered historic
properties to moderate or even lower levels of impact (minor or negligible) where possible.

The construction and installation of offshore components, as well as their O&M, would have minor to
moderate impacts to viewshed resources, depending on whether impacts could affect the setting and/or
character of a site, as at the Vineyard Sound and Moshup’s Bridge TCP, Block Island Southeast
Lighthouse National Historic Landmark, Old Harbor Historic District, Spring Street Historic District,
Capt. Mark L. Potter House, Spring House Hotel, Spring House Hotel Cottage, Vaill Cottage, Gay Head
Light, and Gay Head - Aquinnah Shops.

Consequently, BOEM expects the overall impact on cultural resources from the Proposed Action alone to
be moderate because the overall impact would vary and can depend on whether resources are
unavoidable or discovered during Project activities or have unobscured views of Project structures.
Historic properties, if adversely affected, would be mitigated through the Section 106 process.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Proposed Action resulting from individual IPFs would range from negligible to
moderate where historic properties remain NRHP-eligible to major where impacts make a historic
property ineligible for the NRHP. Specifically for cultural resources, BOEM anticipates that the overall
impacts associated with the Proposed Action when combined with past, present, and reasonably
foreseeable activities would also result in negligible to major impacts. BOEM made this determination
because overall adverse effects to cultural resources could be mitigated through the Section 106 process;
however, this might not stop the loss of NRHP eligibility for all historic properties.

35224 VESSEL TRANSIT LANE ALTERNATIVE
Marine Resources

The Transit alternative would involve the same types or numbers of submerged historic and prehistoric
resources at the SFWF and SFEC offshore development areas. However, the Transit alternative could
decrease the risk of marine resource damage or destruction to unknown submerged cultural resources
because the number of constructed WTG foundations would be reduced and associated inter-array cable
trenching could also decrease, resulting in greater Project flexibility for avoiding ancient submerged
landforms at the SFWF. The construction and installation of offshore components, as well as their O&M,
might be able to avoid impacts to more marine sources under the Transit alternative; however, where
impacts are not avoidable, this alternative would have the same potential for negligible to major impacts
on these resources as the Proposed Action. Also, if previously undiscovered historic properties are
identified and cannot be avoided, impacts would be long term, localized, and minor to major under the
Transit alternative (the same as under the Proposed Action).
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Terrestrial Resources

The onshore activities proposed under the Transit alternative are the same as those of the Proposed
Action. Therefore, impacts to terrestrial resources would be negligible to moderate, the same as those of
the Proposed Action. Also, if previously undiscovered historic properties are identified and cannot be
avoided, impacts would be long term, localized, and minor to major.

Viewshed Resources

The Transit alternative could decrease impacts to viewshed resources because the number of constructed
turbines and their viewshed would be reduced. Although slightly reduced, the layout modification and
construction activities proposed under this alternative would still include the same historic properties
visually impacted under the Proposed Action and the same potential for impacts to these properties.
Therefore, the construction and installation of offshore components, as well as their O&M, would have
negligible to major impacts to viewshed resources under the Transit alternative, similar to those of the
Proposed Action.

Cumulative Impacts
Marine Resources

The layout modification and construction activities proposed under the Transit alternative, although
increasing flexibility for avoiding submerged cultural resources in the SFWF, would have the same limits
to avoiding ancient submerged landforms at the proposed SFEC location. The cumulative impacts
associated with the Transit alternative when combined with past, present, and reasonably foreseeable
activities would be short to long term, localized, and negligible to major. If previously undiscovered
historic properties are identified and cannot be avoided, impacts to these resources would also be long
term, localized, and minor to major.

Terrestrial Resources

The Transit alternative would not affect Project onshore activities. Therefore, impacts under the Transit
alternative when combined with past, present, and reasonably foreseeable activities would be negligible to
moderate (the same as the Proposed Action) unless previously undiscovered historic properties are
identified and cannot be avoided. If previously undiscovered historic properties are identified and cannot
be avoided, impacts to these resources would be long term, localized, and minor to major.

Viewshed Resources

The layout modification and construction activities proposed under the Transit alternative would
incrementally reduce the number of WTGs for the SFWF; however, the same historic properties would
continue to be adversely affected under this alternative as the Proposed Action. The cumulative visual
impacts on historic properties in the APE for viewshed resources and associated with the Transit
alternative when combined with past, present, and reasonably foreseeable activities would be long term
and negligible to moderate.

Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, which would have an associated reduction in seabed and viewshed disturbance, BOEM expects
that the impacts to cultural resources resulting from the Transit alternative would be similar to the
Proposed Action. The construction and installation of offshore components, as well as their O&M, would
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have negligible to major impacts to cultural resources under either of these action alternatives. This
includes if previously undiscovered historic properties are identified and cannot be avoided, where
impacts would be long term, localized, and minor to major.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts would be similar to the Proposed Action. The visual
impacts of the Transit alternative when combined with past, present, and reasonably foreseeable activities
would be negligible to moderate (the same as the Proposed Action). Similarly, if previously undiscovered
historic properties are identified and cannot be avoided, impacts would be long term, localized, and
minor to major.

3.5.2.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

Marine Resources

The Habitat alternative under either layout option would involve the same types or numbers of submerged
historic and prehistoric resources at the SFWF and SFEC offshore development areas as under the
Proposed Action. However, the Habitat alternative under either layout option could decrease the risk of
marine resource damage or destruction to unknown submerged cultural resources because the number of
constructed turbines would be reduced and associated inter-array cable trenching would also decrease,
resulting in greater Project flexibility for avoiding ancient submerged landforms at the SFWF. The
construction and installation of offshore components, as well as their O&M, could avoid impacts to more
marine resources under the Habitat alternative. Where impacts are not avoidable, the construction and
installation of offshore components, as well as their O&M, would have the same potential for negligible
to major impacts on these resources as the Proposed Action. Also, if previously undiscovered historic
properties are identified and cannot be avoided, impacts would be long term, localized, and minor to
major under the Habitat alternative for either layout option, the same as under the Proposed Action.

Terrestrial Resources

The onshore activities proposed under the Habitat alternative for either layout option would be the same
as those under the Proposed Action. Therefore, impacts to terrestrial resources would be negligible to
moderate (the same as the Proposed Action). Also, if previously undiscovered historic properties are
identified and cannot be avoided, impacts would be long term, localized, and minor to major.

Viewshed Resources

The Habitat alternative under either layout option could decrease impacts to viewshed resources because
the number of constructed turbines and their viewshed would be reduced. Although slightly reduced, the
layout modification and construction activities proposed under this alternative would still include the
same historic properties visually impacted under the Proposed Action and the same potential for impacts
to these properties. Therefore, the construction and installation of offshore components, as well as their
0O&M, would have negligible to major impacts to viewshed resources under the Transit alternative,
similar to those of the Proposed Action.

Cumulative Impacts
Marine Resources
The layout modification and construction activities proposed under the Habitat alternative for either

layout option, although increasing flexibility for avoiding submerged cultural resources in the SFWF,
would have the same limits to avoiding ancient submerged landforms at the proposed SFEC location. The
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cumulative impacts associated with the Habitat alternative under either layout option when combined
with past, present, and reasonably foreseeable activities would be short to long term, localized, and
negligible to major. This includes if previously undiscovered historic properties are identified and cannot
be avoided, where impacts would be long term, localized, and minor to major.

Terrestrial Resources

The Habitat alternative under either layout option would not affect Project onshore activities. Therefore,
impacts under the Habitat alternative when combined with past, present, and reasonably foreseeable
activities would be negligible to moderate (the same as the Proposed Action), unless previously
undiscovered historic properties are identified and cannot be avoided; then, impacts would be long term,
localized, and minor to major.

Viewshed Resources

The layout modification and construction activities proposed under the Habitat alternative for either
layout option would incrementally reduce the number of WTGs for the SFWF; however, the same historic
properties would continue to be adversely affected under this alternative as the Proposed Action. The
cumulative visual impacts on historic properties in the APE for viewshed resources and associated with
the Habitat alternative under either layout option when combined with past, present, and reasonably
foreseeable activities would be long term and negligible to moderate.

Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs and their
associated inter-array cables, which would have an associated reduction in seabed and viewshed
disturbance, BOEM expects that the impacts to cultural resources resulting from the Habitat alternative
would be similar to the Proposed Action. The construction and installation of offshore components, as
well as their O&M, would have negligible to major impacts to cultural resources under either of these
action alternatives. If previously undiscovered historic properties are identified and cannot be avoided,
impacts to these resources would also be long term, localized, and minor to major.

In the context of other reasonably foreseeable environmental trends and planned actions, BOEM also
expects that the Habitat alternative’s incremental impacts would be similar to the Proposed Action. The
visual impacts of the Habitat alternative under either layout option when combined with past, present, and
reasonably foreseeable activities would be negligible to moderate (the same as the Proposed Action).
Similarly, if previously undiscovered historic properties are identified and cannot be avoided, impacts
would be long term, localized, and minor to major.

3.5.2.3 Action Alternative Comparison

As discussed above, the impacts associated with the Proposed Action alone do not change substantially
under the other action alternatives. Although the number of WTGs and their associated inter-array cables
vary slightly, BOEM expects that impacts to cultural resources would continue to range from negligible to
moderate for all action alternatives, and the same historic properties identified would be adversely
affected under any of the action alternatives. If previously undiscovered historic properties are identified
and cannot be avoided, where impacts would be long term, localized, and minor to major.

In the context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
expects that the incremental impact from any action alternative would be similar, with the level of
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individual impacts ranging from negligible to moderate. Therefore, the overall impact of any action
alternative when combined with past, present, and reasonably foreseeable activities would be negligible
to moderate unless previously undiscovered historic are identified and cannot be avoided; then, impacts
would be long term, localized, and minor to major. However, BOEM would require a post-review
discovery plan that would serve to reduce the level of impact to previously undiscovered historic
properties to moderate or even lower levels of impact (minor to negligible) where possible.

Consequently, BOEM expects the overall impact on cultural resources from any action alternative to be
moderate. The overall impact would vary and can depend on whether resources are unavoidable or
discovered during Project activities or have unobscured views of Project structures; however, historic
properties, if adversely affected, would be mitigated and thereby moderated through the Section 106 process.
The exception is where impacts would render a cultural resource ineligible for the NRHP even with
mitigation of impacts, in which case the impact on the ancient submerged landform would remain major.

3.5.24 Mitigation

BOEM could reduce potential impacts to cultural resources from construction and installation, O&M, and
conceptual decommissioning activities by requiring the following conditions of COP approval:

e Avoid potential physical impacts to marine resources and identified historic properties through
implementation of a required avoidance area around each, where practicable.

o Ifaresource is discovered after COP approval or is a marine resource that cannot be avoided by
SFW, specify additional investigation or other measures to aid the resolution of adverse effects to
the resource.

o If impacts on historic properties cannot be avoided, develop additional mitigation measures
through execution of an MOA by BOEM and required signatories to resolve adverse effects under
Section 106 of the NHPA.

e Require a post-review discovery plan that SFW would implement during Project construction and
O&M to ensure that impacts to unanticipated cultural resources are considered.

If BOEM requires the avoidance and mitigation measures outlined above for cultural resources, then
significant impacts to cultural resources would be further reduced; although, the range of potential
impacts would still be identified as negligible to moderate or potentially major in the case of unavoidable
impacts to marine resource and previously undiscovered historic properties.

Additionally, if BOEM requires the installation of ADLS technology on WTGs, then long-term,
negligible to major visual impacts to historic properties would be further reduced by reducing the amount
of time WTGs would be visible at night. The short-duration synchronized flashing of the ADLS would
have effectively less visual impact at night than the standard continuous, medium-intensity red strobe
light aircraft warning systems.

3.5.3 Demographics, Employment, and Economics

3.5.3.1 Affected Environment

In the COP, SFW does not indicate that any single state or county would be the primary recipient of the
Project’s economic impacts, adverse or beneficial. SFW indicates that as various regional ports could be
used for fabrication, assembly, storage, or deployment of materials and crew during development,
construction, and conceptual decommissioning of the Project. Table 3.5.3-1. documents the ports,
communities, counties, and states that could be directly or indirectly affected by the Project. The list
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includes ports and communities that the COP indicates could be used for 1) fabrication, assembly, and
deployment; 2) crew transfers, logistics, and storage; or 3) landing sites and the interconnection facility.
The COP also indicates that the Port of Sheet Harbour in Nova Scotia, Canada, could be used for
fabrication, assembly, and/or deployment. The table also lists the ports that are cited in Section 3.5.1
(Commercial Fisheries and For-Hire Recreational Fishing) as deriving a substantial amount of
commercial fishing revenue from the Lease Area or along the offshore SFEC (see Table 3.5.1-12 and
Table 3.5.1-16). Note that Sheet Harbor in Nova Scotia may be used as a backup port if needed for the
marshalling of WTGs and possibly foundation components. However, the use of Sheet Harbor would be
minimal as it relates to the overall Project construction (@rsted 2021). Therefore, Sheet Harbor is not
included in the analysis area.

Table 3.5.3-1. Ports, Communities, Counties, and States in the Analysis Area

Port/Facility Name/ City/Town County, State Fabrication, Crew Transfer, SFEC Commercial For-Hire
Place Name Assembly, Logistics, Site Fishing Recreational
Deployment Storage Fishing

Port of New London New London New London, CT X X X

Stonington Stonington New London, CT X

Fairhaven Fairhaven Bristol, MA X

New Bedford Marine New Bedford  Bristol, MA X X X

Commerce Terminal

Westport Westport Bristol, MA X X

Sparrow’s Point Edgemere Baltimore, MD X

Paulsboro Marine Paulsboro Gloucester, NJ X

Terminal

East Hampton East Hampton Suffolk, NY

Port of Montauk Montauk Suffolk, NY

Shinnecock Fishing Hampton Suffolk, NY

Dock Bays

Greenport Harbor Greenport Suffolk, NY X X

Port of Providence Providence Providence, RI X

Port of Galilee/Point Narragansett ~ Washington, RI X X X

Judith

Old and New Harbor New Washington, RI X X X
Shoreham

Port of Davisville North Washington, RI X X X

and Quonset Point Kingstown

Newport Newport Newport, RI

Tiverton Tiverton Newport, RI

Little Compton Little Compton Newport, RI

Port of Norfolk Norfolk City, VA X

Norfolk/Norfolk

International

Terminal

Note: CT = Connecticut, MA = Massachusetts, MD = Maryland, NJ = New Jersey, NY = New York, Rl = Rhode Island, VA = Virginia.
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3.53.11 DEMOGRAPHIC CHARACTERISTICS WITHIN THE ANALYSIS AREA

This section describes demographic characteristics and trends in the analysis area. Table 3.5.3-2 describes
each potentially affected county and city/town in terms of its area in square miles, population change
between 2010 and 2020, population density, and median household income. While a change in population
is not itself considered an impact, population change has the potential to drive beneficial or adverse
impacts to other socioeconomic variables, such as availability of housing and demand for public
infrastructure and services.

Among the potentially affected counties, Suffolk County, New York, had the largest population with
nearly 1.5 million residents as well as the highest population density. Population declined for four of the
eight counties shown—New London County, Rhode Island, experienced the biggest loss at -3.3%, while
Bristol County, Massachusetts, had the largest gain at 3.4%. Populations of listed communities in New
York’s Suffolk County all increased, while populations in all of the listed communities in Rhode Island
declined, with the exception of Providence.

Table 3.5.3-2. Population and Median Income by City/Town and County

State/County/City or Town Land Area Population Population 2010- Population Median
(square (2010)** (2020)* 2020 Density Household
miles)* (percent (population/ Income

change) square mile) (2019)"

Connecticut New London County 665 274,055 264,999 -3.3% 398 $73,490

New London 6 27,620 26,870 -2.7% 4,478 $46,298
Stonington 39 18,545 18,566 0.1% 476 $81,667
Massachusetts  Bristol County 553 548,285 566,765 3.4% 1,025 $69,095
New Bedford 20 95,072 95,517 0.5% 4,776 $46,321
Westport 50 15,532 16,097 3.6% 322 $79,895
Maryland Baltimore County 598 805,029 826,017 2.6% 1,381 $76,866
Edgemere 11 8,669 8,633% -0.4% 785 $80,3078
New Jersey Gloucester County 322 288,288 293,245 1.7% 911 $87,283
Paulsboro Borough 2 6,097 5,866 -3.8% 2,933 $45,450
New York Suffolk County 912 1,493,350 1,474,273 -1.3% 1,617 $101,031
East Hampton 74 21,457 22,097 3.0% 299 $96,687
Montauk 17 3,326 3,655% 9.9% 215 $97,2788

(village in East Hampton)

Hampton Bays 13 13,603 14,2808 5.0% 1,098 $81,2508
(hamlet in Southampton)

Greenport 1 2,197 2,261 2.9% 2,261 $50,298°%
(village in Southhold)
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State/County/City or Town Land Area Population Population 2010- Population Median
(square (2010)** (2020)* 2020 Density Household
miles)* (percent (population/ Income

change) square mile)  (2019)"

Rhode Island Providence County 410 626,667 636,547 1.6% 1,553 $58,974

Providence 18 178,042 179,270 0.7% 9,959 $45,610

Washington County 329 126,979 125,746 -1.0% 382 $85,531

Narragansett 14 15,868 15,309 -3.5% 1,094 $86,920

New Shoreham 9 1,051 1,029% -2.1% 114 $59,423%

North Kingstown 43 26,486 26,278 -0.8% 611 $91,796

Newport County 102 82,888 81,836 -1.3% 802 $79,454

Newport 8 24,672 24,412 -1.1% 3,052 $67,102

Tiverton 29 15,780 15,569 -1.3% 537 $75,295

Little Compton 21 3,492 3,46258 -0.9% 165 $89,353%

Virginia Norfolk City 54 242,803 242,803 0.0% 4,496 $51,590

Source: U.S. Census Bureau (2010a,* 2010b,** 20211), U.S. Bureau of Economic Analysis (2020tt), Data USA (20218), Cubit (202155)
Note: Population estimates for communities shown with the § or 8§ symbol are estimates for 2019. These symbols also indicate the data source.

Figure 3.5.3-1 is a two-panel figure that shows past and forecast trends in population of the counties in the
analysis area. The top panel contains population counts and the lower panel shows the forecast percentage
change from the 2020 population estimate. While the available population forecasts do not use the same base
year or the same set of assumptions with respect to future changes, they generally represent the best publicly
available information. For three of the nine counties (Washington County, Rhode Island; Gloucester County,
New Jersey; and Baltimore County, Maryland), forecasts show population increasing throughout the forecast
period. Population forecasts for three counties increase initially but then flatten while still remaining greater
than 2020 (Providence County, Rhode Island; Bristol County, Massachusetts; and Norfolk County,
Virginia). Lastly, three counties are forecast to see population decline in the long run (New London County,
Connecticut; Suffolk County, New York; and Newport County, Rhode Island).
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Figure 3.5.3-1. Population trends and forecasts of counties in the analysis area, 2000-2050.

3.5.3.1.2 ECONOMIC CHARACTERISTICS WITHIN THE ANALYSIS AREA

This section summarizes primary economic characteristics in the analysis area, including the gross
domestic product (GDP) of each potentially affected county and state and state and county employment
statistics. The GDP values presented in this analysis represent the market value of goods and services
produced by the labor and property located within a geographical area, but they do not include the value of
intermediate or used goods in the area. A focus of this analysis is the GDP for the “ocean economy,”
which includes economic activity dependent upon the ocean, such as commercial fishing and seafood
processing, marine construction, commercial shipping and cargo handling facilities, ship and boat
building, marine minerals, harbor and port authorities, passenger transportation, boat dealers, and ocean-
related tourism and recreation (National Ocean Economics Program 2020).
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Most analysis area counties display diverse economic activity, and many have well-developed ocean-
based economic sectors. In particular, the ocean-related recreation and tourism sector plays a major role
in many county economies affected by the Project (see Section 3.5.8 [Recreation and Tourism]). In
addition, commercial fishing fleets are important to coastal communities by generating employment and
income for vessel owners and crews as well as by creating demand for shoreside products and services to
maintain vessels and process seafood products (see Section 3.5.1 [Commercial Fisheries and For-Hire
Recreational Fishing]). The marine transportation sector is expanding in some coastal counties, with the
major regional ports seeing increased vessel visits and undertaking upgrades to accommodate the
increased utilization.

Table 3.5.3-3 summarizes trends in the annualized total GDP and ocean economy GDP of potentially
affected states and counties. Among states, New York had both the largest total GDP and ocean economy
GDP, and experienced the largest increase in total GDP over the 20052019 period and highest increase
in ocean economy GDP over the 2005-2018 period. Among counties, the ocean economy GDP of both
Washington County, Rhode Island, and Baltimore County, Maryland, more than doubled in size over the
2005-2018 period. The ocean economy GDP of Norfolk City (an independent city and the equivalent to a
county in Virginia) was the only county in analysis area to experience a decline in it ocean economy.

Table 3.5.3-3. Annualized Total and Ocean Economy Gross Domestic Product of Potentially
Affected States and Counties

State/County Total GDP (millions 2005- Percentage Ocean Economy 2005- Percentage

of 2019 dollars) 2019 of Analysis GDP (millions of 2018 of Analysis

Percent  Area Total 2019 dollars) Percent Area Ocean

Change GDPin 2019 Change Economy

2005 2019 2005 2018 GDP in 2018
Connecticut $266,338 $287,822 8.1% 6.6% $3,774 $4,763 26.2% 5.9%
New London County $19,980 $19,957 -0.1% - $1,770 $2,449 38.3% -
Maryland $339,610 $426,747 25.7% 9.8% $5,598 $9,015 61.0% 11.2%
Baltimore County $49,170 $59,077 20.1% - $314 $691 119.8% -
Massachusetts $441,748 $596,593 35.1% 13.8% $5,461 $8,004 46.6% 9.9%
Bristol County $22,413 $29,132 30.0% - $545 $671 23.2% -
New Jersey $562,253 $634,784 12.9% 14.6% $8,838 $11,348 28.4% 14.1%
Gloucester County $12,356 $15,134 22.5% - $208 $280 34.1% -
New York $1,291,963 $1,772,261 37.2% 40.9% $20,147 $34,117 69.3% 42.4%
Suffolk County $75,510 $97,132 28.6% - $1,494 $2,654 77.6% -
Rhode Island $57,609 $61,884 7.4% 1.4% $2,348 $3,298 40.5% 4.1%
Providence County $34,732 $37,080 6.8% - $683 $809 18.6% -
Washington County $6,068 $7,222 19.0% - $545 $1,208 121.5% —
Newport County $5,837 $6,069 4.0% - $684 $794 16.1% -
Virginia $460,585 $556,905 20.9% 12.8% $8,615 $9,954 15.5% 12.4%
Norfolk City $24,608 $24,009 -2.4% - $1,414 $1,318 -6.8% -
Analysis area $3,420,105 $4,336,996 26.8% 100.0% $54,781 $80,500 46.9% 100.0%

Sources: U.S. Bureau of Economic Analysis 2021); National Ocean Economics Program (2020).

Note: A detailed list of economic sectors and industries that the National Ocean Economics Program defines as the ocean economy is available at
https://www.oceaneconomics.org/Market/sectors.asp.
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Table 3.5.3-4 summarizes the employment characteristics of the analysis area, including the size of the
labor force, the number of persons employed, and the unemployment rate in 2019. The size of the labor
force in each county mirrors the county’s population size, with the largest labor force present in urban
areas. Among the potentially affected counties, Suffolk County, New York, had the largest labor force in
2019, with 0.78 million workers. Newport County, Rhode Island, had the smallest labor force, with
44,280 workers. The unemployment rate was low throughout the analysis area in 2019, ranging from
2.7% in Virginia to 3.9 in New York. The unemployment rate calculated as the number of unemployed
persons in in the labor force over the entire analysis area was 3.4%. However, unemployment rates
throughout the United States have risen substantially in recent months due to the restrictions on economic
activity that have been imposed as a result of the COVID-19 pandemic.

Table 3.5.3-4. Employment Characteristics of Potentially Affected States and Counties, 2019

State/County Estimated Size Estimated number of Percentage of Labor
of Labor Force Person Employed Force That is Unemployed
Connecticut 1,912,889 1,853,997 3.8%
New London County 137,386 132,457 3.1%
Massachusetts 3,816,470 3,727,633 2.8%
Bristol County 304,217 298,047 3.2%
Maryland 3,260,104 3,160,365 3.4%
Baltimore County 457,555 452,655 3.0%
New Jersey 4,489,884 4,367,342 3.7%
Gloucester County 149,747 145,732 3.8%
New York 9,512,296 9,156,258 3.9%
Suffolk County 778,193 747,013 3.8%
Rhode Island 555,418 537,582 3.5%
Providence County 325,490 317,818 3.4%
Washington County 69,050 67,473 2.8%
Newport County 44,280 43,981 2.8%
Virginia 4,410,200 4,324,694 2.7%
Norfolk City 112,364 109,594 3.1%
Analysis area 27,957,261 27,127,871 3.4%

Source: U.S. Bureau of Labor Statistics (2020).

3.5.3.2 Environmental Consequences

3.5.3.21 ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.3-5 lists the issues identified for this resource and the indicators and significance criteria used to

assess impacts to demographics, employment, and economics for the final EIS. Appendix F provides
additional details of the analysis, data sources, and assumptions.
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Table 3.5.3-5. Issues, Indicators, and Significance Criteria Used to Assess Impacts to
Demographics, Employment, and Economics

Issue

Impact Indicator

Significance Criteria

Development and

construction expenditures

and employment

Changes in GDP

Changes in full-time
equivalent (FTE) jobs
and income

Changes in the demand
for housing

Changes in the local
supply chain for offshore
wind farm components

Operational expenditures

Changes in FTE jobs

and employment and income
Conceptual Changes in FTE jobs
decommissioning and income

expenditures and

Negligible: No measurable impacts would occur.

Minor: Adverse impacts to the affected activity or geographic place
could be avoided with EPMs and impacts would not disrupt the normal
or routine functions of the affected activity or geographic place. Once
the impacting agent is eliminated, the affected activity or geographic
place would return to a condition with no measurable effects.

Moderate: Impacts to the affected activity or geographic place are
unavoidable, but EPMs would reduce impacts substantially during the
life of the Project. The affected activity or geographic place would have
to adjust somewhat to account for disruptions due to impacts of the
Project, or, once the impacting agent is eliminated, the affected activity
or geographic place would return to a condition with no measurable
effects if proper remedial action is taken.

Major: The affected activity or geographic place would experience
unavoidable disruptions to a degree beyond what is normally

employment acceptable, and, once the impacting agent is eliminated, the affected
activity or geographic place could retain measurable effects indefinitely,
even if remedial action is taken.
3.5.3.2.2 NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing demographics, employment, and
economic trends from past and present activities. Attachment 3 in Appendix E provides additional
information regarding past and present activities and associated demographics, employment, and
economic impacts. Future non-Project actions include residential, commercial, and industrial
development and onshore utility projects that include solar power, transmission, gas pipeline,
communications tower, and land-based wind energy projects. Offshore projects other than offshore wind
would support the existing marine industries and workforce. Ocean-based industries, including tourism
and recreation, commercial fishing, and marine transportation, would continue to be important to the
economies of many of the counties within the geographic analysis area. Attachment 3 in Appendix E also
discloses future non-offshore wind activities and associated demographics, employment, and economic
impacts. Impacts associated with future offshore wind activities are described below.

Future Activities (without the Proposed Action)

Employment: The assessment of impacts of future offshore wind activities on demographics,
employment, and economics in the analysis area under the No Action alternative primarily focuses on the
potential employment opportunities generated by these activities. As shown in in Appendix E,
approximately 17 separate offshore wind development projects phases are in planning phases through
2030. Together, these wind farms could add approximately 21,000 MW of renewable energy by 2030 into
the energy grid from Massachusetts to North Carolina, using the same geographic ranges of ports
specified in the COP for the SFWF Project.

Table 3.5.3-6 shows projected employment from existing and future offshore wind developments within
the analysis area for the years 2020-2030 under the No Action alternative. The estimates have been
developed using the JEDI Offshore Wind Model?® using the construction phases described in Tables E-4
in Appendix E.** Most of the direct construction-related jobs would be attributed to either the community

23 The Jobs and Economic Development Impacts Offshore Wind Model—an interactive spreadsheet model developed and
maintained by the National Renewable Energy Laboratory (2017)—was used to generate estimates of local employment and
income as well as capital and operating expenditures. The model is described more completely in Appendix F.

24 The timeline shown in the table does not extend into the future far enough to include conceptual decommissioning jobs.
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hosting the regional headquarters of the project developer or the fabrication and storage ports that would
be used. In general, the specific locations of the regional fabrication and storage ports for specific projects
have not been announced, although it is clear that New Bedford has been selected for the Vineyard Wind
project.

Table 3.5.3-6. Projected Construction and Operations Jobs in the Geographic Analysis Area under
the No Action Alternative, 2020-2030

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Wind Farm Construction Jobs (includes pre-construction jobs)*

Direct jobs 0 248 4,074 10,227 9,004 5,976 4,613 3,489 0 0 0
Indirect jobs 0 348 6,302 17,097 15,305 10,372 7,645 5,962 0 0 0
Induced jobs 0 251 4,486 11,069 9,836 6,990 5,430 4,211 0 0 0
Total jobs 0 847 14,862 38,394 34,145 23,338 17,688 13,662 0 0 0
Wind Farm Operations and Maintenance Jobs

Direct jobs 2 2 2 3 3 117 269 324 362 484 484
Indirect jobs 11 11 11 15 15 714 1,577 1,877 2,100 2,803 2,803
Induced jobs 4 4 4 6 6 282 602 721 810 1,087 1,087
Total jobs 17 17 23 23 1,113 2,448 2,922 3,272 4,374 4,374 4,374

Source: Estimates were developed using the JEDI-OWM (National Renewable Energy Laboratory 2017).
Note: The O&M jobs shown for 2020 are estimates for the BIWF.

* Construction jobs are defined as full-time equivalents (FTEs), or 2,080-hour units of labor (one construction period job equates to one full-time job for
1 year).

BVG Associates, Ltd. (2017) analyzed the specific occupations required for offshore wind energy
development in the United States. The main finding was a significant requirement for technician-level
workers in production roles, particularly high-value manufacturing positions; installation and commissioning
positions, vessel and offshore equipment operation, and commissioning and testing turbines, cables, and
substations; and O&M roles, particularly turbine technicians. The report notes that a particular value of
offshore wind jobs is that many are created in industrialized coastal areas, which have suffered from
economic decline in recent years. Offshore wind can play an important part in reversing that situation.

In communities with ports that would be used for staging and fabrication of offshore wind facilities, offshore
wind development could temporarily compete with the local commercial fishing industry for marine
workers. This competition could exacerbate current fishing industry labor shortages. Recent studies (e.g.,
Johnson and Mazur 2018) show that some commercial fisheries in the New England and Mid-Atlantic
regions face workforce challenges, with a lack of young people entering the industry. In addition, the
increased economic activity during the construction phase of offshore wind facilities may temporarily
increase competition for some onshore facilities and services, thereby resulting in higher prices for these
facilities and services. With an increase in prices, some businesses in the commercial fishing industry and
other marine sectors may seek facilities and services in ports not supporting offshore wind development.

Port utilization and traffic: Offshore wind development could also generate economic activity at ports
used to support the construction and operation of offshore wind projects through port upgrades and
development as well as marine transportation. These types of upgrades are described in Appendix E.
Where existing ports are improved and channels are dredged for use in support of offshore wind,
additional shore-based and marine workers would be hired, resulting in a trained workforce for the
offshore wind industry and contributing to beneficial local and regional economic activity. Moreover,
these port improvements would be beneficial to other port activity. Overall, the port investment and usage
generated by offshore wind under the No Action alternative would have long-term beneficial impacts on
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employment and economic activity by providing employment opportunities and supporting marine
service industries such as marine construction, ship construction and servicing, and related
manufacturing. See Whitney et al. (2016) for a summary of the current status of U.S. ports as well as
some of the planned and implemented port expansions to further support offshore wind.

However, congestion and delays could increase fuel costs (i.e., for vessels forced to wait for port traffic to
pass) and could decrease productivity for commercial shipping, fishing, and recreational vessel
businesses, the income of which depends on the ability to spend time out of port. Collisions could lead to
vessel damage and spills, which could have direct costs (i.e., vessel repairs and spill cleanup) as well as
indirect costs from damage caused by spills. This would represent a temporary and minor adverse impact.

Land disturbance, presence of structures, new cable emplacement/maintenance, light, noise: Actions
associated with onshore and offshore construction and O&M would result in temporary to long-term
increases in noise, traffic, lighting, and human activity. These actions would qualify as negligible to minor
because it is expected that these impacts would not disrupt normal or routine demographic characteristics,
employment, or economic activity in the analysis area—or that, in the case of temporary economic activity
specifically associated with construction, any such changes would generally revert to pre-construction
conditions following construction completion. Detailed analysis of structure and cable impacts to
commercial and for-hire recreation fishing and navigation are provided in Sections 3.5.1.2.2 (No Action
Alternative) and 3.5.6.2.2 (No Action Alternative), respectively. Analysis of noise impacts to fish
populations, which could indirectly affect fishing-related economic activity, is described in Section
3.4.2.2.2 (No Action Alternative). Lighting, noise, and structure impacts to recreation and tourism are
described in Section 3.5.8.2.2 (No Action Alternative).

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 associated
with the Project would not occur. However, ongoing and future activities would have continuing
temporary to long-term impacts on demographics, employment, and economic activity, primarily through
new job formation associated with offshore wind development.

BOEM anticipates that the range of impacts for reasonably foreseeable offshore wind activities would be
negligible to minor, and minor beneficial. Based on the IPFs described in Appendix E Attachment 3,
BOEM anticipates that the range of impacts for ongoing activities and reasonably foreseeable activities
other than offshore wind would be minor to minor beneficial. These impacts would be driven primarily
by the continued operation of existing marine industries, especially commercial fishing,
recreation/tourism, and shipping; increased pressure for environmental protection of coastal resources; the
need for port maintenance and upgrades; and the risks of storm damage and sea level rise.

Considering all the IPFs together, BOEM anticipates that the impacts associated with future offshore wind
activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in minor
beneficial impacts, as effects would represent a small improvement to the geographic analysis area’s
diverse economy.
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3.5.3.2.3 PROPOSED ACTION ALTERNATIVE

Construction and Installation

The impact of the Project capital expenditures (CapEx) on GDP would be minor and beneficial for the
analysis area.?® As indicated in Table F-10 in Appendix F, local CapEx for development and construction
of the SFWF are expected to inject between $182.4 and $246.8 million into the regional economy,
including taxes, over a 3-year period beginning in 2021, or $60.8 to $82.3 million on an annual basis. The
range of estimates depends primarily on installed capacity of the wind farm, which could be as low as 90
MW or as high as 180 MW. When compared to the analysis area, this level of spending represents less
than 0.006% of the area’s total GDP. Even if 100% of the larger of the two local CapEx amounts was
spent in a single year entirely within Rhode Island (the smallest of the analysis area’s state economies), it
would account for less than 0.4% of that state’s annual GDP. If that growth in GDP had been injected into
Rhode Island’s economy in 2018, the annual GDP growth rate would have increased from 0.77% to
1.18%. Therefore, the impact of the Project on the GDP of states within the analysis area would be
beneficial but minor and temporary.

The impact of the Project CapEx on local full-time equivalent (FTE) jobs and income would be beneficial.
Table F-12 in Appendix F indicates that depending on the total Project capacity, local full-time equivalent
(FTE) jobs in the analysis area from direct spending by SFW over the 3-year development and construction
period would range from 331 to 432, and indirect FTE jobs in the supply chain would range from 538 to
704. In addition, between 357 and 475 induced FTE jobs are expected. In total, an estimated 1,226 to 1,611
FTE jobs would be created during Project construction. These estimates of the number of jobs created are
presented in job-years, which does not account for the timing or the duration of the work. In other words,
these job-years would likely be spread over multiple years, which means that fewer people would likely be
working at a given time than the numbers presented. As described in Table G-1 in Appendix G, where
possible, local workers would be hired to meet labor needs for Project construction.

Economic benefits are also expected to accrue to ports that undertake improvements to support Project
development. Additional shore-based and marine workers would be hired, resulting in a trained workforce
for the offshore wind industry and contributing to beneficial local and regional economic activity.
Moreover, port improvements would support and enhance other port activities. These beneficial impacts to
local employment and economic activity would range from minor to moderate.

The adverse or beneficial economic impacts of Project construction activities on other sectors in the ocean
economy aside from marine construction and transportation would be temporary and negligible to
moderate. With respect to the ocean-related recreation and tourism sector, all construction activities
would be conducted such that public recreation would not be precluded from use (see Section 3.5.8
[Recreation and Tourism]). SFW would establish a construction schedule to minimize economic impacts
to local communities during the summer tourist season. Construction and installation of the Project would
have temporary minor to moderate adverse economic impacts on commercial fisheries and for-hire
recreational fishing because of increased congestion in ports, reduced fishing access, damage to or loss of
fishing gear, and decreased catch of target species (see Section 3.5.1 [Commercial Fisheries and For-Hire
Recreational Fishing]). As described in Section 3.5.1.2.3, the largest impacts in terms of exposed revenue
as a percentage of total commercial fishing revenue in the Mid-Atlantic regions would be in the ports of
New Shoreham (3.6%), Little Compton (3.4%), and Tiverton (2.2%). The communities in which these

% The Jobs and Economic Development Impacts Offshore Wind Model (JEDI-OWM) —an interactive spreadsheet model
developed and maintained by the National Renewable Energy Laboratory (2017)—was used to generate estimates of capital and
operating expenditures, together with estimates of local employment and income noting that the JEDI-OWM defines local as
occurring within the state in which the development and construction project is based. The JEDI-OWM is described in greater
detail in Appendix F.
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ports are located have a low to medium dependence on commercial fishing. The annual exposed revenue
across all affected ports represents approximately 0.17% of the total commercial fishing revenue of these
ports. Section 3.5.1.2.3 notes that revenue exposure estimates should not be interpreted as measures of
actual economic impact. The actual economic impact would depend on many factors, including the
potential for fishing vessel operators to find suitable alternative fishing locations and continue to earn
revenue. Considering the estimated low revenue of risk across ports, together with the small number of
vessels that depend heavily on the Lease Area, the impacts to other fishing industry sectors, including
seafood processors and distributors and shoreside support services, are expected to be temporary and
moderate.

In communities with ports that would be used for staging and fabrication of the Project, Project-related
construction activities could temporarily compete with the local commercial fishing industry for marine
workers. As described in Section 3.5.3.2.1, some commercial fisheries in the New England and Mid-
Atlantic regions face workforce challenges, with a lack of young people entering the industry. The
competition for marine workers during Project construction may also result in higher prices for certain
local shoreside support services. With an increase in service prices, some businesses in the commercial
fishing industry and other marine sectors may seek services in ports not supporting Project construction.

Project construction would have a negligible impact on population-related variables such as availability of
housing and demand for public infrastructure and services. Workers involved in offshore installation of
WTGs, the OSS, the inter-array cable, and the offshore SFEC would all be housed on-board vessels and
would be expected to work for several weeks at sea before returning to shore. These conditions imply that
offshore crews would have little incentive to relocate to a port city. In ports selected for fabrication and
assembly, non-local workers could need temporary housing depending on the ports selected. Local hiring
practices by SFW contractors for these jobs could mitigate temporary, local increases in demand for
housing and public infrastructure and services.

The Project would have a temporary and minor beneficial impact on the local supply chain for offshore
wind farm components. Because of the specialized nature of many offshore wind components, a single
project is unexpected to spur major investment in manufacturing facilities.

Operations and Maintenance

O&M occupations would consist of wind technicians, plant managers, water transportation workers, and
engineers. As described in Table G-1 in Appendix G, where possible, local workers would be hired to
meet labor needs for Project O&M. _Section 3.2.1.5 of the COP states the O&M activities would be based
in either Quonset Point in North Kingstown, Rhode Island, or in Montauk/East Hampton, New York. As
summarized in Table F-12 in Appendix F, results from the Jobs and Economic Development Impacts
Offshore Wind Model indicate that local operating expenditures (OpEx) and employment resulting from
the Project would create an estimated 47 to 96 FTE jobs annually along with $4 million to $8 million in
local annual income. If it is assumed that as many as 50 of the OpEx-related jobs are located in Suffolk
County, New York, they would represent less than 0.01% of total employment in the county. Similarly, if
50 of the OpEx-related jobs were located in Quonset Point, they would represent less than 0.08% of the
total employment in Washington County, Rhode Island. Thus, the impacts of OpEx employment and
income would be beneficial and long term but minor.

In addition to local employment and income, BOEM estimates that the SFWF would provide the U.S.
Treasury an annual operating fee of approximately $432,000 (Stillings 2019). The actual value of the fee
would depend on various factors, such as annual average wholesale electric power price and the wind
farm’s capacity factor.
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The adverse or beneficial economic impacts of Project O&M activities on sectors in the ocean economy
are expected to be long term but negligible to moderate. Economic benefits to ports would be minor, as
port use would be limited to vessel traffic associated with routine Project O&M. Operation of onshore
Project components would have negligible adverse economic impacts to the ocean-related recreation and
tourism sector because onshore maintenance requirements are infrequent (see Section 3.5.8 [Recreation
and Tourism]). It is anticipated that ocean beaches could experience a temporary increase in curiosity
visits as well as a decrease in visits from users who do not appreciate seeing the WTGs while recreating.
All adverse economic impacts to commercial fisheries and for-hire recreational fishing during Project
O&M would be minor to moderate (see Section 3.5.1 [Commercial Fisheries and For-Hire Recreational
Fishing]). As described in Section 3.5.1.2.3, the largest impacts in terms of exposed revenue as a
percentage of total commercial fishing revenue in the Mid-Atlantic regions would be in the ports of Little
Compton (1.3%) and Westport (0.8%). The communities in which these ports are located have a low to
medium dependence on commercial fishing. The annual exposed revenue across all affected ports
represents about 0.02% of the total commercial fishing revenue of these ports. Section 3.5.1.2.3 notes that
revenue exposure estimates should not be interpreted as measures of actual economic impact. The actual
economic impact would depend on many factors, including the potential for continued fishing to occur in
the SFWF and for fishing vessel operators to find suitable alternative fishing locations. The “reef effect”
of WTG foundations and associated scour protection would have minor to moderate beneficial economic
impacts to for-hire recreational fishing, depending on the extent to which the foundations attract targeted
species.

Conceptual Decommissioning

As with the Project CapEx, expenditures and employment for conceptual decommissioning of the
offshore infrastructure—estimated to take an additional 2 years to complete after the 25-year Project
duration—are not expected to substantially change the existing trends of employment and economic
activity in the region. As described in Appendix F, conceptual decommissioning costs are expected to
range from $110.8 to $136.3 million (see Appendix F for assumptions and data source). Because these
costs are primarily labor and contracting costs, a relatively high percentage of these expenditures would
accrue to local economies. Thus, conceptual decommissioning would have a temporary, minor beneficial
impact on employment and income in the analysis area.

Conceptual decommissioning of the SFWF and offshore SFEC would have similar impacts on
commercial fisheries and for-hire recreational fishing as construction. Removal of structures that act as
artificial reefs would result in loss of any beneficial fishing impacts that could have occurred during
O&M.

Cumulative Impacts

Employment: BOEM anticipates that the Proposed Action would result in minor beneficial incremental
impacts employment due to new hiring and economic activity. Offshore wind development would provide
a regional market and ongoing demand for workers skilled in the professions and trades needed for
construction, installation, maintenance, and repair of offshore wind facilities. Construction activities
related to future offshore wind projects are expected to create an average of approximately 13,000 FTE
job-years from 2020 through 2030, including direct, indirect, and induced jobs. It is estimated that the
Project would account for approximately 4% of those job-years. By 2030, O&M activities related to
future offshore wind projects are expected to create on average approximately 4,374 annual FTE jobs if
direct, indirect, and induced jobs are included, with the Project accounting for about up to 2% of those
jobs depending on the installed capacity of the project. Therefore, when considered in combination with
past, present, and other reasonably foreseeable projects, the Project would have long-term, minor
beneficial impacts for demographics, employment, and economics.
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Port utilization and traffic: Port upgrades and vessel activity associated with the Proposed Action could
result in minor beneficial and minor adverse incremental impacts through an increase in economic and
employment opportunities, as well as reduced port access, increased delays and congestion, or increased
collision risk. Where existing ports are improved and channels are dredged for use in support of offshore
wind, additional shore-based and marine workers would be hired, resulting in a trained workforce for the
offshore wind industry and contributing to beneficial local and regional economic activity. Therefore,
when considered in combination with past, present, and other reasonably foreseeable projects, the Project
would have temporary minor adverse impacts and long-term, minor beneficial impacts for demographics,
employment, and economics.

Land disturbance, presence of structures, new cable emplacement/maintenance, light, noise: The
Proposed Action would contribute negligible to minor incremental onshore and offshore impacts,
including new structures, lighting, and noise sources, to the No Action alternative. The effects of these
actions are addressed in other final EIS sections. Analysis of structure impacts to commercial and for-hire
recreation fishing and navigation are provided in Sections 3.5.1.2.3 (Proposed Action Alternative) and
3.5.6.2.3 (Proposed Action Alternative). Analysis of noise impacts to fish populations, which could
indirectly affect fishing-related economic activity, is described in 3.4.2.2.3 (Proposed Action Alternative).
Lighting, noise, and structure impacts to recreation and tourism are described in Section 3.5.8.2.3
(Proposed Action Alternative). Overall, effects from these IPFs would be limited in duration and
magnitude. Therefore, the Proposed Action when combined with other past, present, and reasonably
foreseeable activities would also result in negligible to minor adverse impacts to demographics,
employment, and economics.

Conclusions

Project construction and installation and conceptual decommissioning would generate new revenue and
jobs to the regional economy. Economic benefits from Project O&M would be much lower than those
produced during construction and conceptual decommissioning, but could also result in limited
employment and income. BOEM anticipates the impacts resulting from the Proposed Action alone would
range from negligible to minor adverse and minor beneficial to moderate beneficial. Therefore, BOEM
expects the overall impact from the Proposed Action alone to be minor beneficial because the effect that
would occur to routine demographic characteristics, employment, or economic activity in the geographic
analysis area would be small. In the case of temporary economic activity specifically associated with
construction, any such changes would generally revert to pre-construction conditions following
construction completion.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would result in
minor adverse and minor beneficial impacts to demographics, employment, and economics. BOEM
made this conclusion as the effect to routine demographic characteristics, employment, or economic
activity in the geographic analysis area would be small.

3.5.3.24 VESSEL TRANSIT LANE ALTERNATIVE

Under the Transit alternative, the Project would have slightly smaller beneficial economic impacts during
the Project construction phase because elimination of turbines would result in lower construction
expenditures and employment.

During Project O&M, the Transit alternative would also have less of an adverse economic impact on
commercial fisheries relative to the Proposed Action due to the lower navigation complexity of the
Transit alternative. All other construction and installation, O&M, and conceptual decommissioning
impacts on demographics, employment, and economics would be similar to the Proposed Action:
negligible to minor adverse and minor beneficial to moderate beneficial.
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Cumulative Impacts

The Transit alternative would contribute less to beneficial economic impacts due to fewer construction-related
jobs. This alternative would also contribute fewer adverse impacts for commercial fisheries, due to a reduced
number of WTGs. However, as noted above, the Transit alternative would otherwise result in incremental
impacts to demographics, employment, and economics at quantities and durations similar to, or slightly
reduced from, the Proposed Action. Therefore, the cumulative impacts to demographics, employment, and
economics would be similar to the Proposed Action: negligible to minor and minor beneficial.

Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, BOEM expects that the impacts resulting from the alternative alone would be similar to the
Proposed Action and range from negligible to minor adverse and minor beneficial to moderate
beneficial because the effect to routine demographic characteristics, employment, or economic activity in
the geographic analysis area would be small.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts would be similar to the Proposed Action (with
individual IPFs leading to impacts ranging from negligible to minor and minor beneficial). The overall
impacts of the Transit alternative when combined with past, present, and reasonably foreseeable activities
would therefore be the same level (with the same rationale) as under the Proposed Action: minor adverse
and minor beneficial.

3.5.3.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

Under the Habitat alternative for either option layout, several of the proposed WTGs and associated inter-
array cables would be eliminated. Consequently, this alternative would have slightly smaller beneficial
economic impacts during the Project construction phase as compared to the Proposed Action because
elimination of turbines would result in lower construction expenditures and employment. All other
impacts on demographics, employment, and economics in the analysis area would be similar to the
Proposed Action. Therefore, impacts would not be measurably different than under the Proposed Action:
negligible to minor adverse and minor beneficial to moderate beneficial.

Cumulative Impacts

It is presumed that the Habitat alternative under either layout option would reduce the total number of
WTGs, which would result in a marginal reduction in construction-related offshore wind farm
employment. These reductions would most often be seen in the duration of employment rather than in the
number of employed persons. Therefore, cumulative demographic effects would be only marginally less
than the impact under the Proposed Action (i.e., negligible to minor and minor beneficial).

Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs and their
associated inter-array cables, which would have an associated reduction in associated vessel and
equipment use and air emissions, BOEM expects that the impacts resulting from the alternative alone
would be similar to the Proposed Action and range from negligible to minor adverse and minor
beneficial to moderate beneficial because the effect to routine demographic characteristics, employment,
or economic activity in the geographic analysis area would be small.
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In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Habitat alternative’s incremental impacts would be similar to the Proposed Action (with
individual IPFs leading to impacts ranging from negligible to minor and minor beneficial). The overall
impacts of the Habitat alternative under either layout option when combined with past, present, and
reasonably foreseeable activities would therefore be the same level (with the same rationale) as under the
Proposed Action: minor adverse and minor beneficial.

3.5.3.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects that impacts would range from negligible to minor adverse and minor
beneficial to moderate beneficial for all action alternatives because the effect to routine demographic
characteristics, employment, or economic activity in the geographic analysis area would be small.

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
expects that the incremental impact from any action alternative would be similar, with the level of
individual impacts ranging from negligible to minor and minor beneficial. Therefore, the overall impact
of any action alternative when combined with past, present, and reasonably foreseeable activities would
be minor adverse and minor beneficial. These impacts would not disrupt normal or routine demographic
characteristics, employment, or economic activity in the geographic analysis area—or that, in the case of
temporary economic activity specifically associated with construction, any such changes would generally
revert to pre-construction conditions following construction completion.

3.5.34 Mitigation

No potential additional mitigation measures for demographics, employment, and economics are identified
in Appendix G.

354 Environmental Justice

3.54.1 Affected Environment

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,
low-income populations, Native American tribes, and indigenous peoples” (EPA 2019).2° Table 3.5.4-1
describes selected environmental justice characteristics of the cities/towns, counties, and states where
potentially affected ports or landing sites are located. The environmental justice characteristics of possible
cities/towns supporting Project activities that Section 3.5.1 (Commercial Fisheries and For-Hire
Recreational Fishing) identified as major fishing ports (see Section 3.5.1) are shown in their own section
of the table.

% The term indigenous peoples includes state-recognized tribes; indigenous and tribal community-based organizations; individual
members of federally recognized tribes, including those living on a different reservation or living outside Native American
country; individual members of state-recognized tribes; Native Hawaiians; Native Pacific Islanders; and individual Native
Americans (EPA 2020a).
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Table 3.5.4-1. Environmental Justice Characteristics of Cities/Towns, Counties, and States in the Analysis Area

Port or Landing Site City/Town County, City/Town City/Town City/Town Total Minority Low- Total Minority Low-
State Population Poverty Personal Population % in Income % Population % in Income %
Composition Rating# Disruption in County County in County in State State in State
Rating" Ratingss (millions)

Potential Ports Supporting Project Activities

Shinnecock Fishing Dock  Southampton  Suffolk, NY Low Low Low 1,497,595 32% 18% 19.80 44% 31%

Greenport Harbor Southold Suffolk, NY Low Medium Low 1,497,595 32% 18% 19.80 44% 31%

Providence Providence Providence, High High High 633,704 38% 35% 1.06 27% 29%
RI

Port of Davisville/ North Washington, Low Low Low 126,190 9% 21% 1.06 27% 29%

Quonset Paint Kingstown RI

Old Harbor/ New Washington, Low Low Low 126,190 9% 21% 1.06 27% 29%

New Harbor Shoreham RI

Paulsboro Marine Terminal Paulsboro Gloucester, Medium High Medium-High 291,372 21% 18% 8.96 44% 24%
NJ

Sparrows Point Edgemere Baltimore, Low Low Low 828,637 41% 23% 6.00 48% 23%
MD

Norfolk International Norfolk City Norfolk City, Medium Medium-High Medium—High 245,752 56% 41% 8.37 37% 26%

Terminals VA

Potential Ports Supporting Project Activities That Are Major Fishing Ports

Montauk* East Hampton  Suffolk, NY Low Medium Low 1,497,595 32% 18% 19.80 44% 31%
New London New London New Medium—High High High 270,772 24% 24% 3.59 32% 23%
London, CT

Narragansett/ Narragansett ~ Washington, Low Low Low 126,190 9% 21% 1.06 27% 29%
Point Judith RI

New Bedford New Bedford Bristol, MA Medium—High High Medium-High 557,016 17% 27% 6.79 27% 24%
Onshore Areas Potentially Affected as Landing Sites, Onshore Substation, and Cable Routes

Hither Hills* East Hampton  Suffolk, NY Low Medium Low 1,497,595 32% 18% 19.80 44% 31%
Beach Lanet East Hampton  Suffolk, NY Low Medium Low 1,497,595 32% 18% 19.80 44% 31%

Source: EPA (2020b); National Oceanic and Atmospheric Administration Fisheries Office of Science and Technology (2019).

Note: CT = Connecticut, MA = Massachusetts, MD = Maryland, NJ = New Jersey, NY = New York, Rl = Rhode Island, VA = Virginia

*Three of the five census block groups included in the zone around Montauk are also included in the zone around Hither Hills, whereas 15 of the 22 census block groups in the zone around Hither Hills are also
included in the zone around Beach Lane.

T Fifteen of the 20 census block groups in the zone around Beach Lane are also included in the zone around Hither Hills.

TPopulation composition corresponds to the demographic makeup of a community, including race, marital status, age, and ability to speak English. A high rating indicates a more vulnerable population.

# poverty is expressed as those receiving assistance, families below the poverty line, and individuals older than 65 and younger than 18 in poverty. A high rating indicates a high rate of poverty and a more
vulnerable population.

58 personal disruption captures unemployment status, educational attainment, poverty, and marital status. A high rating indicates less personal capacity to adapt to changes and thus a more vulnerable
population.
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Five-km zones were drawn around potentially affected ports or landing sites. These zones encompass most
onshore Project activities during construction and installation, O&M, and conceptual decommissioning that
could impact local residents. Zones were identified as areas of potential environmental justice concern if 1)
the minority population exceeds 50%, or 2) the minority or low-income population is meaningfully greater
than the minority or low-income population percentage in a reference population. For the purpose of this
analysis, the reference population is the population of the county or state in which a 5-km zone is located.
Appendix F describes the methodology used to calculate whether a minority or low-income population is
meaningfully greater than the reference population. Minority and low-income populations were identified
using the EPA’s EISCREEN tool (EPA 2020b). Within that tool, minority status determination is based on
identifying individuals who are non-white or who are white but have Hispanic ethnicity; low-income status
determination is based on identifying individuals for whom the ratio of household income to the poverty
level in the previous 12 months was less than two.

Table 3.5.4-2 and Table 3.5.4-3 show the census block groups in the 5-km zones of the analysis area that are
areas of potential environmental justice concern according to the above definition. Of the estimated 533
census block groups in the analysis area, approximately 41% were determined to be areas of potential
environmental justice concern because of the concentrations of minority populations, whereas approximately
40% had concentrations of low-income populations. Three of the ports (New Bedford, Providence, and New
London) accounted for 90% of the minority census blocks and 85% of the low-income census blocks.
Figures F-1 through F-6 in Appendix F show the locations of these census block groups.

Data are not available to identify the at-sea and shoreside participants in the potentially affected
commercial and for-hire recreational fisheries who are members of minority or low-income populations.
However, studies (e.g., National Guestworker Alliance 2016; New American Economy 2017) suggest that
certain workers in the United States commercial fishing industry, such as factory floor seafood processor
workers and fishing vessel deckhands, are often members of minority and/or low-income groups. Some of
these industry participants who are members of minority and/or low-income groups likely reside in
communities other than those listed in Table 3.5.1-4. Due to increasing real estate values and tax burdens
in many northeastern coastal communities (e.g., see Jimenez 2021), a large number of workers in the
fishing industry, especially those with low incomes, may reside in distant communities and have little
direct connection to the ports where fishing vessels are based and where fish are landed and processed.
Consequently, the fishing industries in communities in Table 3.5.1-4 with a low population composition
and poverty rating can still have a high proportion of minority and low-income individuals and have little
direct connection to the ports where fishing vessels are based or where fish are landed and processed.

Guidance provided by the Council on Environmental Quality (CEQ) indicates that potential impacts on
the social or cultural practices of Native American tribes as a result of impacts to the natural or physical
environment should be assessed as potential environmental justice impacts (CEQ 1997). The connection
of Native American tribes to marine fisheries within the current project areas has been established in
academic literature (Chaves 2014; Trigger 1978). During government-to-government consultations with
BOEM, representatives from federally recognized tribes expressed concerns about a variety of potential
impacts to culturally significant environmental and physical resources (see Appendix A).

Representatives from federally recognized tribes shared with BOEM the deep cultural and spiritual
connection their tribal members have to the natural environment and wildlife within and around the
Proposed Action, including the now submerged and buried landforms on the OCS previously occupied by
their ancestors, which contain the remains of their settlements as well as burials. The representatives
expressed concerns about potential negative impacts to culturally significant species such as NARW, fish
and shellfish communities that have sustained their people for millennia, and potential water quality
impacts that could affect future generations. Representatives from the federally recognized tribes also
expressed concerns about potential visual impacts to sacred landscape features and sacred spaces from the
presence of renewable energy infrastructure.
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Potential impacts to the following environmental and physical resources that are considered culturally
significant to the consulted tribes are assessed in the final EIS: water quality (Section 3.3.2), shellfish
(Section 3.4.2), finfish (Section 3.4.2), marine mammals (Section 3.4.5), benthic communities (Section
3.4.2), tourism (Section 3.5.8), and historic properties (Section 3.5.2).
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Table 3.5.4-2. Census Block Groups in the Analysis Area That Are Areas of Potential Environmental Justice Concern Due to Minority
Populations*

Port or Landing Site County, State Population in  Number of Block Number of Block Percentage of Total Population in
5-Km Zone Groups in 5-Km  Groups of Potential Block Groups of Block Groups of
Zone EJ Concern Potential EJ Potential EJ
Concern Concern

Potential Ports Supporting Project Activities

Shinnecock Fishing Dock Suffolk, NY 9,321 12 0 0% 0
Greenport Harbor Suffolk, NY 11,189 12 1 8% 1,212
Port of Providence Providence, RI 246,748 214 125 58% 150,602
Port of Davisville/Quonset Point Washington, RI 19,666 17 2 12% 2,651
Old Harbor/New Harbor Washington, RI 830 2 0 0% 0
Paulsboro Marine Terminal Gloucester, NJ 26,457 22 3 14% 1,740
Sparrows Point Baltimore, MD 40,505 33 3 9% 2,949
Norfolk International Terminal Norfolk City, VA 41,025 19 8 42% 10,246

Potential Ports Supporting Project Activities That Are Also Major Fishing Ports

Montauk Suffolk, NY 3,662 6 0 0% 0
New London New London, CT 74,074 51 20 39% 29,347
Narragansett/Point Judith Washington, RI 10,310 10 1 10% 1,507
New Bedford Bristol, MA 123,333 111 52 47% 54,928

Onshore Areas Potentially Affected as Landing Sites, Onshore Substation, and Cable Routes

Hither Hills to Substation East Hampton, NY 18,796 22 2 9.1% 2,732

Beach Lane to Substation East Hampton, NY 15,910 20 3 15.0% 3,170

Source: EPA (2020b).
Note: CT = Connecticut, EJ = environmental justice, MA = Massachusetts, MD = Maryland, NJ = New Jersey, NY = New York, Rl = Rhode Island, VA = Virginia.
* Census block groups with minority populations that exceed 50% or that have meaningfully greater percentages of minority populations.
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Table 3.5.4-3. Census Block Groups in the Analysis Area That Are Areas of Potential Environmental Justice Concern Due to Low-Income
Populations*

Port or Landing Site County, State Population Number of Number of Block Percentage of Block  Total Population in
in Block Groups Groups of Potential Groups of Potential Block Groups of
5-Km Zone in 5-Km Zone EJ Concern EJ Concern Potential EJ Concern

Potential Ports Supporting Project Activities

Shinnecock Fishing Dock Suffolk, NY 9,321 12 1 8% 1,311
Greenport Harbor Suffolk, NY 11,189 12 3 25% 3,248
Port of Providence Providence, RI 246,748 214 105 49% 131,249
Port of Davisville/Quonset Point Washington, RI 19,666 17 2 12% 2,651
Old Harbor/New Harbor Washington, RI 830 2 0 0% 0
Paulsboro Marine Terminal Gloucester, NJ 26,457 22 5 23% 4,669
Sparrows Point Baltimore, MD 40,505 33 10 30% 14,324
Norfolk International Terminal Norfolk City, VA 41,025 19 8 42% 28,306

Potential Ports Supporting Project Activities That Are Also Major Fishing Ports

Montauk Suffolk, NY 3,662 6 0 0% 0
New London New London, CT 74,074 51 18 35% 26,848
Narragansett/Point Judith Washington, RI 10,310 10 3 30% 2,691
New Bedford Bristol, MA 123,333 111 58 52% 59,936

Onshore Areas Potentially Affected as Landing Sites, Onshore Substation, and Cable Routes

Hither Hills to Substation East Hampton, NY 18,796 22 1 4.5% 498

Beach Lane to Substation East Hampton, NY 15,910 20 1 5.0% 498

Source: EPA (2020b).
Note: CT = Connecticut, EJ = environmental justice, MA = Massachusetts, MD = Maryland, NJ = New Jersey, NY = New York, Rl = Rhode Island, VA = Virginia.
* Census block groups that have meaningfully greater percentages of low-income populations.

3-173



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

3.5.4.2

35421

Environmental Consequences

ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.4-4 lists the issues identified for environmental justice and the indicators and significance
criteria used to assess impacts for the final EIS.

Table 3.5.4-4. Issues, Indicators, and Significance Criteria Used to Assess Impacts to
Environmental Justice

Issue

Impact Indicator

Significance Criteria

Potential public health
and safety impacts

Qualitative assessment of impacts to
minority and low-income populations from
Project impacts that could affect public
health and safety, including air quality,
water quality, noise, and land use impacts

Potential job and
income losses due to
disruption of commerecial
fisheries or for-hire
recreational fishing*

Qualitative assessment of economic
impacts to minority and low-income
populations due to Project impacts to
commercial fisheries and for-hire
recreational fishing

Potential
underrepresentation of
minority or low-income
populations in the public
participation process

Qualitative assessment of impacts on the
natural or physical environment

Negligible: No measurable impacts would occur.

Minor to moderate: Adverse impacts to the affected
environmental justice population could be avoided with
EPMs or would be unavoidable but not
disproportionately high and adverse.

Major: The affected environmental justice population
would experience disproportionately high and adverse
effects due to 1) impacts on the natural or physical
environment; 2) impacts that appreciably exceed or are
expected to appreciably exceed those on the general
population or other appropriate comparison group; or
3) impacts that occur or would occur in a minority or
low-income population, or Native American tribe
affected by cumulative or multiple adverse exposures
from environmental hazards

* This analysis does not assess economic impacts to minority or low-income populations that could occur as a result of employment and income
changes in sectors of the ocean economy other than the commercial fishing and for-hire recreational fishing industries. As discussed in Section
3.5.3.2.3 (Demographics, Employment, and Economics), Project construction and installation would support new employment and economic activity in
the marine construction and transportation sectors. As described in Table G-1 in Appendix G, where possible, local workers would be hired to meet
labor needs for Project construction. These employment and income benefits are expected to be no greater for minority or low-income populations than
those experienced by non-minority or non-low-income members of the general population who also reside in the analysis area. Section 3.5.3.2.3 also
notes that the adverse or beneficial economic impacts of Project construction activities on other sectors in the ocean economy aside from marine
construction and transportation and would be temporary and negligible to moderate. The adverse or beneficial economic impacts of Project O&M
activities on sectors in the ocean economy are also expected to be negligible to moderate but long term.

3.5.4.2.2

NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing environmental justice populations
occurring in the geographic analysis area. Attachment 3 in Appendix E provides additional information
regarding past and present activities that could affect environmental justice populations. Attachment 3 in
Appendix E also discloses future non-offshore wind activities that could affect environmental justice
populations. Impacts to environmental justice populations associated with future offshore wind activities

are described below.

Future Activities (without the Proposed Action)

Air emissions and noise: During construction of future wind development activities, there could be

temporary, minor to moderate impacts to air quality, and neighboring or adjacent land to reasonably
foreseeable projects could temporarily be disturbed by project-related noise and dust. See Section 3.5.5
(Land Use and Coastal Infrastructure) and Section 3.3.1 (Air Quality) for additional details. State and
local agencies would be responsible for managing actions to help minimize and avoid noise, air quality,
and other impacts on nearby neighborhoods during construction. Therefore, offshore wind energy
construction is expected to have temporary, minor to moderate air quality and noise impacts on
environmental justice populations.
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Despite the potential for increased air emissions during construction of new offshore wind energy
projects, replacing the need for fossil fuel power generation, would have a net beneficial impact on air
quality. The reduction in air emissions could produce measurable benefits in terms of lower health costs
and loss of life. See Section 3.3.1 (Air Quality) for additional details. Members of minority and low-
income populations tend to be more burdened with adverse health conditions that can increase
susceptibility to the harmful health effects of exposure to environmental pollution, including the fine
particulate matter air pollution from fossil fuelfired power plants (EPA 2016; Thind et al. 2019).
Therefore, the air quality improvements from offshore wind energy development would have a long-term
beneficial impact on environmental justice populations. Similarly, future offshore wind project GHG
emissions during construction would be negligible (14,161 tons of CO,) as compared to aggregate global
emissions, and these projects may beneficially contribute to a broader combination of actions to reduce
future impacts from climate change over the long term.

By reducing fossil fuel power plant GHG emissions future offshore wind projects may also beneficially
contribute to a broader combination of actions to reduce future impacts from climate change over the long
term. See Section 3.3.1 (Air Quality) for additional details. People who live in poverty may be
particularly vulnerable to the adverse economic impacts of climate change because they have fewer
financial resources to cope with these effects (EPA 2017). Therefore, the reduction in GHG emissions
resulting from offshore wind energy development would have a long-term beneficial impact on
environmental justice populations.

Accidental releases and discharges: Future offshore wind activities would affect water quality via
increased potential turbidity and sedimentation and accidental spills. See Section 3.3.2 (Water Quality)
for additional details. However, offshore wind energy development would comply with all regulatory
requirements for water quality protection. Therefore, environmental justice populations in the analysis
area are expected to experience long-term but minor adverse water quality impacts as a result of future
offshore wind activities.

Vessel traffic, presence of structures, new cable emplacement/maintenance, light: An analysis of vessel
traffic, structure, cable, and other impacts to commercial fisheries and for-hire recreational fishing that
could result from future offshore wind energy development is provided in Section 3.5.1 (Commercial
Fisheries and For-Hire Recreational Fishing). Onshore and offshore lighting and structure impacts to
recreation and tourism, as described in Section 3.5.8 (Recreation and Tourism), could also affect for-hire
recreational fisheries. Many lower level workers employed in the commercial fishing and for-hire
recreational fishing industries, such as factory floor seafood processor workers and fishing vessel
deckhands, are members of minority and/or low-income groups. To the extent that the impacts of future
offshore wind activities result in declines in the economic performance of commercial and for-hire
recreational fisheries, members of environmental justice populations could be disproportionately affected,
especially if employment in the seafood processing industry declines. However, WTG spacing and
orientation measures, offshore cable burial, financial compensation programs for fishing interests, and
other mitigation measures implemented by offshore wind developers, together with the ability of fishing
vessel operators to adjust transit and fishing locations to avoid conflicts with construction and O&M
activities related to offshore wind energy development, would help ensure that fishing businesses could
continue to operate with minimal disruption. Therefore, adverse impacts to minority and low-income
populations engaged in commercial fisheries and for-hire recreational fishing would be minor to
moderate.

In addition, the temporary to long-term adverse impacts of future offshore wind activities on recreational
fisheries could impact low-income residents who disproportionately rely on these fisheries as a food
source. Similarly, future offshore wind activities could have adverse impacts on the subsistence fisheries of
tribal and indigenous peoples in the analysis area. However, most recreational fishing in the analysis area
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occurs close to shore (see Section 3.5.8 [Recreation and Tourism]). In addition, historically, much of the
fishing by the region’s tribal and indigenous peoples was concentrated in the nearshore marine and
estuarine environment (Bennett 1955). Recent BOEM consultation with Native American tribes in
adjacent lease areas to the Project indicate that tribal subsistence fisheries continue to occur predominately
in inshore areas (BOEM 2020). Consequently, future development occurring further offshore, such as
offshore wind projects, are expected to have a negligible to minor impact on the recreational and
subsistence fishing activities of environmental justice populations.

Land disturbance: As noted in Section 3.5.2 (Cultural Resources), cable emplacement resulting from future
offshore wind energy development could damage submerged ancient landforms that may have cultural
significance to tribal and indigenous peoples in the analysis area as part of ancient and ongoing tribal
practices. Disturbance and destruction of even a portion of an identified submerged landform could
degrade or even eliminate the value of these resources as potential repositories of archaeological
knowledge and cultural significance to tribes. If these landforms are disturbed during offshore cable
emplacement, the impact on the cultural resource would be permanent, resulting in a disproportionately
large and adverse impact on the affected tribes. However, the results of submerged cultural resources
surveys could be used to design future offshore wind activities so as to avoid impacting known submerged
cultural resources or minimize impacts to varying degrees. Moreover, BOEM would work with tribes and
consulting parties to develop project-specific treatment plans.

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
environmental justice populations associated with the Project would not occur. However, ongoing and
future activities would have temporary to long-term impacts on environmental justice populations,
primarily through public health and safety impacts associated with air emissions, noise, and water quality
changes; potential job and income losses due to disruption of commercial fisheries or for-hire recreational
fishing; and damage to submerged ancient landforms that may have cultural significance to tribal and
indigenous peoples.

BOEM anticipates that the adverse impacts to environmental justice populations from reasonably
foreseeable offshore wind activities would be long term and minor to moderate. These ratings reflect
impacts on minority and low-income communities from cable emplacement, construction-phase noise and
vessel traffic, and the long-term presence of offshore structures, which could affect marine-dependent
businesses. Construction-related port activities could have impacts on environmental justice communities
near ports through air emissions, traffic, or noise. This rating also reflects potential impacts on Tribes
resulting from long-term impacts on culturally important ocean views and permanent impacts on
submerged ancient landforms or other resources of importance to the values and practices of certain Native
American Tribes. The air quality improvements from offshore wind energy development would have a
long-term beneficial impact on environmental justice populations. As described in Appendix E Attachment
3, BOEM anticipates that the range of impacts for ongoing activities and reasonably foreseeable activities
other than offshore wind would be minor to moderate.

Considering all the IPFs together, BOEM anticipates that the impacts associated with future offshore
wind activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in
minor to moderate adverse impacts to environmental justice populations because most adverse impacts
could be avoided with EPMs or would be unavoidable but not disproportionately high and adverse. In
addition, beneficial effects to environmental justice populations may result from reductions in air
emissions if offshore wind displaces energy generation using fossil fuels.
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3.54.2.3 PROPOSED ACTION ALTERNATIVE

Construction and Installation

Environmental justice impacts in the final EIS are based on adverse impacts that would occur to air
quality, water quality, land use and coastal infrastructure, commercial fisheries and for-hire recreational
fishing, and cultural resources that are disproportionately borne by environmental justice populations.
Adverse impacts to air quality during Project construction were characterized as minor to moderate,
regional in extent, and short term (see Section 3.3.1 [Air Quality]). Similarly, no major adverse impacts to
water quality identified during Project construction, with the potential exception of a fuel or oil spill (see
Section 3.3.2 [Water Quality]). These potential spills could occur in or near concentrations of minority or
low-income populations in East Hampton, New York (Figures F-1 and F-3); however, Table G-1 in
Appendix G includes EPMs to avoid or minimize air emissions and potential spill impacts on water
quality. SFW would develop an SPCC plan and HDD inadvertent release plan to protect nearby surface
waters. Therefore, impacts to minority and low-income populations associated with changes in air or
water quality during Project construction would be temporary and minor to moderate, as potentially
disproportionately high and adverse impacts would be avoided with EPMSs. As described in Section 3.5.5
(Land Use and Coastal Infrastructure), land use and coastal infrastructure affected by construction of
offshore Project components would include chosen port facilities. As identified in Table 3.5.4-4,
concentrations of minority or low-income populations have been identified near several ports that could
support Project construction. These populations could experience short-term adverse effects as a result of
noise, vibration, and vehicular traffic associated with construction-related port activities. Table 3.5.4-4
also shows concentrations of minority or low-income populations near the proposed landing sites and
onshore SFEC routes. These populations could also experience short-term adverse effects through
construction noise, vibration, and dust, together with intermittent delays in travel along affected roads.
SFW would employ EPMs (see Table G-1 in Appendix G) to minimize noise and traffic impacts related
to Project construction. Therefore, impacts to minority and low-income populations associated with noise,
vibration, and vehicular traffic during Project construction would be temporary and minor to moderate, as
potentially disproportionately high and adverse impacts would be avoided with EPMs.

As noted in Section 3.5.1 (Commercial Fisheries and For-Hire Recreational Fishing), some individual
operators of commercial fishing or for-hire recreational fishing businesses could experience adverse
economic impacts during Project construction as a result of increased port congestion, reduced fishing
access, damage to or loss of fishing gear, and decreases in target species’ abundance or availability. These
impacts would be temporary and minor, but it is conceivable that certain workers engaged in commercial
fisheries and for-hire recreational fishing, such as fishing vessel deckhands and factory floor seafood
processor workers, would be more vulnerable to job or income losses should Project construction disrupt
fishing activities. As described in Section 3.5.4.1, many of these workers are members of minority and/or
low-income groups. However, SFW’s communication plans with the fishing industry and its financial
compensation program for damage to or loss of fishing gear, together with the ability of many fishing
vessel operators to adjust transit and fishing locations to avoid conflicts with construction activities,
would help ensure that fishing businesses could continue to operate with minimal disruption. Therefore,
adverse impacts to minority and low-income individuals engaged in commercial fisheries and for-hire
recreational fishing would be temporary and minor to moderate during Project construction, as potentially
disproportionately high and adverse impacts would be avoided with EPMs.

Members of environmental justice populations for whom recreational and subsistence fisheries are an
important food source are not expected to lose access to fishing areas on the shoreline or close to shore
during construction of the offshore SFEC and the Project’s onshore components. As described in Section
3.5.8 (Recreation and Tourism), construction staging areas would be located such that public parking,
beach access, and access to campsites would be maintained. Additionally, SFW would inform all mariners,
including commercial and recreational fishermen, and recreational boaters of construction activities and
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vessel movements (see Table G-1 in Appendix G). If the O&M facility is located in the Port of Montauk,
initial construction dredging would occur, but only within a previously dredged footprint. The impact of
this dredging on invertebrate and fish populations would be negligible (see Section 3.4.2 [Benthic
Habitat, Essential Fish Habitat, Invertebrates, and Finfish]). Therefore, potential adverse impacts to
environmental justice populations from reduced recreational and subsistence fishing opportunities caused
by dredging are considered negligible.

As described in Section 3.5.2 (Cultural Resources), cable emplacement during Project construction could
damage submerged ancient landforms that may have cultural significance to tribal and indigenous peoples
in the analysis area as part of ancient and ongoing tribal practices. Disturbance and destruction of even a
portion of an identified submerged landform could degrade or even eliminate the value of these resources
as potential repositories of archaeological knowledge and cultural significance to tribes. If these landforms
are disturbed during offshore cable emplacement, the impact on the cultural resource would be permanent,
resulting in a disproportionately large and adverse impact on the affected tribes. BOEM remains in
consultation with Native American tribes and other consulting parties under NHPA Section 106 on
identified cultural resources, adverse effects, and the resolution of adverse effects (per 36 CFR part 800).

Operations and Maintenance and Conceptual Decommissioning

As described in the respective resource analysis sections, O&M would include the same permit
requirements and controls as described for construction activities and would lead to the same types of
minor adverse impacts to air quality (Section 3.3.1 [Air Quality]), water quality (Section 3.3.2 [Water
Quality]), and land use and coastal infrastructure (Section 3.5.5 [Land Use and Coastal Infrastructure]).
SFW would employ EPMs (see Table G-1 in Appendix G) to minimize air, water, and land use impacts
related to Project construction Therefore, adverse impacts to minority and low-income populations would
be long term and minor to moderate during Project O&M, as potentially disproportionately high and
adverse impacts would be avoided with EPMs.

During operations, the Project would have a long-term, minor beneficial health impact on populations in
the analysis area, including environmental justice populations, due to reduced fossil fuel power plant air
emissions. See Section 3.3.1 [Air Quality] in Appendix H for additional details. Given that environmental
justice populations tend to be more burdened with adverse health conditions that can increase
susceptibility to the harmful effects of air pollution, the beneficial health impacts of reducing emissions
may be greater than those experienced by non-minority or non-low-income members of the general
population who also reside in the affected area.

As noted in Section 3.5.1 (Commercial Fisheries and For-Hire Recreational Fishing), some individual
operators of commercial fishing or for-hire recreational fishing businesses could experience long-term,
minor to moderate adverse economic impacts during Project O&M as a result of reduced fishing access,
damage to or loss of fishing gear, and decreases in target species abundance or availability. It is
conceivable that certain workers engaged in commercial fisheries and for-hire recreational fishing, such
as fishing vessel deckhands and factory floor seafood processor workers, would be more vulnerable to job
or income losses should Project O&M disrupt fishing activities. As described in Section 3.5.4.1, many of
these workers are members of minority and/or low-income populations. However, SFW’s communication
plans with the fishing industry and its financial compensation program for damage to or loss of fishing
gear, together with the ability of many fishing vessel operators to adjust transit and fishing locations to
avoid conflicts with operation activities, would help ensure that fishing businesses could continue to
operate with minimal disruption. Therefore, adverse impacts to minority and low-income populations
engaged in commercial fisheries and for-hire recreational fishing would be long term and minor to
moderate during Project O&M. as potentially disproportionately high and adverse impacts would be
avoided with EPMs.
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As previously noted, members of environmental justice populations for whom recreational and
subsistence fisheries are an important food source generally fish close to shore and are not likely to travel
and fish within the SFWF. Therefore, adverse impacts to these individuals during Project O&M would be
long term but negligible to minor. If the O&M facility is located in the Port of Montauk, maintenance
dredging would occur, but only within a previously dredged footprint. The impact of this dredging on
invertebrate and fish populations would be negligible (see Section 3.4.2 [Benthic Habitat, Essential Fish
Habitat, Invertebrates, and Finfish]). Therefore, potential adverse impacts to environmental justice
populations from reduced recreational and subsistence fishing opportunities caused by dredging are
considered negligible.

As described in Section 3.5.2 (Cultural Resources), O&M of the SFWF and offshore SFEC could impact
unknown submerged marine cultural resources. For example, vessels conducting O&M activities could
inadvertently damage avoidance-buffered or unknown resources. However, SFW could conduct O&M
activities on equipment in areas that previously experienced disturbance during construction, thereby reducing
impacts to submerged marine cultural resources to long term but negligible. Therefore, impacts to tribal and
indigenous peoples due to potential disturbance of these cultural resources is expected to be negligible.

Conceptual decommissioning of the SFWF and offshore SFEC would have similar impacts on minority
and low-income populations as impacts from construction.

Cumulative Impacts

Air emissions and noise: The Proposed Action would increase exposure to noise and air pollution by
environmental justice populations beyond conditions under the No Action alternative. This would be a
negligible incremental impact and would cease when construction is complete. As noted in Section
3.5.4.2.2, to the extent that increases in air or noise pollution occur as a result of ongoing and future non-
offshore activities, environmental justice communities or individuals could experience adverse
environmental and health effects. State and local agencies would be responsible for minimizing and
avoiding noise and air quality impacts on nearby neighborhoods, including those neighborhoods in which
environmental justice populations reside.

Despite the potential for increased air emissions during construction of new offshore wind energy
projects, replacing the need for fossil fuel power generation would have a net beneficial impact on air
quality. Environmental justice populations tend to be more burdened with adverse health conditions that
can increase susceptibility to the harmful effects of air pollution, and they may be particularly vulnerable
to the adverse economic impacts of climate change because they have fewer financial resources to cope
with these effects. Therefore, the beneficial impacts of reducing air emissions, including GHG emissions,
may be greater than those experienced by non-minority or non-low-income members of the general
population who also reside in the region.

Accidental releases and discharges: The Proposed Action could increase water impacts to environmental
justice populations. However, it is expected that onshore and offshore development, including the
Proposed Action, would comply with all regulatory requirements for water quality protection. Therefore,
when combined with past, present, and other reasonably foreseeable projects, the Project would have
minor to moderate adverse water quality impacts on environmental justice populations.

Vessel traffic, presence of structures, new cable emplacement/maintenance, light: The Proposed Action
would contribute negligible to moderate incremental onshore and offshore impacts, including new
structures and cables, lighting, and vessel traffic, to conditions under the No Action alternative. The
effects of these actions are addressed in other final EIS sections. An analysis of structure, cable, and
vessel traffic impacts to commercial and for-hire recreation fishing is provided in Section 3.5.1
(Commercial Fisheries and For-Hire Recreational Fishing). Lighting, noise, and structure impacts to
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recreational and tourism activities, including recreational fishing, are described in Section 3.5.8
(Recreation and Tourism).

To the extent that Project impacts, together with the impacts of ongoing and other future onshore and
offshore activities, result in declines in the economic performance of commercial and for-hire recreational
fisheries, members of environmental justice populations could be disproportionately affected, especially if
employment in the seafood processing industry declines. However, financial compensation policies
implemented by offshore wind developers, together with the ability of some fishing vessel operators to
adjust transit and fishing locations to avoid conflicts with construction and O&M activities related to
offshore wind energy development, would help ensure that fishing businesses could continue to operate
with minimal disruption. Therefore, the Proposed Action when combined with past, present, and
reasonably foreseeable activities would result in minor to moderate adverse impacts to members of
environmental justice populations employed in commercial fisheries and for-hire recreational fishing.

In addition, to the extent that the Project, together with ongoing and other future onshore and offshore
activities, result in adverse impacts on recreational and subsistence fisheries, environmental justice
populations could be disproportionately affected. However, most recreational and subsistence fishing in
the analysis area occurs close to shore. Consequently, the Proposed Action would result in a minor to
moderate incremental adverse impact to members of environmental justice populations engaged in
recreational and subsistence fishing.

Land disturbance: The combined cable emplacement impacts on submerged marine cultural resources from
ongoing and future onshore and offshore activities, including the Project, could have major disproportionate
impacts on Native American tribes that trace their ancestry to these resources. However, the results of
submerged cultural resources surveys could be used to design future offshore wind activities so as to avoid
impacting known submerged cultural resources or minimize impacts to varying degrees. Moreover, BOEM
would work with tribes and consulting parties to develop project-specific treatment plans.

Conclusions

Project construction and installation, O&M, and conceptual decommissioning would have temporary to
long-term, negligible to moderate impacts on environmental justice populations, primarily through
public health and safety impacts associated with air emissions, noise, and water quality changes; potential
job and income losses due to disruption of commercial fisheries or for-hire recreational fishing; and
damage to submerged ancient landforms that may have cultural significance to tribal and indigenous
peoples. BOEM expects the overall impact on environmental justice populations from the Proposed
Action alone due to these factors to be minor to moderate, as adverse impacts could be avoided with
EPMs or would be unavoidable but not disproportionately high and adverse.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would result in
minor to moderate adverse impacts to environmental justice populations because adverse impacts could
be avoided with EPMs or would be unavoidable but not disproportionately high and adverse. In addition,
minor beneficial effects to environmental justice populations may result from reductions in air emissions
if offshore wind displaces energy generation using fossil fuels.

3.54.24 VESSEL TRANSIT LANE ALTERNATIVE

The Transit alternative could result in decreased impacts to air and water quality and reduced noise levels
in the analysis area during Project construction if less trenching, vessel traffic, or time is needed to install
a reduced number of WTGs and their associated inter-array cables. Overall, however, the work areas and
construction timing windows for the SFWF and offshore SFEC would be similar to those of the Proposed
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Action. Moreover, the reduction in the number of WTGs under this alternative is not expected to affect
the selection of port facilities that would support construction. Therefore, the construction phase of this
alternative would result in short-term, minor to moderate adverse impacts on air and water quality and
noise levels. The same environmental justice populations identified under the Proposed Action would be
affected, and the level of adverse impacts on air and water quality and noise levels experienced by these
populations during the O&M phase of this alternative would also not be measurably different than under
the Proposed Action.

As discussed in Section 3.5.1 (Commercial Fisheries and For-Hire Recreational Fishing), the
establishment of a vessel transit lane could simplify navigation through the SFWF and potentially reduce
conflicts between the Project and businesses involved in commercial fisheries and for-hire recreational
fishing. As a result, the Transit alternative would be less disruptive to fishing activities in the SFWF in
comparison to the Proposed Action. Therefore, the Transit alternative would have a lower adverse impact
on members of minority and/or low-income populations who are employed in commercial fisheries and
for-hire recreational fishing, albeit still expected to be minor to moderate.

As with the Proposed Action, the Transit alternative may not be able to avoid impacts on all submerged
marine landforms of cultural significance to Native Americans, but BOEM would consult with Native
American tribes and other consulting parties under NHPA Section 106 on identified cultural resources,
adverse effects, and the resolution of adverse effects (per 36 CFR part 800).

Cumulative Impacts

The Transit alternative would incrementally add sources of air, water quality, and noise pollution at
quantities and durations similar to, or slightly reduced from, the Proposed Action. Offshore, the Transit
alternative would have a lower adverse impact on members of minority and/or low-income populations
who are employed in commercial fisheries and for-hire recreational fishing. Considering all the IPFs
together, BOEM anticipates that the overall impacts associated with the Transit alternative when
combined with past, present, and reasonably foreseeable activities would result in minor to moderate
adverse impacts to environmental justice populations because adverse impacts could be avoided with
EPMs or would be unavoidable but not disproportionately high and adverse. In addition, minor beneficial
effects to environmental justice populations may result from reductions in air emissions if offshore wind
displaces energy generation using fossil fuels.

Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, which would have an associated reduction in associated vessel and equipment use and air
emissions, BOEM expects the overall impacts to environmental justice populations resulting from the
alternative alone would be similar to the Proposed Action: minor to moderate.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts to environmental justice populations would be similar to
the Proposed Action. The overall adverse impact to environmental justice populations of the Transit
alternative when combined with past, present, and reasonably foreseeable activities would therefore be
the same level as under the Proposed Action: minor to moderate adverse and minor beneficial.

3.54.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

The Habitat alternative under either layout option could result in decreased impacts to air and water quality
and reduced noise levels in the analysis area during Project construction if less trenching, vessel traffic, or
time is needed to install a reduced number of WTGs and their associated inter-array cables. However, the
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reduction in the number of WTGs under this alternative is not expected to affect the selection of port facilities
that would support construction. Therefore, the construction and installation phase of this alternative would be
similar to the Proposed Action and result in the short-term, minor adverse impacts on air and water quality
and noise levels.

As discussed in Section 3.5.1 (Commercial Fisheries and For-Hire Recreational Fishing), the exclusion of
WTG sites to reduce impacts to complex fisheries habitats could simplify navigation through the SFWF
and potentially reduce conflicts between the Project and businesses involved in commercial fisheries and
for-hire recreational fishing. Therefore, the Habitat alternative under either layout option would have a
lower adverse impact on members of minority and/or low-income populations who are employed in
commercial fisheries and for- hire recreational fishing, albeit still expected to be minor to moderate.

As with the Proposed Action, the Habitat alternative under either layout option may not be able to avoid
impacts on all submerged marine landforms of cultural significance to Native Americans, but BOEM
would consult with Native American tribes and other consulting parties under NHPA Section 106 on
identified cultural resources, adverse effects, and the resolution of adverse effects (per 36 CFR part 800).

Cumulative Impacts

The Habitat alternative under either layout option would incrementally add sources of air, water quality,
and noise pollution at quantities and durations similar to, or slightly reduced from, the Proposed Action.
Offshore, the Habitat alternative under either layout option would have a lower adverse impact on
members of minority and/or low-income populations who are employed in commercial fisheries and for-
hire recreational fishing. Considering all the IPFs together, BOEM anticipates that the overall impacts
associated with the Habitat alternative under either layout option when combined with past, present, and
reasonably foreseeable activities would result in minor to moderate adverse impacts to environmental
justice populations because adverse impacts could be avoided with EPMs or would be unavoidable but
not disproportionately high and adverse. In addition, minor beneficial effects to environmental justice
populations may result from reductions in air emissions if offshore wind displaces energy generation
using fossil fuels.

Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs and their
associated inter-array cables, which would have an associated reduction in associated vessel and
equipment use and air emissions, BOEM expects that the overall impacts to environmental justice
populations resulting from the alternative alone would be similar to the Proposed Action: minor to
moderate.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Habitat alternative’s incremental impacts would be similar to the Proposed Action. The overall
adverse impacts to environmental justice populations of the Habitat alternative under either layout option
when combined with past, present, and reasonably foreseeable activities would therefore be the same
level as under the Proposed Action: minor to moderate adverse and minor beneficial.

3.5.4.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects the overall environmental justice impacts would be minor to moderate
for all action alternatives. These ratings reflect impacts on minority and low-income communities from
cable emplacement, construction-phase noise and vessel traffic, and the long-term presence of offshore
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structures, which could affect marine-dependent businesses. Construction-related port activities could
have impacts on environmental justice communities near ports through air emissions, traffic, or noise.
This rating also reflects potential impacts on Tribes resulting from long-term impacts on culturally
important ocean views and permanent impacts on submerged ancient landforms or other resources of
importance to the values and practices of certain Native American Tribes.

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
expects that the incremental impact from any action alternative would be similar. Therefore, the overall
impact to environmental justice populations of any action alternative when combined with past, present,
and reasonably foreseeable activities would be the same: minor to moderate adverse, because most
adverse impacts could be avoided with EPMs or would be unavoidable but not disproportionately high
and adverse. In addition, minor beneficial effects to environmental justice populations may result from
reductions in air emissions if offshore wind displaces energy generation using fossil fuels.

3.5.4.4 Mitigation

No potential additional mitigation measures for environmental justice are identified in Appendix G.
However, mitigation measures have been proposed for impacts to resource areas that would potentially
affect environmental justice populations. In Table G-1 of Appendix G, see the environmental protection
measures proposed by SFW for air quality, water quality, commercial fisheries and for-hire recreational
fishing, and cultural resources.

355 Land Use and Coastal Infrastructure

3,551 Affected Environment

The Town of East Hampton, one of the 10 towns in Suffolk County, on the south shore of Long Island, is
bordered on the south by the Atlantic Ocean, on the north by Gardiner’s Bay and Block Island Sound, and
on the west by the Town of Southampton. With the exception of Shelter Island, East Hampton is the least
populous of the Suffolk County towns (Suffolk County Department of Planning 2011).

East Hampton is characterized by unique hamlets, villages, and countryside; includes world-renowned
beaches; and supports one of the highest concentrations of rare and endangered species in New York State
(Liquori and Nagle 2005). The incorporated Village of East Hampton and a portion of the incorporated
Village of Sag Harbor, as well the hamlets of Amagansett, Montauk, Springs, and Wainscott, lie within
the borders of East Hampton (RKG Associates, Inc. 2017). Town land use, as a whole, largely comprises
small areas of low-density residential enclaves separated by large blocks of open space; limited areas of
commercial, industrial, and institutional land uses occur adjacent to area roadways (Dodson and Flinker et
al. 2017). Approximately 45% of East Hampton’s land area is in residential land use, with more than half
of the residential acreage designated as low density. Protected open space makes up the second highest
percentage of land use (31%), and vacant land the third (15%) (Liquori and Nagle 2005). A number of
harbors and inlets are along the north shore: Northwest Creek, Three Mile Harbor, Accabonac Harbor,
Napeague Harbor, Northwest Harbor, Hog Creek, and Lake Montauk (Dodson and Flinker 2017).

The Project considers two landing sites (see Figure 3.2-3 in the COP). The proposed Beach Lane landing
site is located on a Town of East Hampton public road that provides public access to the wide, straight
Atlantic beach that fronts the town from the hamlet of Wainscott on the west to the easterly end of the
hamlet of Montauk on the east. The public access includes parking along Beach Lane at the terminus of
the roadway; the beach access is undeveloped and does not provide restroom or picnic amenities. The
landing site is proposed to occur landward of the Beach Lane public parking area and is flanked by
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residentially developed land to the west and open farmland to the east. Wainscott School is located
approximately 1 mile northeast of the Beach Lane public access parking lot and would therefore not be
affected by the onshore SFEC route.

The Hither Hills landing site is located in the hamlet of Montauk in the Town of East Hampton,
immediately south of the Montauk Highway in a parking lot that is part of Hither Hills State Park. The
parking lot includes three Americans with Disabilities Act parking spaces and parking for 54 additional
vehicles. The lot provides trail access to the park’s North Trail as well as trail access to the beach,
restrooms, the Hither Hills General Store, and nearby beach campgrounds (New York State Office of
Parks, Recreation and Historic Preservation 2019).

From the landing sites, installation of the onshore SFEC would occur entirely underground, with access
points at strategic locations via manholes for safety and ease of maintenance (Jacobs 2021). Figures 4.6-7
and 4.6-8 in the COP show land uses adjacent to the Beach Lane and Hither Hills SFEC routes.

The interconnection facility for the Project would be located adjacent to the existing East Hampton 69-kV
LIPA substation on 2.4 acres of the same parcel that houses the existing substation. The existing substation
parcel is zoned for commercial industrial use and the portion of the parcel proposed for the interconnection
facility is currently wooded. The interconnection facility site would include all equipment necessary to
safely connect the SFEC with the NYISO transmission system (see Figure 3.2-4 in the COP).

In addition to the landing sites and interconnection facility, the Project would use various ports for
construction and installation as well as for O&M. SFW has proposed an O&M facility to be located onshore
in an existing port either in Montauk, East Hampton, or in Quonset Point, North Kingstown, Rhode Island.

Montauk Harbor supports the largest commercial fishing port in New York State, both in terms of the
landed value of fish and the number of fishing vessels. The harbor is also an estuary supporting
populations of fish and wildlife (Liquori and Nagle 2005). The Montauk dock area is a major commercial
and industrial center with restaurants and shops alongside a working waterfront with zoning that supports
these uses. Land uses are consistent with zoning, including a marina, boatyards, fish processing, a ferry
terminal, restaurants, and some retail (Dodson and Flinker 2017). The ferry terminal provides summer
service to Block Island, Martha’s Vineyard, and New London, Connecticut. The USCG operates a station
on Star Island in Montauk Harbor, which serves as a search and rescue and law enforcement unit.
Montauk Airport is on the east side of the harbor.

Quonset Point, a port located in the town of North Kingstown, Rhode Island, is a former naval air station
that is now a thriving, modern industrial park (Interface Studio 2016). The industrial park, known as
Quonset Point/Davisville Business Park, is on a peninsula in Narragansett Bay. The port is a multimodal
transportation area with deepwater piers used for both shipping and ship repairs, an airport with the
longest runway in the state, freight and passenger rail facilities, and interstate highway connections. The
availability of a variety of industrially zoned land with full-service networks provide opportunities for
new industries (Maguire Group, Inc. 2008).

Port facilities in New York, Rhode Island, Massachusetts, Connecticut, New Jersey, Maryland, Virginia,
and/or Nova Scotia would support offshore installation activities for the SFWF and the offshore SFEC (see
Table 3.1-5 in the COP). These ports are generally industrial in character and are typically adjacent to other
industrial or commercial land uses and major transportation corridors. Before construction begins, SFW
would finalize mobilization plans and arrangements at port facilities to support Project activities, including
logistic support for fabrication, as needed (Jacobs 2021). See Section 3.5.1 (Commercial Fisheries and For-
Hire Recreational Fishing), Section 3.5.3 (Demographics, Employment, and Economics), and Section 3.5.8
(Recreation and Tourism) for discussions of recreational vessel and commercial fishing activity in these ports.
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3.5.5.2 Environmental Consequences

3.55.21 ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.5-1 lists the issues identified for this resource and the indicators and significance criteria used to
assess impacts for the final EIS.

Table 3.5.5-1. Issues, Indicators, and Significance Criteria Used to Assess Impacts to Land Use
and Coastal Infrastructure

Issue Impact Indicator Significance Criteria
Public health and Construction- or operation-related Negligible: No measurable/detectable change to area land use
safety volume increases, traffic delays, traffic ~ would occur.

re-routes, and noise Minor: Impacts would be detectable but would be short term and

Onshore EMF localized.

Moderate: Impacts would be detectable and broad-based,
affecting a variety of land uses, but would be short term and
would not result in long-term change.

Land use code and  Qualitative assessment of compliance  Major: Impacts would be detectable, long term, extensive, and
zoning with local land use regulations result in permanent land use change.

Port improvements Changes to vehicle, vessel traffic
and operations volumes, and infrastructure demands

3.5.5.2.2 NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing land use and coastal infrastructure
trends from past and present activities. Attachment 3 in Appendix E provides additional information
regarding past and present activities and associated land use and coastal infrastructure impacts. Future
non-Project actions include inlet management; beach, dune, and berm construction; breach response
plans; raising and retrofitting homes; road raising; and coastal process features, disaster cleanup and
remediation, and port upgrades, including onshore development or underwater improvements such as
dredging in New York, Connecticut, Rhode Island, and Massachusetts, to support the offshore wind
industry. Attachment 3 in Appendix E discloses future non-offshore wind activities and associated land
use and coastal infrastructure impacts. These impacts are also described below.

Future Activities (without the Proposed Action)

Onshore, neighboring or adjacent land to reasonably foreseeable projects could temporarily be disturbed
by future Project—related noise, vibration, and dust as well as travel delays along impacted roads. The
simultaneous construction of two or more onshore development projects and/or landing sites and onshore
cable routes would generate cumulative short-term impacts to land use. State and local agencies would be
responsible for managing actions to help minimize and avoid noise, air quality, and other impacts on
nearby neighborhoods during construction. For the reasons described in the following sections, under the
No Action alternative, land disturbance would have negligible to minor, short-term adverse cumulative
impacts to land use and coastal infrastructure.

Accidental releases and discharges: Future offshore activities could result in accidental releases of trash or
water quality contaminants (see Section 3.3.2.2.2 for quantities and details). Trash and contaminant spills
would be minimized by vessel compliance with USCG regulations. In the event of a spill, adjacent
properties and coastal infrastructure could be temporarily restricted. The exact extent of restrictions and
other impacts would depend on the locations of landfall, substations, and cable routes as well as the ports
used to support future offshore wind energy projects. These impacts, however, would generally be
localized and short term.
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Light: Permanent aviation warning lighting on offshore wind WTGs would be visible from south-facing
beaches and coastlines. Visibility would depend upon distance from shore, topography, and atmospheric
conditions but would be long term. If this lighting alters visitor behavior, land use in the form of tourism,
recreation, and property values may subsequently be impacted. Lighting from substations could also affect
the adjacent property use and residential development. However, new substations would be constructed
near existing energy infrastructure or where land development regulations, such as zoning and land use
plan designations, allow such uses. Therefore, land use would not be expected to be measurably changed.

Port utilization: Various ports would be improved to support future offshore wind projects (see Appendix
E). These improvements would occur within the boundaries of existing port facilities or repurposed
industrial facilities, would be similar to existing activities at the existing ports, and would support state
strategic plans and local land use goals for the development of waterfront infrastructure. Therefore, ports
would experience long-term beneficial impacts such as greater economic activity and increased
employment due to demand for vessel maintenance services and related supplies, vessel berthing, loading
and unloading, warehousing and fabrication facilities for offshore wind components, and other business
activity related to offshore wind. State and local agencies would be responsible for minimizing the
potential adverse impacts of these future port expansions by managing port resources and traffic control
to ensure continued access to ports and adjacent land uses.

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 land use
and coastal infrastructure associated with the Project would not occur. However, ongoing and future
activities would have continuing temporary to long-term impacts on land use and coastal infrastructure,
primarily through onshore construction and port activities.

BOEM anticipates that the range of impacts for reasonably foreseeable offshore wind activities would be
negligible to minor. As described in Appendix E Attachment 3, BOEM anticipates that the range of
impacts for ongoing activities and reasonably foreseeable activities other than offshore wind would be
minor adverse and minor beneficial. Accidental releases and land disturbance could have temporary
adverse impacts on local land uses, but as a whole, ongoing use and development would support the
region’s diverse mix of land uses and provides support for continued maintenance and improvement of
coastal infrastructure.

Considering all the IPFs together, BOEM anticipates that the impacts associated with future offshore
wind activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in
minor adverse and minor beneficial impacts because the overall effect would be small, localized, and
short term.

3.5.5.2.3 PROPOSED ACTION ALTERNATIVE

Construction and Installation

Land uses impacted by the construction of offshore components would include chosen port facilities used
for shipping, storing, and fabricating Project components and for crew transfer, cargo logistics, and
storage. SFW would use one or more ports to offload shipments of components, prepare them for
installation, and load components onto vessels for delivery and installation. Selected ports could require
improvements or upgrades to meet Project needs (see Table 3.1-5 in the COP). Jacobs (2021) notes that
required port upgrades could include erection of buildings (up to 350,000 square feet); reinforcement of
terrestrial bearing capacity (up to 1,300,000 square feet) and changes to surface materials, reinforcement,
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and/or rehabilitation of quayside(s) (up to 500 feet); and installation of supporting infrastructure such as
lighting, electricity, water, fencing, and/or a security booth. Such upgrades, if necessary, would be
conducted by individual ports or lessees operating within the confines of ports and would not be
conducted by SFW.

BOEM (2016) analyzed potential impacts to ports that could require upgrades to accommodate offshore
wind projects or that are in the process of completing upgrades in anticipation of increased port use
associated with offshore wind projects. BOEM noted that land use and transportation impacts primarily
include land-based space conflicts with current or planned uses of adjacent areas and land-side traffic
delays or conflicts associated with construction. BOEM (2016) also identified potential water-based space
conflicts with other uses of port waterways such as dredging, pile driving, and fill placement. The ports
under consideration for construction staging are industrial in character, designated by local zoning and
land use plans for heavy industrial activity, and typically adjacent to other industrial or commercial land
uses and major transportation corridors.

Activities associated with offshore construction of the Project would generate noise, vibration, and
vehicular traffic, and would temporarily alter views at one or more ports listed in Table 3.1-5 in the COP.
Port improvements would result in combustion emissions from construction vehicles and equipment and
could result in fugitive particulate emissions from soil movement. These impacts would be typical for
construction in and operation of industrial ports. Noise, vibration, vehicular traffic increases, and
vehicular emission generation would be short term. Space use conflicts would also be short term and
would be minimized through siting for minimal displacement and coordination with both waterway users
and the USCG (BOEM 2016). Potential land-side transportation impacts would be minimized through
construction hour restrictions, improvements such as road widening and signalization, and appropriate
route selection (BOEM 2016). Activity and development from the Project would not occur at levels above
those typically experienced or expected at these facilities and would not hinder other nearby land use or
use of coastal infrastructure. Overall, construction and installation of offshore components would have
minor, beneficial impacts to land use and coastal infrastructure by supporting designated uses at ports and
supporting port improvements and/or redevelopment. Improvements such as road widening and
signalization would provide transportation flow benefits over the long term. Section 3.5.3 Demographics,
Employment, and Economics provides additional detail regarding potential economic impacts of the
Project’s use of the listed ports.

Construction of the chosen landing site and onshore SFEC route would temporarily disturb neighboring
land uses through temporary increases in construction noise, vibration and dust, and intermittent delays in
travel along impacted roads. Sheet pile installation for sea to shore transition HDD operations would
occur over approximately 2 days, would occur during the daytime hours (7:00 a.m. to 8:30 p.m.), and
would be largely generated by an excavator, crane, and sheet pile driver. Noise generated by these
activities would comply with the Town of East Hampton noise code but would exceed the NYSDEC
noise guidelines, requiring implementation of noise BMPs such as notifying nearby residences of the days
and times that sheet piling would occur; installing the perimeter sound wall prior to sheet pile driving, if
construction logistics allow; and using quieter methods (i.e., push-in piling) to install sheet piling as
geological conditions allow.

Construction and installation of the Project’s onshore components would require construction staging in
parking lots adjacent to or near the landing sites, reducing public parking available at Beach Lane or Hither
Hills State Park during construction. These disturbances would be short term, with timing projected to
occur between September and May (see COP Table 1.5-1). Construction along public roadways would be
completed in a matter of days or weeks. At the landing site, the Project would make the physical
connection between the offshore SFEC and the onshore SFEC in one underground concrete transition vault.
The only long-term visible components of the cable system would be the manhole covers (Jacobs 2021).
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Onshore construction and installation would include trench excavation and placement of the onshore
SFEC within existing paved roads and the railroad ROW. SFW would abide by local construction
ordinances. Construction would occur primarily during normal daylight hours except for certain activities
associated with cable installation at the chosen landing site (Jacobs 2021) that could require nighttime
activity to meet rapid construction timelines. SFW would work with the Town of East Hampton to
develop a detailed plan that includes traffic and other control measures prior to beginning major
construction. The traffic plan with East Hampton would identify appropriate alternative routes that would
accommodate projected traffic loading during construction activities. BOEM assumes that the Project
would avoid permanent disruption to existing underground utilities, such as water, sewer, and electrical
lines. However, depending on the exact placement of the onshore SFEC cable, the physical size and
location of the cable could hamper future installation of public utilities such as water, sewer, and storm
water lines, which are typically placed beneath roadway travel lanes. Construction noise would approach
or exceed the NYSDEC noise guideline limit for construction activities at receptors immediately adjacent
to the road or railroad ROWs. BMPs (see Table G-1 in Appendix G) would be implemented to minimize
construction noise such as replacing back-up alarms with strobes, assuring that equipment is functioning
properly and is equipped with mufflers, locating especially noisy equipment as far from sensitive
locations as possible, using quieter construction equipment, using path noise controls such as portable
enclosures, limiting the period of time when construction occurs, and maintaining strong communication
with the public. Vehicular and construction equipment emissions would be similar to those described for
offshore development. The potential impacts from construction and diesel-generating equipment would be
reduced through mitigation measures related to fuel-efficient engines, as outlined in Section 3.2.1, Air
Quality. As a result, and considering the described traffic, construction and installation of the Project
would have a moderate adverse impact to land use and coastal infrastructure.

The interconnection facility would be constructed adjacent to the existing East Hampton substation, in an
area zoned for commercial industrial use. Installation of the interconnection facility could increase
visibility of the existing substation to nearby residents along Horseshoe Drive (Jacobs 2021). The visual
impacts of the interconnection facility would be minimized through the installation of vegetation to
provide year-round screening from nearby Horseshoe Drive, appropriate substation siting, low-profile
design, and minimal lighting, all of which would be directed downward (EDR 2018). As designed, the
interconnection facility would generate sound below existing, ambient sound levels (VHB 2020).
According to federal, state, and local noise standards, there would be no impact and no need for
mitigation as a result of the operation of the interconnection facility. The interconnection facility,
therefore, would have a negligible adverse impact to land use and no impacts to coastal infrastructure.

The Project would include an O&M facility to be located onshore at either Lake Montauk, East Hampton or
in Quonset Point, North Kingstown, Rhode Island. The O&M facility could use existing buildings or
require renovation or new construction of buildings and installation of a stationary land-based crane and
floating dock. If the Lake Montauk location is selected, modification would be required for the in-water
portions of the site, including maintenance repairs to the existing bulkhead and both initial and maintenance
dredging to support the crew transfer vessels (BOEM 2021). To allow for suitable depths for navigation
and berthing, a dredge footprint of up to 1,500 square feet would be required, with annual maintenance
dredging of up to 40,500 cubic feet over a 10-year period. Dredged materials would be loaded into scows
that, once full, would be transported to the adjacent beach west of the Montauk Harbor entrance, where
sediment would be pumped to shore and used as nourishment material. Other potential in-water work
would include maintenance repairs to the existing bulkhead. A floating dock would also be installed
through pile installation to support berthing a single crew transfer vessel. One additional pile would be
installed to provide safe berthing conditions (i.e., mooring dolphin). These actions could result moderate,
short-term adverse land use and coastal infrastructure impacts due to disruption of access, noise, and dust
typically associated with construction.

3-188



South Fork Wind Farm and South Fork Export Cable Project Final Environmental Impact Statement

Operations and Maintenance and Conceptual Decommissioning

O&M would require daily activity at the O&M facility and periodic activity at the port chosen for O&M
installation. Activity would also occur at other ports, if needed. The O&M facility would include offices,
a warehouse, training facilities, repair facilities, and a floating dock, which are consistent with the range
of land uses associated with the ports listed in Table 3.1-5 in the COP. The increased activity within any
of the listed port areas zoned for business and industrial uses would reinforce the designated land use and
provide a source of investment in the coastal infrastructure. O&M activities would be limited to
temporary, periodic use of vehicles and equipment; associated impacts would be minor and would not
affect land uses over those that typically occur at port facilities. Activities at ports, as described under
construction and installation, would be consistent with the existing and designated uses at other ports.
O&M of offshore components would therefore have minor, beneficial impacts to land use and coastal
infrastructure by supporting designated uses at ports and supporting port improvements and/or
redevelopment that would benefit port uses beyond those necessary for the Project.

Once installed, the onshore SFEC would be underground and would not change adjacent land uses or
affect coastal infrastructure. Modeling results for onshore EMF indicate that maximum emissions would
not exceed 4.7 mG at 3.28 feet aboveground and 50 feet from the duct bank line, which is below the New
York Public Service Commission EMF limits of 200 mG. The maximum calculated magnetic field level
at the sea-to-shore transition is 0.3 mG at an HDD depth of 62 feet, 1.8 mG at an HDD depth of 22 feet,
and 11 mG at an HDD depth of 7 feet (Exponent 2018). Because these modeled values are well below the
reported human health reference levels of 2,000 mG and 9,040 mG for the general population (Institute of
Electrical and Electronics Engineers 2006; International Commission on Non-ionizing Radiation
Protection 2010), onshore EMF adverse impacts would be long term but negligible. The SFEC would be
installed at least 30 feet (9.1 m) below the current profile of the beach (Jacobs 2021). SFW has also
designed the Project to account for site-specific oceanographic and meteorological conditions within the
analysis area; therefore, potential for beach erosion to expose the SFEC at the sea to shore transition zone
would be long term but negligible.

O&M activities would include periodic inspections and repairs at the interconnection facility and cable
access manholes, which would require minimal use of worker vehicles and construction equipment.
Periodic maintenance and repairs would have temporary impacts on access to adjacent land uses. The
onshore SFEC would therefore have negligible impacts on land use and coastal infrastructure.

Impacts during conceptual decommissioning would be similar to the impacts during construction and
installation. The activity generated at listed ports would continue to be consistent with existing and
designated port uses. For onshore decommissioning, any removal of the underground, onshore cables (if
not decommissioned in place) could result in temporary construction disturbances and delays along the
affected roads and near the landing sites. The length and extent of these delays would be similar to those
experienced during installation. If conceptual decommissioning occurs outside of the June to August peak
tourist season, conceptual decommissioning of the onshore components of the Project would result in
negligible impacts to land use, whereas conceptual decommissioning of the offshore components would
result in beneficial impacts to port land use through supported port activities and expanded port
infrastructure that would be available to other users into the future.

Cumulative Impacts

Onshore construction associated with the Proposed Action would add noise and land disturbance through
the removal of 2.4 acres of land for the interconnection facility and a small area (0.1 acre) of land at the
selected O&M facility to conditions under the No Action alternative. The Proposed Action would also
introduce lighting at the interconnection facility, although lighting would be minimal. These actions
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would result in localized, short-term, minor incremental impacts on land use and coastal infrastructure. If
SFW chooses the Hither Hills SFEC route, construction activities could coincide with the projected East
Hampton Railroad Station improvements and could increase traffic delays; result in additional traffic
rerouting; and increase short-term, construction-related vehicular and equipment emissions that would
impact area residents. The FIMP Project to control beach erosion and provide hurricane protection would
also extend to Montauk Point, approximately 10 miles east of Hither Hills State Park. Activities
associated with the FIMP Project could overlap with the proposed cable landing and onshore SFEC route
initiation at Hither Hills State Park. Longer delays at roadways and extended construction windows could
result from the overlapping projects. No other onshore development projects would be adjacent to (and
none would use roads impacted by) the Project landing sites and onshore SFEC. BOEM assumes that
other projects would occur near existing energy infrastructure or where land development regulations,
such as zoning and land use plan designations, allow such uses. State and local agencies would also be
responsible for minimizing and avoiding noise, air quality, and other impacts on nearby neighborhoods
during construction. Therefore, cumulative impacts associated with the Project when combined with past,
present, and reasonably foreseeable future activities would be temporary, localized, and minor.

Offshore impacts would predominately be associated with changes in lighting, port use, and spills.

Accidental releases and discharges: The Proposed Action could result in accidental release of
contaminants, trash/debris, or invasive species that could add to releases from other reasonably
foreseeable projects. However, the potential volumes of oils, lubricants, and diesel spilled would be
minimal and would result in localized, short-term, negligible incremental impacts on land use and coastal
infrastructure. The Project and other reasonably foreseeable projects would be expected to comply with
any applicable permit requirements to implement erosion, storm water, and spill controls to minimize,
reduce, or avoid impacts on water and air quality. As a result, the Proposed Action when combined with
past, present, and other reasonably foreseeable projects would result in adverse, short-term, and negligible
cumulative impacts on land use and coastal infrastructure.

Light: The Proposed Action would add permanent lighting for up to 15 WTGs and one OSS. Although this
lighting would be visible, in part, from south-facing beaches and coastlines, this represents a negligible
(less than a 1%) incremental increase over total estimated WTG and OSS foundations providing long-term
lighting under the No Action alternative if all projected offshore wind projects are constructed. BOEM
estimates a maximum cumulative total of 2,301 offshore WTGs and OSS foundations for the Proposed
Action plus all other future offshore wind projects. Therefore, the cumulative impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would be similar
to those impacts described under the No Action alternative and would be negligible.

Port utilization: Port upgrades and vessel activity associated with the Proposed Action could result in
minor beneficial and minor adverse incremental impacts through an increase in economic and
employment opportunities, as well as reduced port access, increased delays and congestion, or increased
collision risk. Project port activity and upgrades (via dredging and in-water work) could also coincide
with other forecasted projects. Quonset Point is scheduled to undergo remediation at the former NIKE
Battery PR-58 and Disaster Village Training Area in 2021. No specific non-Project improvements are
proposed for Montauk Harbor, but the New York State Energy Research Development Authority issued
an offshore wind master plan that notes Montauk Harbor as having the potential to be used or developed
into facilities capable of supporting offshore wind projects (New York State Energy Research
Development Authority 2017).

Port activities could be delayed or area transportation routes could experience longer delays as result of the
overlap in construction activities. All activities would, however, be in accordance with land use goals and
plans. Construction and operation improvements associated with the Project and other offshore wind
energy would occur within the boundaries of existing port facilities or repurposed industrial facilities,
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would be similar to existing activities at the existing ports, and would support state strategic plans and local
land use goals for development of waterfront infrastructure as well as economic opportunities (see Section
3.5.3.2.3 [Proposed Action Alternative]). State and local agencies would also be responsible for minimizing
the impacts of these future development plans by ensuring continued access to ports and adjacent land uses
and minimization or avoidance of noise, air quality, and other impacts on nearby neighborhoods. Therefore,
when considered in combination with past, present, and other reasonably foreseeable projects, the Project
would have temporary negligible adverse impacts and long-term, minor beneficial impacts.

Conclusions

Project construction and installation and conceptual decommissioning would temporarily generate noise,
vibration, and vehicular traffic. Impacts during O&M would be expected to be similar, but in lower
duration and extent. BOEM anticipates the adverse impacts resulting from the Proposed Action alone
would range from negligible to moderate, due to land disturbance activities. Project O&M would also
generate long-term, minor beneficial impacts by supporting designated uses at ports and supporting port
improvements and/or redevelopment. Therefore, BOEM expects the overall impact on land use and
coastal infrastructure from the Proposed Action alone to be minor adverse and minor beneficial, as the
overall adverse effect due to land disturbance would be small, localized, and short term. Beneficial
impacts could also result from port utilization.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Proposed Action resulting from individual IPFs would range from negligible to minor
and minor beneficial, for similar reasons as above. Considering all the IPFs together, BOEM anticipates
that the overall impacts associated with the Proposed Action when combined with past, present, and
reasonably foreseeable activities would result in minor impacts and minor beneficial impacts to land use
and coastal infrastructure. BOEM made this call because the overall adverse effect would be small and
the resource would be expected to recover completely. Beneficial impacts could also result from port
utilization.

3.55.24 VESSEL TRANSIT LANE ALTERNATIVE

This alternative would not impact land use and coastal infrastructure. Therefore, the impacts of this
alternative would be the same as those of the Proposed Action. Adverse impacts would be negligible to
moderate and both short term and long term; minor beneficial impacts would be long term.

Cumulative Impacts

If the Transit alternative is implemented, economic activity at port facilities and underused industrial sites
could increase. These cumulative impacts resulting from the Transit alternative would be consistent with
established state and local land use goals and when combined with past, present, and reasonably
foreseeable future development could generate beneficial impacts not measurably different from the
Proposed Action: negligible to minor and minor beneficial.

Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, these changes would not measurably affect land use and coastal infrastructure. Therefore, BOEM
expects that the impacts resulting from the alternative alone would be similar to the Proposed Action and
range from negligible to moderate. Project O&M would also generate long-term, minor beneficial
impacts by supporting designated uses at ports and supporting port improvements and/or redevelopment.
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In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts would be similar to the Proposed Action (with
individual IPFs leading to impacts ranging from negligible to minor and minor beneficial). The overall
impacts of the Transit alternative when combined with past, present, and reasonably foreseeable activities
would therefore be the same level (with similar rationale) as under the Proposed Action: minor adverse
and minor beneficial.

3.55.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

The Habitat alternative under either layout option would not impact land use and coastal infrastructure.
Therefore, the impacts of this alternative would be the same as those of the Proposed Action. Adverse
impacts would be negligible to moderate and both short term and long term; minor beneficial impacts
would be long term.

Cumulative Impacts

The Habitat alternative under either layout option would not affect Project onshore activities; therefore,
cumulative effects to land use and coastal infrastructure would be the same as those described under the
Proposed Action: negligible to minor and minor beneficial.

Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs and their
associated inter-array cables, these changes would not measurably affect land use and coastal
infrastructure. Therefore, BOEM expects that the impacts resulting from the alternative alone would be
similar to the Proposed Action and range from negligible to moderate. Project O&M would also generate
long-term, minor beneficial impacts by supporting designated uses at ports and supporting port
improvements and/or redevelopment.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Habitat alternative’s incremental impacts would be similar to the Proposed Action (with
individual IPFs leading to impacts ranging from negligible to minor and minor beneficial). The overall
impacts of the Habitat alternative under either layout option when combined with past, present, and
reasonably foreseeable activities would therefore be the same level as under the Proposed Action: minor
adverse and minor beneficial.

3.5.5.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects that land use and coastal infrastructure impacts would range from
negligible to moderate and minor beneficial for all action alternatives. The main drivers for this impact
rating are the beneficial impacts of port utilization and minor impacts of land disturbance.

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
expects that the incremental impact from any action alternative would be similar, with the level of
individual impacts ranging from negligible to minor and minor beneficial. Therefore, the overall impact
of any action alternative when combined with past, present, and reasonably foreseeable activities would
be minor adverse and minor beneficial, as the overall adverse effect due to land disturbance would be
small, localized, and short term. Beneficial impacts could also result from port utilization.
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3.5.5.4 Mitigation

No potential additional mitigation measures for land use and coastal infrastructure are identified in
Appendix G.

3.5.6 Navigation and Vessel Traffic

The reader is referred to Table 2.3.1-1 and Appendix H for a discussion of current conditions and
potential impacts to navigation and vessel traffic from implementation of the Proposed Action and other
considered alternatives.

3.5.7 Other Uses (marine, military use, aviation, offshore energy)

3.5.71 Affected Environment

Marine mineral resources and dredged material disposal: BOEM’s Marine Mineral Program manages
non-energy minerals (primarily sand and gravel) in federal waters of the OCS and leases access to these
resources to target shoreline erosion, beach renourishment, and restoration projects. At this time, there are
no active or requested BOEM leases near the Project. The closest active BOEM lease is offshore of New
Jersey, approximately 162 miles from the Project (BOEM 2018a). One USACE borrow area (7A) is
located offshore the town of Wainscott, in the vicinity of the SFEC.

The EPA designates and manages dredged material disposal sites, and USACE permits the disposal of
material in the sites. One active disposal site is located in the analysis area approximately 3 miles east of
Block Island, Rhode Island, and 10 miles northwest of the SFWF. No inactive or closed disposal sites are
located in the geographic analysis area.

Increased shoreline erosion and coastal damage from storms has led to increased demand for sand
resources in recent years. Although this increased demand is expected to continue, BOEM does not
anticipate overlap between marine mineral leases and the Proposed Action.

Military and national security uses: The U.S. Navy, the USCG, and other military entities have numerous
facilities in the region. Major onshore regional facilities include Naval Station Newport, the Naval
Submarine Base New London, the Northeast Range Complex/Narragansett Bay Operation Area, Joint
Base Cape Cod, and numerous USCG stations (Epsilon Associates, Inc. 2018). Onshore and offshore
military use areas could have designated surface and subsurface boundaries and special use airspace. The
Project is entirely within the Navy’s Narragansett Operating Area in which national defense training
exercises and system qualification tests are routinely conducted (MARCO 2019). This operating area
extends approximately 100 miles south and 200 miles east of the Project. The Project is approximately 10
miles north of a Military Special Use Airspace (FK Facility Narragansett Bay) and 20 miles northeast of
the closest submarine transit lanes. A U.S. Department of Defense assessment of compatibility of offshore
wind development with military assets and activities determined that potential conflicts exist in the area
surrounding the Project and could require site-specific mitigation measures (OCM 2019).

Military and national security interests are expected to continue to use the onshore and offshore areas in
the analysis area at similar levels in the foreseeable future.

Aviation and air traffic: Numerous public and private airports serve portions of New York, Rhode Island,
and Massachusetts in the region surrounding the Project. Major airports serving the region include Boston
Logan International Airport, located approximately 100 miles northeast of the Project; T.F. Green Airport
in Providence, Rhode Island, located approximately 50 miles north of the Project; and Montauk Airport in
Montauk, New York, approximately 30 miles west of the SFWF and 9 miles north of the offshore SFEC.
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The closest public airports to the Project are Nantucket Memorial Airport, approximately 55 miles east on
Nantucket; Martha’s Vineyard Airport, approximately 32 miles northeast on Martha’s Vineyard; and
Block Island State Airport, approximately 20 miles west on Block Island.

Air traffic is expected to continue at current levels in and around the Project.

Offshore energy uses: The OCS near the Project is currently experiencing active leasing and exploration
in support of offshore wind energy development. Appendix E provides a list of known and anticipated
offshore wind project and wind energy leases exist in the area that could lead to additional wind farm
development. BOEM anticipates that developers may continue to propose offshore wind energy projects
near the Project. The trend in increased wind farm development is anticipated to continue on the OCS.
Several tidal energy projects have been implemented in the region and several are in the planning stages.
Tidal energy projects are typically located in the nearshore environment where landforms constrict tidal
water passage, thereby increasing the velocity of tidal currents. No such landforms exist in the analysis
area, so tidal projects are not discussed further in this section.

Undersea cables: At least seven undersea cables are buried in the seabed west of the Lease Area that the
offshore SFEC would cross. These cables deliver telecommunications signals between North America
and Europe. Other than cables for other offshore wind projects, BOEM has not identified any publicly
noticed plans for additional submarine cables or pipelines; therefore, no new cable installation is
expected.

Radar systems: Several radar systems supporting commercial air traffic control, national defense, weather
forecasting, and ocean condition observation operate near the Project (Epsilon Associates, Inc. 2018). In
all, nine radar systems are within operational “line of site” of the SFWF, eight of which are high-
frequency radars used to measure ocean currents and one airport surveillance radar (ASR) at Warwick Rl
(Colburn et al. 2020).

The high-frequency SeaSonde radars are operated by the Integrated Ocean Observing System. SeaSonde
radar stations are located on the southern shore of Martha’s Vineyard (three stations); on the southern
shore of Nantucket (two stations); on the southeastern shore of Block Island (one station); on Montauk
Point, Long Island (one station); and on the mainland shore at Misquamicut, Rhode Island (one station)
(Integrated Ocean Observing System 2018).

The closest air traffic control radar system operates at Boston Logan International Airport and provides
flight control for 165,000 square miles of airspace that includes airports in Connecticut, Vermont,
Massachusetts, Rhode Island, Maine, New Hampshire, New York State, and Pennsylvania (FAA 2018).
The Precision Acquisition Vehicle Entry/Phased Array Warning System installation at Joint Base Cape
Cod supports national defense in the regions surrounding the Project. The nearest Next-Generation Radar
weather system is located approximately 60 miles north of the Project. Additionally, the FAA operates a
Terminal Doppler Weather Radar installation at Boston Logan International Airport.

These radar systems would continue to provide weather, navigational, and national security support to the
region. The number of radars and their coverage area is anticipated to remain at current levels for the
foreseeable future.

Scientific research and surveys: Regular fisheries management and ecosystem monitoring surveys
conducted by or in coordination with the NEFSC would overlap offshore wind lease areas in the New
England region and south into the Mid-Atlantic region. Surveys include 1) the NEFSC Bottom Trawl
Survey, a more than 50-year multispecies stock assessment tool using a bottom trawl; 2) the NEFSC Sea
Scallop/Integrated Habitat Survey, a sea scallop stock assessment and habitat characterization tool, using
a bottom dredge and camera tow; 3) the NEFSC Surfclam/Ocean Quahog Survey, a stock assessment tool
for both species using a bottom dredge; 4) the NEFSC Ecosystem Monitoring Program, a more than 40-
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year shelf ecosystem monitoring program using plankton tows and conductivity, temperature, and depth
units; 5) NOAA’s Atlantic Marine Assessment Program for Protected Species aerial and shipboard
survey; and 6) North Atlantic Right Whale Sighting Advisory System aerial survey (BOEM 2021). As
future wind development continues, alternative platforms, sampling designs, and sampling methodologies

could be needed to maintain surveys conducted in or near the Project.

3.5.7.2

35721

Environmental Consequences

ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.7-1 lists the issues identified for this resource and the indicators and significance criteria used to

assess impacts for the final EIS.

Table 3.5.7-1. Issues, Indicators, and Significance Criteria Used to Assess Impacts to Other Marine

Uses

Issue

Impact Indicator

Significance Criteria

Reduction in the military’s ability to
access and use the site due to
construction vessel traffic and WTG
installation

Level of interruption to military exercises

Reduced availability of offshore energy
(oil/gas) production at the site

Acreage of oil and gas activities excluded
due to WTGs or offshore SFEC

Reduced access to sand and minerals
on the OCS

Acreage of mineral extraction area
excluded due to WTGs or offshore SFEC

Risk to aviation traffic

Qualitative assessment of risk to approach
flight vectors to regional airports

Impact to land-based radar (air traffic
control, NOAA weather, high-frequency
ocean observation radar)

Qualitative assessment of potential for
radar shadow

Impacts to other renewable energy
projects, particularly if there is overlap
in ports to be used; transit lane
orientation

Qualitative assessment of potential for
exclusion of other renewable energy
projects

Impact to any proposed/approved
pipelines; electricity/telecom
transmission lines

Qualitative assessment of potential for
exclusion of or damage to other undersea
cables

Impacts to scientific research and
surveys

Qualitative assessment of potential for
reduced or eliminated survey opportunities

Impact to dredged material ocean
disposal sites

Project overlap with ocean disposal sites

Negligible: No measurable impacts would
occur.

Minor: Adverse impacts to the affected
activity could be avoided with EPMs, and
impacts would not disrupt the normal or
routine functions of the affected activity.
Once the Project is decommissioned, the
affected activity would return to a
condition with no measurable effects.

Moderate: Impacts to the affected activity
are unavoidable, but EPMs would reduce
impacts substantially during the life of the
Project. The affected activity would have
to adjust somewhat to account for
disruptions due to impacts of the Project,
or, once the Project is decommissioned,
the affected activity would return to a
condition with no measurable effects if
proper remedial action is taken.

Major: The affected activity would
experience unavoidable disruptions to a
degree beyond what is normally
acceptable, and, once the Project is
decommissioned, the affected activity
could retain measurable effects
indefinitely, even if remedial action is
taken.

3.5.7.2.2

NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing other use trends from past and
present activities. Attachment 3 in Appendix E provides additional information regarding past and present
activities and associated impacts to other uses. Future non-Project actions include cable trenching, port
expansion, and increased vessel traffic. Attachment 3 in Appendix E discloses future non-offshore wind
activities and associated other uses impacts. Impacts associated with future offshore wind activities are

described below.
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Future Projects
Marine Mineral Resources and Dredged Material Disposal

Presence of structures and new cable emplacement/maintenance: The demand for sand resources is
anticipated to grow with increasing trends in coastal erosion, storm events, and sea level rise. The
geographic analysis area contains a large area of available sand and mineral resources (over 4 million
cubic yards of sand available for authorized use [USACE 2020]). Future offshore wind project
infrastructures, including WTGs and transmission cables, could prevent future marine mineral extraction
activities where project footprints overlap with extraction areas. However, mineral extraction typically
occurs within 8 miles of the shoreline, limiting adverse impacts to cable routes. Additionally, future
projects would avoid identified borrow areas by consulting with the BOEM Marine Minerals Program
and USACE before approving offshore wind cable routes. Therefore, the combined adverse impacts on
sand and mineral extraction are anticipated to be negligible under the No Action alternative.

Military and National Security

Presence of structures: Installation of up to 1,294 structures in the RI/MA WEA, which currently supports
only five offshore wind turbines associated with the BIWF, as well as several meteorological buoys (see
Appendix E), would impact military and national security vessels primarily through risk of allision and
collision with stationary structures and other vessels. Vessels could directly allide with WTG foundations.
Vessel traffic would increase during Project construction, and once the WTGs are operational, the
artificial reef effect created by offshore structures could attract commercial and recreational fishing
vessels. This would increase the risk of vessel collisions and increase navigation complexity, leading to
potential use conflicts. In general, risks to military and national security vessels would increase over time
as additional wind energy facilities are built.

Military and national security vessels could allide with WTG structures. However, deep-draft military
vessels are not anticipated to transit outside of navigation channels unless necessary for SAR (of people or
marine mammals) or nontypical operations. Allision risks for smaller vessels moving within or near
offshore wind structures would be higher. However, these risks would be minimized by projects adhering
to structural lighting requirements according to the USCG and BOEM, which would provide lighting at sea
level. Additionally, allision would be further mitigated by following a fixed 1 x 1-nm WTG layout
proposed by offshore wind leaseholders to facilitate safe navigation through the offshore wind energy lease
areas (Brostrom et al. 2019).

Additionally, risk of collision with recreational fishing vessels could indirectly increase as a result of the
artificial reef effect around the offshore wind facility structures. New artificial reef effects could attract
recreational fishing vessels farther offshore than currently occurs, adding to existing vessel traffic and
subsequently increasing the risk of collision with military and national security vessels. Furthermore, an
increase in recreational vessels in and around offshore wind projects could increase the demand for
USCG SAR operations (of people or marine mammals).

In addition to allision or collision risks, military and national security vessels may be impacted by
offshore wind energy structures by the need to change routes and navigate around both project footprints
and project associated vessels, particularly during the construction periods between 2021 and 2030.
Furthermore, military and national security vessels may experience congestion and delays in port due to
the increase in offshore wind facility vessels.
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Military and national security aircraft would be impacted by the presence of tall equipment necessary for
offshore wind facility construction, such as stationary lift vessels and cranes, which would increase
navigational complexity in the area. Warning area W-105A measures approximately 23,000 square miles,
with approximately 4% (approximately 1,000 square miles) overlaying the geographic analysis area
(BOEM 2021). Military and national security operations conducted within W-105A would be impacted
during construction and operation periods. However, it is assumed all offshore wind energy project
operators would coordinate with relevant agencies during the COP development process to identify and
minimize conflicts with military and national security operations.

Measures mitigating risks would include operational protocol to stop WTG rotation during SAR aircraft
operations and implementation of FAA and BOEM recommended navigational lighting and marking to
reduce the risk of aircraft collisions. Wind energy structures would be visible on military and national
security vessel and aircraft radar. Nonetheless, the presence and layout of large numbers of WTGs could
make it more difficult for SAR aircraft to perform operations (of people or marine mammals), leading to
less effective search patterns or earlier abandonment of searches. This could result in otherwise avoidable
loss of life due to maritime incidents.

Navigational hazards would gradually be eliminated when structures are removed during conceptual
decommissioning. Based on coordinating efforts and the anticipated mitigating measures discussed above,
the overall impacts to military and national security uses are anticipated to be minor to moderate under
the No Action alternative.

Traffic: Increased vessel traffic due to construction and conceptual decommissioning of future offshore
wind facilities could lead to course changes of military and national security vessels, congestion and
delays at ports, and increased traffic along vessel transit routes. Vessel activity could peak in 2024 with as
many as 379 vessels involved in construction of reasonably foreseeable projects. While construction
periods of various wind energy facilities may be staggered, some overlap would result in a cumulative
impact to traffic loads.

Aviation and Air Traffic

Presence of structures: Future offshore wind development could add up to 1,294 structures to the offshore
environment in the RI/MA WEA. WTGs could have maximum blade tip height of 853 feet above mean
sea level. As these structures are built, aircraft navigation patters and complexity would incrementally
increase. These changes could compress lower altitude aviation activity into more limited airspace above
the offshore wind energy lease areas leading to airspace conflicts or congestion, and increasing collision
risks for low-flying aircraft.

All existing stationary structures would have navigation marking and lighting in accordance with FAA,
USCG, and BOEM guidance to minimize collision risks.

Open airspace around the lease areas would still exist, however, after all foreseeable future offshore wind
energy projects are built. BOEM assumes that offshore wind project operators would coordinate with
aviation interests throughout the planning, construction, operations, and conceptual decommissioning
process to avoid or minimize impacts on aviation activities and air traffic. For this reason, cumulative
adverse impacts to aviation and airports are anticipated to be minor.

Offshore Energy Uses
Construction and operation of offshore energy projects are expected between 2021 and 2030. This use is

not carried forward for standalone cumulative analysis because the impact of offshore wind is already
evaluated as part of all other IPFs.
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Undersea Cables

Presence of structures: Up to 1,294 structures along with 4,247 miles of cables are expected to be installed
between 2021 and 2030 in the RI/MA WEA as part of future offshore wind energy project infrastructure.
The presence of future offshore wind energy structures could preclude future submarine cable placement
within any given development footprint, requiring future cables to route around these areas. However, the
placement and presence of these cables would not prohibit the placement of additional cables and pipelines.
Following standard industry procedures, cables and pipelines can be crossed without adverse impact. The
risk of allision to cable maintenance vessels could increase as more offshore wind energy projects are
constructed. However, given the infrequency of required maintenance at any given location along a cable
route, this risk is expected to be low. Impacts on submarine cables would be eliminated during conceptual
decommissioning of offshore wind farms if export cables associated with those projects are removed. Under
the No Action alternative, minor cumulative adverse impacts to cables in the area would be anticipated.

Radar

Presence of structures: WTGs that are near or in direct line-of-site to land-based radar system can
interfere with the radar signal causing shadows or clutter in the received signal. Construction of 1,294
structures in the RI/MA WEA could lead to long-term, minor cumulative impacts to radar systems.
However, these structures would be sited at such a distance from existing and proposed land-based radar
systems to minimize interference to most radar systems.

BOEM assumes that all offshore wind developments in the geographic analysis area would use the
developer agreed up 1 x 1-nm spacing in fixed east-west rows and north—south columns (Baird 2020),
and will evaluate each of those individual projects in their respective NEPA analyses. This arrangement
would reduce, but not eliminate, navigational complexity and space use conflicts during the operation
phases of the projects. Navigational complexity in the area would increase during construction as offshore
wind foundations are installed, would remain constant during simultaneous operations, and would
decrease as projects are decommissioned and structures are removed. The Final Massachusetts and Rhode
Island Port Access Route Study (USCG 2020) concludes that general mitigation measures, such as
properly trained radar operators, properly installed and adjusted vessel equipment, marked wind turbines,
and the use of AIS all enable safe navigation with minimal loss of radar detection. Following the layout
recommendations in the Final Massachusetts and Rhode Island Port Access Route Study would improve
safety, but it would not remove the risk of allisions or collisions with WTGs during SAR operations (of
people or marine mammals) particularly in challenging weather or visibility conditions (USCG 2020).

Scientific Research and Surveys

Presence of structures: If construction of all projected future offshore wind facilities occurs along the
Atlantic coast, these developments would add up to 2,547 structures between 2021 and 2030 that could
have a maximum blade tip height of up to 853 feet above mean sea level. Collectively, these
developments would prevent NMFS from continuing ongoing scientific research surveys or protected
species surveys under current vessel capacities and could reduce future opportunities for NMFS’
scientific research in the area. This EIS incorporates, by reference, the detailed analysis of potential
impacts to scientific research and surveys provided in the Vineyard Wind final EIS in Section 3.12.2.5,
Scientific Research and Surveys (BOEM 2021). In summary, offshore wind facilities actuate impacts on
scientific surveys and advice by preclusion of NOAA survey vessels and aircraft from sampling in survey
strata and impacts on the random-stratified statistical design that is the basis for assessments, advice, and
analyses. NOAA has determined survey activities within offshore wind facilities are outside of safety and
operational limits. Survey vessels would be required to navigate around offshore wind projects to access
survey locations, leading to a decrease in operational efficiency. The height of turbines would affect aerial
survey design and protocols, requiring flight altitudes and transects to change. Scientific survey and
protected species survey operations would therefore be reduced or eliminated as offshore wind facilities
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are constructed (BOEM 2021). Offshore wind facilities will disrupt survey sampling statistical designs,
such as random stratified sampling. Impacts to the statistical design of region-wide surveys violate the
assumptions of probabilistic sampling methods. Development of new survey technologies, changes in
survey methodologies, and required calibrations could help to mitigate losses in accuracy and precision of
current practices due to the impacts of wind development on survey strata.

Other offshore wind projects could also require implementation of mitigation and monitoring measures
identified in records of decision. Identification and analysis of specific measures are speculative at this
time; however, these measures could further impact NMFS’s ongoing scientific research surveys or
protected species surveys because of the increased vessel activity and/or in-water structures from these
other projects.

BOEM is committed to working with NOAA toward a long-term regional solution to account for changes
in survey methodologies as a result of offshore wind farms.

Overall, the No Action alternative would have major effects on NMFS’ scientific research and protected
species surveys, potentially leading to impacts on fishery participants and communities; as well as
potential major impacts on monitoring and assessment activities associated with recovery and
conservation programs for protected species.

Conclusions

Under the No Action alternative, BOEM would not approve the COP; Project construction and installation,
0O&M, and conceptual decommissioning would not occur; and potential impacts on other uses associated
with the Project would not occur. However, ongoing and future activities would have continuing temporary
to long-term impacts on other uses due to the presence of structures that introduce navigational
complexities and vessel traffic.

BOEM anticipates that the impact to other marine uses from the combination of most ongoing activities
and reasonably foreseeable activities other than offshore wind would be negligible because BOEM
anticipates that any issues with aviation routes or radar systems would be resolved through coordination
with the DOD or FAA, as well as through implementation of navigational marking of structures

according to FAA, USCG, and BOEM requirements and guidelines. Impacts on scientific research and
surveys are anticipated to be moderate for scientific research and surveys due to the impacts of ongoing
offshore wind activities (BIWF) and fishing (static gear) (Weinberg 2020) as well as potential impacts
from climate change and fishing. BOEM anticipates that the impacts to reasonably foreseeable offshore
wind activities would be major, primarily because of the potential impacts to NMFS survey efforts.

Considering all the IPFs together, BOEM anticipates that the impacts associated with future offshore
wind activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in
negligible to minor adverse impacts for most uses, as the overall effect would be small. However, the
overall effect would be notable and moderate adverse for radar systems due to WTG interference, and
major adverse for scientific research and surveys and USCG SAR activities (of people or marine
mammals). The presence of stationary structures could prevent or hamper continued NMFS scientific
research surveys using current vessel capacities and monitoring protocols or reduce opportunities for
other NMFS scientific research studies in the area. Coordinators of large vessel survey operations or
operations deploying mobile survey gear have determined that activities within offshore wind facilities
would not be within current safety and operational limits. In addition, changes in required flight altitudes
due to the proposed WTG height would affect aerial survey design and protocols. BOEM acknowledges
that NOAA’s Office of Marine and Aviation Operations endorses the restriction of large vessel operations
to greater than 1 nm from wind installations due to safety and operational challenges.
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The No Action alternative would forgo the fisheries monitoring that SFW has committed to voluntarily
perform. Therefore, the results of this monitoring would not be available to provide an understanding of
the effects of offshore wind development; benefit future management of finfish, invertebrates, and EFH;
or inform planning of other offshore developments. However, other ongoing and future surveys could still
provide similar data to support similar goals.

3.5.7.2.3 PROPOSED ACTION ALTERNATIVE
Construction and Installation

Marine mineral resources and dredged material disposal: There are no BOEM OCS sand and mineral
lease areas and no identified sand resource blocks within the SFWF and offshore SFEC; therefore, the
Project would have no impacts on these marine mineral resources. Similarly, because Project activities
would not overlap any active dredged material disposal sites, the Project would have no impact on
dredged material disposal. However, SFW has requested a buffer area between USACE borrow area 7A
and the offshore SFEC. This buffer zone could result in long-term, minor adverse impacts to the
USACE’s ability to extract sand from the borrow area.

Military and national security uses: Access by military vessels to the SFWF and SFEC would be limited
during installation; however, USCG search and rescue activities would still occur. The Proposed Action
layout would ensure two lines of orientation for USCG helicopters to conduct search and rescue
operations. The U.S. Department of Defense concluded that the Proposed Action would have minor but
acceptable adverse impacts on their operations (OCM 2019). Therefore, the Project would have minor
adverse impacts on military operations and national security.

Aviation and air traffic: The Proposed Action would add 15 WTGs with maximum blade tip heights of up
to 853 feet above mean sea level to the geographic analysis area. The addition of these structures would
increase navigational complexity and could change aircraft navigation patterns for aircraft flying at low
altitudes and for airports in the vicinity, increasing collision risks for some aircraft during the Proposed
Action’s operational timeframe. However, more than 90% of existing air traffic in the analysis area would
occur at altitudes that would not be impacted by the presence of WTGs (BOEM 2021).

WTGs would be marked with appropriate lighting to meet FAA warning guidelines and would be visible
on the radar systems of low-flying aircrafts, similar to other large-scale sea surface activity. Therefore,
impacts to air traffic would be negligible, long term, and adverse. Similarly, WTG components located at
staging ports could result in issuance of notices to airmen, causing some aircraft to reroute. WTG
components would be in staging ports for brief periods leading to short-term adverse impacts. This is
anticipated to lead to negligible adverse impacts to air traffic.

Offshore energy uses: Because renewable energy projects occur within individual lease areas, there would
be no opportunity for the SFWF to directly overlap or substantially interfere with other renewable energy
projects. However, overlapping construction time frames could lead to increased navigation risk or
impacts to construction ports. Such impacts are not anticipated to affect construction timelines or alter the
layouts of other renewable energy projects. For this reason, adverse impacts to other renewable energy
projects are deemed negligible.

Undersea cables: The installation of the SFEC would cross at least seven undersea telecom cables, three
active and four inactive (see COP Figure 4.6-10). Because SFW would use standard techniques during
installation to prevent damage to cables, adverse impacts would be minor. Cables installed in the future
would be able to cross the SFEC using standard protection techniques; therefore, adverse impacts on
future cables would be negligible.
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Land-based radar systems: No radar screening analysis has been conducted for the Project; however,
because the Project would be installed more than 15 miles from shore, in an area of the OCS very similar
to where the Vineyard Wind Energy Project is planned, the radar screening analysis conducted by
Vineyard Wind provides an acceptable surrogate. Based on that analysis, BOEM concluded the Project
would have only negligible adverse impacts to radar (Epsilon Associates, Inc. 2018).

The Project would, however, adversely impact North American Aerospace Defense Command’s air
defense mission by causing interference with the Falmouth ASR-8, as identified by the DOD
Clearinghouse. To address these concerns, BOEM plans to include approval conditions in the COP
requiring 30- to 60-day advanced notification to the North American Aerospace Defense Command ahead
of Project completion and when the Project is complete and operational for RAM scheduling, funding of
RAM execution, and curtailment for national security or defense purposes, as described in the leasing
agreement. Any other impacts on radar systems are anticipated to be mitigated by overlapping coverage
and radar optimization. The FAA would evaluate potential impacts on radar systems, as well as mitigation
measures, when SFW refiles Form 7460-1 for individual WTGs located within U.S. territorial waters.
SFW’s marine coordinator would remain on duty for the life of the Proposed Action to liaise with
military, national security, civilian, and private interests to reduce potential radar conflicts.

Scientific research and surveys: Scientific research and protected species surveys could be affected from
the construction of the SFWF and SFEC. Some vessels or low-flying aircraft could be required to alter
course to avoid WTGs and NOAA policy advises survey vessels to remain at least 1 mile from fixed
structures if possible (Gabriel 2019). Specifically, the coordinators of large vessel survey operations and
operations deploying mobile survey gear regard survey activities within offshore wind facilities to exceed
current safety and operational limits. In consequence, NOAA has concluded that survey operations would
be curtailed within offshore wind facility areas, if not eliminated, under current vessel capacities and
monitoring protocols. However, the substrate in the SFWF is substantially rock and cobble, making it
suboptimal for survey and commercial trawling because equipment may become entangled. In fact,
commercial fishing effort is substantially less in the SFWF than in surrounding habitat (Northeast Ocean
Data Portal 2018). Also, although vessels or aircraft could be required to make minor course adjustments
to avoid collisions, they would not be completely blocked from access to areas between the WTGs.
Nevertheless, NMFS scientific research and protected species surveys could be curtailed within the Lease
Area, and NMFS believes that construction of the SFWF and the survey adjustments needed will
constitute a major, long-term impact on those surveys.

Operations and Maintenance and Conceptual Decommissioning

Impacts during O&M and conceptual decommissioning of the Project are anticipated to be less than or
similar to those described for construction.

Cumulative Impacts

Marine Mineral Resources and Dredged Material Disposal

Presence of structures and new cable emplacement/maintenance: Because the Project would have no
impacts on marine mineral resources or on dredged material disposal, other than long-term, minor adverse
impacts to the USACE’s ability to extract sand from borrow area 7A, the Project would only add
negligible adverse incremental impacts to the conditions under the No Action alternative. Under the No
Action alternative, it is expected that the demand for sand resources will grow based on current trends.
However, there is a large area of available sand and mineral resources on the OCS (e.g., over 4 million
cubic yards of sand available for authorized use [BOEM 2018b]) and future projects would avoid
identified borrow areas by consulting with the BOEM Marine Minerals Program and USACE before
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approving offshore wind cable routes. Therefore, the cumulative impact for the Proposed Action when
combined with past, present, and reasonably foreseeable projects would be long term and negligible.

Military and National Security Uses

Presence of structures: The Proposed Action would result in short-term and long-term, minor to moderate
incremental impacts to military and national security through the installation of 16 structures (15 WTGs
and one OSS), along with stationary lift vessels and cranes during construction, to conditions under the
No Action alternative, for a total of 1,310 structures within the RI/MA WEA. Project structures could
support artificial reef effects, which may also increase traffic and activity near the WTGs for recreational
fishing or sightseeing vessels. These structures would increase the short-term and long-term risks of
allision for military and national security vessels, as well as search and rescue vessels. However, deep-
draft military vessels are not anticipated to transit outside of navigation channels unless needed for search
and rescue. Potential allision risks if these vessels lost power would be minimized through the Proposed
Action’s 1 x1-nm WTG spacing. BOEM also anticipates that coordination with military and national
security interests would be ongoing during construction and installation, O&M, and conceptual
decommissioning.

Changing navigation patterns could also concentrate vessels within and around the outsides of the Rl and
MA Lease Areas, potentially causing space use conflicts in these areas or reducing the effectiveness of
SAR operations (of people or marine mammals). While the addition of Project structures and associated
construction vessels would also increase navigational complexity or alter navigation patterns for military
and national security aircraft operating in the region, Project structures would be marked as a navigational
hazard per FAA, BOEM, and USCG guidelines and WTGs would be visible on military and national
security vessel and aircraft radar. The Proposed Action would implement a 1 x 1-nm spacing, consistent
with all other projects in the RI/MA WEA.

Proposed Action structures represents no more than a 2% increase over total estimated WTG and OSS
foundations across the geographic analysis area under the No Action alternative. BOEM estimates a
cumulative total of 1,310 offshore WTGs and OSS foundations for the Proposed Action plus all other
future offshore wind projects in the RI/MA WEA. Therefore, the cumulative impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would consist
predominately of impacts described under the No Action alternative, which would represent a long-term,
minor to moderate impact on military and national security uses.

Traffic: As described in Section 3.5.6.2.3 (Proposed Action Alternative), the Proposed Action would
require 13 construction vessels per construction day over the 2-year construction period. This vessel
activity would increase the risk of collisions, allisions, and spills. However, the Proposed Action
represents a small proportion (4%) of the total vessels potentially present. Therefore, the Proposed Action
would result in negligible incremental impacts to military and national security uses.

BOEM estimates a peak of 379 vessels due to offshore wind project construction over a 10-year time
frame. Although the number of construction vessels (reaching a maximum in 2024) would represent a
large portion of the traffic in the region, most vessels would remain in the MWA, with fewer vessels
transporting materials back and forth from ports. With multiple offshore wind projects under construction,
traffic would also be spread among multiple ports to ensure sufficient capacity exists at each port and in
each waterway. Additionally, BOEM also anticipates that coordination with military and national security
interests would be ongoing during construction and installation, O&M, and conceptual decommissioning
activity. Therefore, cumulative impacts associated with the Project when combined with past, present, and
reasonably foreseeable future activities would be long term and minor.
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Aviation and Air Traffic

Presence of structures: Because WTGs are the tallest features expected to be constructed on the OCS,
development of additional offshore wind farms is the only expected activity to cumulatively affect air
traffic. The Proposed Action would result in long-term, negligible incremental impacts to aviation and air
traffic through the installation of 16 structures (15 WTGs and one OSS) to conditions under the No Action
alternative. These structures would also increase navigational complexity and navigation patterns for low-
flying aircraft. BOEM estimates that these impacts would occur for no more than 10% of air traffic, but
affected pilots could be required to alter routes to avoid constructed WTGs. Siting of the Project more than
15 miles offshore would place the Project outside typical approach routes to nearby airports. All existing
stationary structures would have navigation marking and lighting in accordance with FAA, USCG, and
BOEM guidelines to minimize collision risks. WTGs would also be visible on aircraft radar.

Proposed Action structures represents no more than a 2% increase over total estimated WTG and OSS
foundations across the geographic analysis area under the No Action alternative. BOEM estimates a
cumulative total of 1,310 offshore WTGs and OSS foundations for the Proposed Action plus all other
future offshore wind projects in the RI/MA WEA. Therefore, the cumulative impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would consist
predominately of impacts described under the No Action alternative, which would represent a long-term,
minor impact on aviation and air traffic uses.

Undersea Cables

Presence of structures: The Proposed Action would result in long-term, negligible incremental impacts to
existing undersea cables through the installation of 16 structures (15 WTGs and one OSS) and 82.5-86.9
miles of cable to conditions under the No Action alternative. BOEM estimates a cumulative total of 1,310
offshore WTGs and OSS foundations and up to 4,334 miles of cable for the Proposed Action plus all
other future offshore wind projects in the RI/MA WEA.. Placement of these project components would not
preclude the placement of additional cables and pipelines. Following standard industry procedures, cables
and pipelines can be crossed without adverse impact. Cable maintenance vessels transiting through or
working within the geographic analysis area would be at risk of allisions with Project structures, but
required navigational hazard marking and implementation of a 1 x 1-nm spacing would minimize this
risk, as would the relatively infrequent need for maintenance activities. For the same reasons, the
cumulative effects associated with the Proposed Action and past, present, and reasonably foreseeable
activities would result in long-term but negligible impacts on undersea cables.

Radar

Presence of structures: The Proposed Action would result in long-term, negligible incremental impacts to
land-based radar through the installation of 16 structures (15 WTGs and one OSS) to conditions under the
No Action alternative. These structures would increase the long-term risk of radar interference or clutter,
but existing radars are sited at such a distance to minimize interference. BOEM’s (2020) study of radar
interference concludes that SeaSonde radars appear to be the most heavily-impacted radar by offshore
wind projects because of their prevalence. However, as noted in Section 3.5.7.2.2 (No Action
Alternative), the Final Massachusetts and Rhode Island Port Access Route Study (USCG 2020) concludes
that general mitigation measures, such as properly trained radar operators, properly installed and adjusted
vessel equipment, marked wind turbines, and the use of AlS, all enable safe navigation with minimal loss
of radar detection. BOEM would include approval conditions in the COP regarding notification to North
American Aerospace Defense Command of RAM scheduling, funding of RAM execution, and
curtailment for national security or defense purposes, as needed.

Therefore, the Proposed Action and past, present, and reasonably foreseeable activities would result in
long-term and moderate cumulative impacts on radar systems.
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Scientific Research and Surveys

Presence of structures: The Proposed Action would result in long-term major incremental impacts to
NMFS’ scientific research and surveys through the installation of 16 structures (15 WTGs and one OSS)
to conditions under the No Action alternative. These structures would result in adverse impacts to NMFS’
scientific research and protected species surveys due to 1) WTG blade tip height that would exceed the
survey altitude for current surveying methodologies, and 2) Lease Area geographic overlap with ongoing
NMEFS’s Northeast Fisheries Science Center fishery resource monitoring surveys. Research and
monitoring proposed by the lessees and/or conducted by other scientific institutions would continue in
offshore wind facilities. This final EIS incorporates, by reference, the detailed analysis of potential
impacts to scientific research and surveys provided in the Vineyard Wind final EIS (BOEM 2021).

Proposed Action structures represents no more than a 1% increase over total estimated 2,547 WTG and
0SS foundations under the No Action alternative that could be present along the Atlantic coast if all
projected future offshore wind facilities are constructed. BOEM estimates a cumulative total of 2,563
offshore WTGs and OSS foundations for the Proposed Action plus all other future offshore wind projects.
Therefore, the cumulative impacts associated with the Proposed Action when combined with past,
present, and reasonably foreseeable activities would consist predominately of impacts described under the
No Action alternative, which would represent a long-term, major impact on NMFS’s scientific research
and protected species surveys and the resulting stock assessments.

Conclusions

Project construction and installation, O&M, and conceptual decommissioning would affect ongoing
military, aviation, and scientific research studies occurring in the analysis area. Similar impacts from
Project O&M would occur, although at lesser extent and duration for some uses. BOEM anticipates the
impacts resulting from the Proposed Action alone would range from negligible to major, as described
below by topic.

e Marine mineral resources and dredging: Potential impacts would be minor due to limited mineral
extraction and consultation with the BOEM Marine Minerals Program and the USACE before
approving offshore wind cable routes.

e Military and national security uses: Potential minor impacts on military and national security
uses would primarily be caused by installation of WTGs in the geographic analysis area, resulting
in increased navigational complexity and associated risks.

e Auviation and air traffic: Potential negligible impacts on aviation and air traffic would primarily
be caused by installation of WTGs in the geographic analysis area due to potential changed in
navigational patterns.

e Undersea cables: Potential impacts on cables would be negligible due to the limited number of
existing submarine cables and use of standard techniques to avoid impacts.

o Radar: Potential impacts on radar systems would be localized, long-term, and negligible.
Although presence of WTGs has the potential to cause interference with radar systems, ground-
based radar systems are located a sufficient distance that radar interference is not anticipated, and
mitigation would not be required.

e Scientific research and surveys: Potential impacts on scientific research and surveys would
generally be major, particularly pertaining to NOAA and NMFS surveys supporting commercial
fisheries and protected species research programs. Presence of structures would exclude certain
areas within the WDA occupied by project components (e.g., WTG foundations, cable routes)
from potential vessel and aerial sampling, and by impacting survey gear performance, efficiency,
and availability.
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In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Proposed Action resulting from individual IPFs would range from negligible to major.
Considering all the IPFs together, BOEM anticipates that the overall impacts associated with the
Proposed Action when combined with past, present, and reasonably foreseeable activities would range
from negligible to minor adverse impacts for most uses (since the impact would be small), to moderate
adverse for some military uses and radar systems (since potential conflicts could be addressed through
established processes), and major adverse for NMFS’s scientific research and surveys and SAR
operations (of people or marine mammals). The main drivers for the major impact ratings are installation
of structures, primarily WTGs, that would hinder survey efforts. NOAA and NMFS scientific research
and surveys would qualify as major because entities conducting surveys and scientific research would
have to make significant investments to change methodologies to account for unsampleable areas, with
potential long-term and irreversible impacts on fisheries and protected species research as a whole as well
as the commercial fisheries community. There could be impacts on other types of surveys, and increased
opportunities to study impacts of offshore wind development on a variety of resources.

3.5.7.2.4 VESSEL TRANSIT LANE ALTERNATIVE

The Transit alternative would lead to the same types of impacts on other uses from construction and
installation, O&M, and conceptual decommissioning activities as described for the Proposed Action.
However, construction of this alternative would install fewer WTGs and associated inter-array cables,
which would slightly reduce the construction impact footprint and installation period. Therefore, this
alternative would result in negligible to moderate impacts to ongoing military, aviation, and scientific
research studies occurring in the analysis area.

Cumulative Impacts

The Transit alternative would add resource impacts at quantities and durations similar to, or slightly
reduced from, the Proposed Action, driven by the continued presence of offshore structures—primarily
WTGs—in the Lease Area.

The transit lanes could reduce cumulative impacts related to allision and collision risk throughout the
lease areas (USCG 2020). Conversely, allisions and collisions could increase if commercial and
recreational fishing and boating occurs within, or congregates alongside, the transit lanes. Implementing
transit lanes could allow easier access for scientific research and survey activity within the transit lanes;
however, these activities would still be impacted by the presence of offshore structures. Therefore, the
overall cumulative impacts of this alternative when combined with past, present, and reasonably
foreseeable activities would range from negligible to minor adverse impacts for most uses (since the
impact would be small), to moderate adverse for some military uses and radar systems (since potential
conflicts could be addressed through established processes), and major adverse for NMFS’s scientific
research and surveys and SAR operations (of people or marine mammals).

Conclusions

Although the Transit alternative would reduce the number of WTGs and their associated inter-array
cables, which would have an associated reduction in associated vessel and equipment use and air
emissions, BOEM expects that the impacts resulting from the alternative alone would be similar to the
Proposed Action and range from negligible to major.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts would be similar to the Proposed Action (with individual
IPFs leading to impacts ranging from negligible to major. The overall impacts of the Transit alternative
when combined with past, present, and reasonably foreseeable activities would therefore be the same level
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as under the Proposed Action: negligible to minor adverse impacts for most uses (since the impact would
be small), to moderate adverse for some military uses and radar systems (since potential conflicts could be
addressed through established processes), and major adverse for NMFS’s scientific research and surveys
and SAR operations (of people or marine mammals).

3.5.7.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

The Habitat alternative under either layout option would result in a reduction in the number of turbines
and associated inter-array cable. Impacts to marine mineral resources and dredged material disposal,
military and national security uses, aviation and air traffic, offshore energy uses, undersea cables, land-
based radar, and scientific research and surveys from construction and installation, O&M, and conceptual
decommissioning of the SFWF, SFEC, and Montauk O&M facility would be reduced, but not
measurably, to the Proposed Action. Therefore, the Habitat alternative under either layout option is
anticipated to result in negligible to moderate adverse impacts.

Cumulative Impacts

The Habitat alternative under either layout option is similar to the Proposed Action except that it has a
reduced number of turbines and associated inter-array cables. Therefore, the Habitat alternative under
either layout option would add resource impacts at quantities and durations similar to, or slightly reduced
from, the Proposed Action, driven by the continued presence of offshore structures—primarily WTGs—in
the Lease Area. As such, the overall cumulative impacts of this alternative when combined with past,
present, and reasonably foreseeable activities would range from negligible to minor adverse impacts for
most uses (since the impact would be small), to moderate adverse for some military uses and radar
systems (since potential conflicts could be addressed through established processes), and major adverse
for NMFS’s scientific research and surveys and SAR operations (of people or marine mammals).

Fisheries Habitat Impact Minimization Alternative Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs and their
associated inter-array cables, which would have an associated reduction in associated vessel and
equipment use and air emissions, BOEM expects that the impacts resulting from the alternative alone
would be similar to the Proposed Action and range from negligible to major.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Habitat alternative’s incremental impacts would be similar to the Proposed Action (with individual
IPFs leading to impacts ranging from negligible to major). The overall impacts of the Habitat alternative
under either layout option when combined with past, present, and reasonably foreseeable activities would
therefore be the same level as under the Proposed Action: negligible to minor adverse impacts for most
uses (since the impact would be small), to moderate adverse for some military uses and radar systems
(since potential conflicts could be addressed through established processes), and major adverse for
NMEFS’s scientific research and surveys and SAR operations (of people or marine mammals).

3.5.7.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives. Although the number of WTGs and their associated inter-array cables
varies slightly, BOEM expects that impacts to other uses would range from negligible to major for all
action alternatives.

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ. However, as noted above, BOEM
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expects that the incremental impact from any action alternative would be similar, with the level of
individual impacts ranging from negligible to major. Therefore, the overall impact of any action
alternative when combined with past, present, and reasonably foreseeable activities would be negligible
to minor adverse impacts for most uses (since the impact would be small), to moderate adverse for some
military uses and radar systems (since potential conflicts could be addressed through established
processes), and major adverse for NMFS’s scientific research and surveys and SAR operations (of people
or marine mammals). The main drivers for the major impact rating are installation of structures, primarily
WTGs, that would hinder survey efforts.

3.5.7.4 Mitigation

Implementation of the regional Federal Survey Mitigation Program to address adverse impacts from
Atlantic offshore wind energy development on recurring scientific research and protected species surveys
may not significantly reduce the expected major impacts on NOAA scientific surveys from the Project in
the short term but should lessen long-term impacts.

3.5.8 Recreation and Tourism

The reader is referred to Table 2.3.1-1 and Section 3.5.8 of Appendix H for a discussion of current
conditions and potential impacts to recreation and tourism, including private recreational fishing, from
implementation of the Proposed Action and other considered alternatives.

359 Visual Resources

3.59.1 Affected Environment

This Visual Resources section addresses non-historic visual resources. Historic visual resources are
addressed in the Cultural Resources section (Section 3.5.2).

Coastal Massachusetts, Rhode Island, and Connecticut have a wide range of visual characteristics, with
communities and landscapes ranging from large cities to small towns, suburbs, rural areas, and wildlife
preserves (EDR 2020). Daytime and nighttime skies are characterized by clear conditions, clouds, fog,
and haze. The scenic quality of the coastal environment is important to the identity, attraction, and
economic health of many of the coastal communities (EDR 2020). The visual qualities of historic coastal
towns, which include marine activities within small-scale harbors, and the ability to view birds and
marine life, are important community characteristics (EDR 2018, 2020). The characteristic onshore
landscape includes high to moderate quality scenery elements, as follows: landforms, comprising a ridge
(elevation 182 feet), dunes, and scenic sea coast; waterbodies, including ponds and the Atlantic Ocean;
vegetation, including dune grasses, forest, coastal scrub, and residential plantings; structures, including
residential buildings, fences, roads, parking; and cultural resource elements, including the East Hampton
Scenic Areas of Statewide Significance (New York State Department of State, Division of Coastal
Resources 2010). The onshore landscape includes Wainscott, Georgica, Hook, Lily and Town Ponds,
surrounding upland landscapes, and 7 miles of Atlantic beaches.

The characteristic seascape of the SFWF and offshore SFEC (see Figure C-31 in Appendix C) comprises
views of open ocean from recreational and commercial boating (offshore) and views from the mainland
and islands (onshore). Because of the proximity of the Atlantic Ocean and the views associated with the
shoreline, coastal New England has been extensively developed for water-based recreation and tourism
(EDR 2020) and commercial and industrial uses. Recreational and commercial vessels and activities
contribute to the visual character of the seascape.
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3.5.9.2

3.5.9.21

Environmental Consequences

ISSUES, INDICATORS, AND SIGNIFICANCE CRITERIA

Table 3.5.9-1 lists the issues identified for this resource and the indicators and significance criteria used to
assess impacts for the final EIS.

Table 3.5.9-1. Issues, Indicators, and Significance Criteria Used to Assess Impacts to Visual

Resources

Issue

Impact Indicator

Significance Criteria

Change in scenic
quality of the
landscape and
seascape

Visual contrast and
dominance of Project
component structures
and activities onshore
and offshore visible in
the viewshed

Negligible:

The landscape or seascape character appears to be intact.

Very low levels of change that do not attract viewer attention and/or
atmospheric conditions obscure visibility of Project components.

Project activities are not readily evident with no or minimal overall

contrast and are often indistinct or not obvious.

The scale of Project components is very small to small in comparison with
the existing visual environment.

Minor:
The landscape or seascape character appears to be noticeably altered.

Luminance and
illuminance from Project
component lighting
sources onshore and
offshore visible in the
viewshed

Change seen and
perceived as Project
facilities by people/
sensitive viewers

Low levels of change that may be seen but do not attract the viewer's
attention and/or atmospheric conditions begin to obscure visibility of
Project components but are discernible.

Project activities may be evident but do not attract attention with weak
contrast, which may be visible or evident.

The scale of Project components are small in comparison with the
existing visual environment.

Moderate:

The existing landscape or seascape character appears substantially
altered.

Moderate levels of change that may attract attention but do not dominate
the view.

Project activities are evident and begin to attract attention with moderate
contrast and are clearly visible or noticeable.

The scale of Project components are moderate in comparison with the
existing visual environment.

Motion of wind turbines begins to be the focus of attention in offshore
views.

Major:
The existing landscape or seascape character appears severely altered.

Major levels of change with strong contrast that dominates the view and
are the major focus of viewer attention and cannot be overlooked.

The scale of Project components are large in comparison with the
existing visual environment.

3.5.9.2.2 NO ACTION ALTERNATIVE

The Affected Environment section provides information on existing visual resource trends from past and
present activities. Attachment 3 in Appendix E provides additional information regarding past and present
activities and associated visual impacts. Future non-Project actions include offshore wind facility
development and onshore communications tower updates and replacements, development projects, and
port upgrades. Attachment 3 in Appendix E also discloses future non-offshore wind activities and
associated visual impacts. Impacts associated with future offshore wind activities are described below.
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Future Projects
Offshore

Presence of structures: Proposed or anticipated future wind facility projects would consist of up to 1,294
WTGs and associated OSS in the visual geographic analysis area (see Attachment 4 in Appendix E). The
combined visual effects of the WTGs and associated infrastructure when visible from viewing areas
would create long-term, minor to major visual impacts if future projects are fully implemented. The
degree of the perceivable contrast, dominance, and scale of WTGs and an OSS along the horizontal plane
of the ocean depends on the viewer’s proximity and orientation to the wind energy projects and will either
increase or decrease as natural lighting angles and atmospheric conditions change throughout the day.
Under clear conditions and depending on lighting angles, projects built within BOEM leases that are
within 12 miles of viewing areas would have major visual impacts, viewing areas within 12 to 24 miles
would have moderate to major impacts, and viewing areas within 24 to 30 miles would have minor
impacts. Viewing areas that exceed 30 miles from projects would have negligible visual impacts due to
distance, curvature of the Earth, and the influence of atmospheric conditions, which would decrease the
ability of the viewer to discern or perceive projects at that distance.

Light: Development of offshore wind lease areas would increase the amount of offshore light sources
associated with construction and installation, O&M, and conceptual decommissioning during the life of
future projects. Lighting associated with night construction and conceptual decommissioning for future
projects would be localized and temporary. Construction and conceptual decommissioning for each future
project within BOEM lease areas are also assumed to be staggered; therefore, the lease areas would not
have light sources across the entirety of the geographic analysis area at one time. However, light sources,
depending on quantity, intensity, and location, could be visible from unobstructed sensitive onshore and
offshore viewing locations based on viewer distance.

FAA hazard lighting systems would be used for the duration of Project O&M for each reasonably
foreseeable offshore wind project (1,294 structures). The amassing of these WTGs and associated
synchronized flashing strobe lights affixed with a minimum of three red flashing lights at the mid-section
of each tower and two at the top of each WTG nacelle within the lease areas would have long-term, minor
to major impacts on sensitive onshore and offshore viewing locations based on viewer distance and angle
of view, and assuming no obstructions. Similar to structures discussed above, atmospheric and
environmental factors such as haze and fog would also influence visibility and perceivability of hazard
lighting from sensitive viewing locations.

Field observations associated with visibility of FAA hazard lighting for the BIWF off the coast of Rhode
Island were conducted in May 2019 (HDR 2019). The BIWF project consists of five WTGs with a blade
tip height of approximately 600 feet. Observations of FAA nighttime lighting visibility under clear sky
conditions in open water identified that FAA hazard lighting may be visible to the naked eye at a distance
of 26.8 miles from the viewer (HDR 2019). The BIWF report also concludes that daytime visibility of
WTGs from land and water viewing locations is strongly dependent on weather conditions and distance
(HDR 2019).

The implementation of an ADLS (or a similar system) would activate the hazard lighting system in
response to detection of nearby aircraft. Implementation of an ADLS may be required by BOEM as a
mitigation measure and condition of COP approval. The synchronized flashing of the ADLS if
implemented would result in shorter duration night sky impacts on the surrounding landscape. The shorter
duration synchronized flashing of the ADLS is anticipated to have reduced visual impacts at night as
compared to the standard continuous, medium-intensity red strobe FAA warning system due to the
duration of activation. Based on recent studies associated with the SFWF, activation of the ADLS if
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implemented, would occur for 3 hours and 49 minutes per year, or on average, from 2 minutes to 46
minutes per month as compared to standard continuous FAA hazard lighting (EDR 2020a). It is
anticipated that the reduced time of FAA hazard lighting resulting from an implemented ADLS would
reduce duration of the potential impacts of nighttime aviation lighting to less than 1% of the normal
operating time that would occur without using the ADLS.

Because of the variable distances from visually sensitive viewing locations (EDR 2020b), other
reasonably foreseeable offshore wind projects would have minor to major long-term cumulative effects
on non-historic visually sensitive viewing areas. As also discussed in Section 3.5.8 Recreation and
Tourism, the recreational and commercial boating community would experience major adverse effects in
foreground views. Onshore viewers would experience minor to major effects from nighttime lighting
associated with construction and O&M. After conceptual decommissioning, the minor to major impacts
associated with O&M would cease.

Onshore

Future port upgrade planning projects could require port modifications and expansions, although specific
locations and design have not been determined (see Appendix E, Table E-8). However, any improvements
to existing port facilities and the development of new port facilities are anticipated to occur within areas
of current port development. Therefore, the addition of additional structures, infrastructure, and night
lighting sources associated with port expansion would have long-term, negligible to moderate impacts to
sensitive onshore and offshore daytime and nighttime visually sensitive viewing areas, depending on the
final location of port upgrade locations.

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 non-
historic visual resources associated with the Project would not occur. However, ongoing and future
activities would have continuing temporary to long-term impacts on non-historic visual resources,
primarily through construction and O&M of WTGs and related lighting schemes.

BOEM anticipates that the range of impacts for reasonably foreseeable offshore wind activities would be
minor to major. BOEM anticipates that the range of impacts for ongoing activities and reasonably
foreseeable activities other than offshore wind would be minor to major.

Considering all the IPFs together, BOEM anticipates that the impacts associated with future offshore
wind activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable
environmental trends, and reasonably foreseeable activities other than offshore wind would result in
moderate adverse impacts because the overall effect would be notable, but the resource would be
expected to recover completely after conceptual decommissioning.

3.5.9.2.3 PROPOSED ACTION ALTERNATIVE
Construction and Installation

Analysis area residents and visitors would experience observable changes to the characteristic background
landscape and/or seascape during Project construction, including the presence of lighting, structural
features, vessels, heavy equipment, vehicles, and personnel for the time period of construction. The
onshore components of the Project include the interconnection facility, onshore SFEC routes, sea-to-shore
transition vault (i.e., manhole), and O&M facility (located in Quonset Point, Rhode Island, or Montauk
Harbor, New York); see Section 2.1.1.3, Construction and Installation, for further information.
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Offshore, the increase and concentration in vessel activity during WTG construction, installation, and
transport activities along with the addition of navigational marking and lighting would create short-term
to long-term, moderate to major impacts to visually sensitive viewing areas. Similarly, during the
installation of offshore cable systems, vessels and equipment would be concentrated and visible within
the Lease Area. As cable system construction activities transition onshore, temporary vegetation clearing
and surface disturbance would occur. Construction of the interconnection facility would involve
temporary staging areas and vehicle traffic. The Project-related offshore and onshore construction activity
would create short-term minor to moderate impacts to visually sensitive viewing areas.

Operations and Maintenance and Conceptual Decommissioning

Visual impacts from the onshore and offshore Project components would persist for the life of the Project.
Because of the similarity of the existing adjacent East Hampton substation’s visual features and screening
by mature vegetation throughout the area, the operation of the onshore interconnection facility would
cause negligible to minor long-term adverse visual impacts. Nighttime impacts caused by the onshore
interconnection facility lighting would be minor because of their low-profile design, which would be
directed downward.

The Quonset Point O&M facility would include two approximately 30-foot-tall structures to house office
space (approximately 1,000 square feet) and storage space (approximately 11,000 square feet) with one
60-foot-tall crane that would be in use at the quayside and would be set among existing modern Air
National Guard Base structures and activities. These new structures for Quonset Point would be similar to
existing industrial infrastructure that have large repetitive vertical and horizontal geometric, rectangular
elements and are anticipated to result in negligible to minor adverse visual impacts. The Montauk O&M
facility would include similar structures for office space (1,000 square feet) and storage space (6,600
square feet) with one 60-foot-tall crane set among other similar active harbor structures and operations
(EDR 2019). The structures for Montauk Point would include either reuse of the existing structures or
replacement in kind of the existing structures, which have large repetitive vertical and horizontal
geometric, rectangular elements and are anticipated to result in negligible long-term adverse visual
impacts.

Visual impacts of offshore vessel and onshore vehicle traffic during the O&M phase would be temporary
and negligible because of the low volumes of traffic. Visual impacts from vessel traffic during conceptual
decommissioning would be similar to construction impacts.

The offshore components of the Project include the WTGs and the OSS, which would be visible from the
visually sensitive areas in New York, Connecticut, Rhode Island, and Massachusetts. Based on visual
simulations, the WTGs would be visible on the horizon from shore (unobstructed view) within the
analysis area. The WTGs (and OSS) would be painted RAL 9010 Pure White or RAL 7035 Light Grey to
blend into the horizon. The effects of sun lighting, shade, and shadows would cause backlit contrasts and
higher impacts for onshore and offshore views from the northeast, north, and northwest. The color
contrast varies due to sun angles and atmospheric clarity shifting from white WTGs against a blue or gray
backdrop to a dark gray WTG against a light gray backdrop. Distance between the viewer and the WTGs,
as noted in Table 3.5.9-1, along with the curvature of the Earth affects how much of the WTG is visible
from sensitive viewing locations and influences its visible scale and dominance.

The 15 WTGs and one OSS would appear generally low on the horizon because of distance and the
curvature of the Earth and would be located behind and partially screened or buffered by other lease area
WTGs, as viewed from the northern and eastern onshore communities and sensitive viewing locations.
The SFWF WTGs would be more visually apparent as viewed from the western communities and
sensitive viewing locations (e.g., Block Island, Rhode Island) due to less screening from other lease areas
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under the foreseeable development scenario. The scale of the 15 WTGs would become less perceivable as
the distance from sensitive viewing locations is increased. Atmospheric and environmental factors such as
haze, sun angle, time of day, cloud cover, fog, sea spray, and wave action would also influence visibility
and perceivability from sensitive viewing locations. The combined visual effect of the reasonably
foreseeable WTGs in the geographic analysis area when visible from sensitive viewing areas would create
long-term, minor to major visual impacts once future projects are fully implemented (see Table 3.5.9-2).

As a result, O&M would cause long-term, negligible to major visual impacts to visually sensitive viewing
areas (see Table 3.5.9-2) for the life of the Project. Visual impacts from conceptual decommissioning of
the WTGs and OSS would be similar to construction impacts. Long-term, moderate to major visual
impacts would occur at night when aviation and navigation lighting are visible from shore that focus
viewers’ attention to linear, repetitive, and concentrated areas of dark skies.
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Table 3.5.9-2. Summary of Impacts by Viewing Area

Viewpoint Viewpoint Name Viewer Type Aesthetic Resource Distance Landscape Overall
Location (miles) Similarity Zone Impact
Viewpoints within 12 miles
30 Atlantic Ocean Tourists, fishing community  Atlantic Ocean 8.6 Open Water Major
Viewpoints between 12 and 18 miles
29 Nomans Land No access Nomans Land Island National Wildlife Refuge 15.9 Shoreline Bluffs Minor
29 Nomans Land Sunset No access Nomans Land Island National Wildlife Refuge 15.9 Shoreline Bluffs Moderate
Viewpoints between18 and 24 miles
4 Fred Benson Beach Resident, tourist Crescent Beach, State Scenic Area, Rhode Island 20.7 Shoreline Beach Minor
Historic District, Town Beach
4B New Shoreham Beach Resident, tourist Lakeside Drive Shore Fishing Access 20.6 Shoreline Beach Minor
4C Block Island Ferry Resident, tourist, through Block Island Sound 19.8 Open Water Minor
traveler, fishing community
5B Southeast Lighthouse Resident, tourist National Register Historic Site, Mohegan Bluffs 19.4 Maintained Minor
Scenic Area Recreational Area
5B Southeast Lighthouse Resident, tourist National Register Historic Site, Mohegan Bluffs 194 Maintained Minor
Construction View Scenic Area Recreational Area
5N Southeast Lighthouse Night Resident, tourist National Register Historic Site, Mohegan Bluffs 194 Maintained Major
Scenic Area Recreational Area
6 Point Judith Lighthouse Resident, tourist, fishing National Register Historic Site, Point Judith State 23.6 Maintained Negligible
community Scenic Area Recreational Area
6N Point Judith Lighthouse Night Resident, tourist, fishing National Register Historic Site, Point Judith State 23.6 Maintained Moderate
community Scenic Area Recreational Area
18 Cuttyhunk Island Resident, tourist The Elizabeth Islands, Buzzards Bay 22.7 Coastal Scrub/Scrub Moderate
Forest
19 Aquinnah Overlook Resident, tourist Gay Head - Aquinnah Shops Area State Historic 20.4 Shoreline Bluffs Minor
Area, Gay Head West Tisbury Unit State Scenic Area
19 Aquinnah Overlook Resident, tourist Gay Head - Aquinnah Shops Area State Historic 20.4 Shoreline Bluffs Moderate
Sunset Area, Gay Head West Tisbury Unit State Scenic Area
19N Aquinnah Overlook Resident, tourist Gay Head - Aquinnah Shops Area State Historic 20.4 Shoreline Bluffs Major
Nighttime Area, Gay Head West Tisbury Unit State Scenic Area
20A Moshup Beach Resident, tourist Gay Head West Tisbury State Scenic Area, Moshup 20.1 Coastal Dunes Moderate

Beach
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Viewpoint Viewpoint Name Viewer Type Aesthetic Resource Distance Landscape Overall
Location (miles) Similarity Zone Impact
20A Moshup Beach Sunset Resident, tourist Gay Head West Tisbury State Scenic Area, Moshup 20.1 Coastal Dunes Moderate
Beach
21 Gay Head Lighthouse Resident, tourist Gay Head Lighthouse, Gay Head West Tisbury Unit 20.4 Maintained Negligible
State Scenic Area Recreation Area
22 Philbin Beach Resident, tourist Gay Head West Tisbury Unit State Scenic Area, 20.2 Shoreline Beach Minor
Philbin Beach
22 Philbin Beach Sunset Resident, tourist Gay Head West Tisbury Unit State Scenic Area, 20.2 Shoreline Beach Minor
Philbin Beach
25 Lucy Vincent Beach Resident, tourist Gay Head West Tisbury Unit State Scenic Area, Lucy 23.8 Coastal Dunes Negligible
Vincent Beach
25 Lucy Vincent Beach Sunset  Resident, tourist Gay Head West Tisbury Unit State Scenic Area, Lucy 23.8 Coastal Dunes Moderate
Vincent Beach
Viewpoints between 24 and 30 miles
2A Trustom Pond National Resident, tourist Trustom Pond/Matunuk State Scenic Area, Trustom 27.9 Salt Pond/ Tidal Negligible
Wildlife Refuge Pond National Wildlife Refuge Marsh
7 Scarborough Beach Resident, tourist Scarborough State Beach 24.8 Shoreline Beach Negligible
9 Narragansett Beach Resident, tourist Narragansett Town Beach 26.9 Shoreline Beach Negligible
10 Beavertail Lighthouse Resident, tourist National Register Historic Site, Beavertail Point 26.3 Maintained Negligible
Scenic Area, Rhode Island Historic District, Beavertail Recreation Areas,
State Park Coastal Bluff
11 Brenton Point State Park Resident, tourist Newport/Ocean Drive State Scenic Area, Brenton 255 Maintained Negligible
Point State Park, Rhode Island Historic District Recreation Areas
11N Brenton Point State Park Resident, tourist Newport/Ocean Drive State Scenic Area, Brenton 25.5 Maintained Moderate
Nighttime Point State Park, Rhode Island Historic District Recreation Areas
12 Newport Cliff Walk Resident, tourist Newport/Ocean Drive State Scenic Area, Brenton 24.8 Maintained Minor
Point State Park, Rhode Island Historic District Recreation Areas,
Shoreline
Residential
14 Sachuest Beach (Second Resident, tourist Second Beach, Narragansett Bay 26.7 Shoreline Beach Negligible
Beach)
14A Hanging Rock (Norman Bird  Resident, tourist Norman Bird Sanctuary, Paradise Avenue and 26.7 Coastal Scrub/Scrub Moderate
Sanctuary) Associated Roads State Scenic Byway, Second Forest
Beach
14B Sachuest Point National Resident, tourist Sachuest Point National Wildlife Refuge, Sachuest 25.6 Coastal Negligible

Wildlife Refuge

Point State Scenic Area

Scrub//Scrub Forest
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Viewpoint Viewpoint Name Viewer Type Aesthetic Resource Distance Landscape Overall
Location (miles) Similarity Zone Impact
15 South Shore Beach Resident, tourist Narragansett Bay, Little Compton Agricultural Lands 27 Shoreline Beach Negligible
State Scenic Area, South Shore Beach
17 Gooseberry Island Resident, tourist Horseneck Beach State Reservation, Westport South 26.2 Coastal Scrub/Scrub Moderate
Dartmouth Unit State Scenic Area, Buzzards Bay Forest
17 Gooseberry Island Sunset Resident, tourist Horseneck Beach State Reservation, Westport South 26.2 Coastal Scrub/Scrub Moderate
Dartmouth Unit State Scenic Area, Buzzards Bay Forest
24 Peaked Hill Reservation Resident, tourist Identified by the Wampanoag of Gay Head 24.2 Forest Minor
24 Peaked Hill Reservation Resident, tourist Identified by the Wampanoag of Gay Head 24.2 Forest Moderate
Sunset
Viewpoints beyond 30 miles
1D Montauk Point State Park Resident, tourist, fishing Montauk Point State Park, National Register Historic 35.3 Maintained Negligible
community Site, Scenic Area of Statewide Significance Recreation Areas
1N Montauk Point State Park Resident, tourist Montauk Point State Park, National Register Historic 35.3 Maintained Negligible
Nighttime Site, Scenic Area of Statewide Significance Recreation Areas
2 Watch Hill Lighthouse Resident, tourist Rhode Island Historic District, State Scenic Area Maintained Negligible
Recreation Areas,
Shoreline
Residential
26A Nobska Lighthouse Resident, tourist National Register of Historic Places, Church Maintained Negligible
Street/Nobska Point State Historic District, Nobska Recreation Areas
Beach Association Beach
26A Nobska Lighthouse Sunset Resident, tourist National Register of Historic Places, Church Maintained Negligible
Street/Nobska Point State Historic District, Nobska Recreation Areas
Beach Association Beach
27 South Beach State Park Resident, tourist South Beach State Park Shoreline Beach Negligible
27 South Beach State Park Resident, tourist South Beach State Park Shoreline Beach Minor

Sunset
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Cumulative Impacts
Offshore
Offshore impacts would be predominately associated with changes in above-water structures and lighting.

Presence of structures: Construction activities would incrementally add up to 15 additional WTGs and one
OSS to the No Action alternative; an increase in the number of WTGs in the geographic analysis area by
less than 1%. As a result, proportionately over 90% of the WTGs in the geographic analysis area would be
associated with other future offshore wind development (EDR 2020b). Additionally, the Proposed Action
would locate WTGs no closer than approximately 16 miles from Nomans Land, Massachusetts; 19 miles
from Block Island, Rhode Island; more than 20 miles from Martha’s Vineyard, Massachusetts; more than
35 miles from Montauk Point, New York; and more than 23 miles from mainland Massachusetts and
Rhode Island. When combined with other past, present, and reasonably foreseeable projects, the Proposed
Action would therefore result in long-term and minor to major adverse cumulative visual impacts from
sensitive viewing locations.

Light: Construction related activities would incrementally add navigational safety lighting used by
offshore vessels to the No Action alternative. Additionally, construction of up to 15 WTGs and one OSS
would also incrementally add navigation and aviation lighting to the No Action alternative. New lighting
from the Proposed Action would increase in-water structures with lighting impacts from past, present, and
reasonably foreseeable future projects by no more than 1%. Nighttime vessel and construction area
lighting during construction of the Proposed Action would be limited in duration and cease when
construction is complete. Atmospheric and environmental conditions would influence visibility and
perceivability from sensitive viewing locations. Cumulatively, when combined with other past, present,
and reasonably foreseeable projects, the Proposed Action could result in long-term, minor to major
adverse visual impacts on non-historic sensitive viewing locations.

Onshore

Onshore construction and installation would incrementally add an O&M facility and an interconnection
facility to the No Action alternative. These new onshore structures and night lighting sources would be
constructed in existing industrial areas, would use or replace existing structures, and would be expected to
result in negligible to moderate visual impacts to sensitive receptors. Similarly, future port upgrades
required to service the offshore wind industry would also be expected to result in similar negligible to
moderate visual impacts to sensitive receptors. Therefore, the Proposed Action when combined with past,
present, and reasonably foreseeable activities would result in long-term, negligible to moderate adverse
cumulative impacts to daytime and nighttime visually sensitive viewing areas from structures and night
lighting sources.

Conclusions

Project construction and installation, O&M, and conceptual decommissioning would introduce visible
structures and navigation and aviation lighting to the geographic analysis area. BOEM anticipates the
impacts resulting from the Proposed Action alone would range from negligible to major and short term
to long term. However, BOEM expects the overall impact on non-historic visual resources from the
Proposed Action alone to be moderate, as the overall effect would be notable but the resource would be
expected to return to pre-project conditions after conceptual decommissioning.

In the context of other reasonably foreseeable environmental trends and planned actions, the incremental
impacts under the Proposed Action resulting from individual IPFs would range from negligible to
moderate. BOEM anticipates that the overall impacts associated with the Proposed Action when
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combined with past, present, and reasonably foreseeable activities would result in minor to moderate
impacts to non-historic visual resources. BOEM made this call because the overall effect would be
notable but the resource would be expected to return to pre-project conditions after conceptual
decommissioning.

3.5.9.24 VESSEL TRANSIT LANE ALTERNATIVE

The Transit alternative would not affect Project onshore activities; therefore, effects would be the same as
the Proposed Action: negligible to major. Offshore, this alternative could result in decreased visual
impacts related to nighttime aviation and navigation lighting because there would be fewer WTGs. All
other visual impacts related to construction and installation, O&M, and conceptual decommissioning of
onshore and nearshore components would be similar to the Proposed Action and result in similar short-
and long-term, negligible to major adverse visual impacts to daytime and nighttime viewers.

Cumulative Impacts

The Transit alternative would not affect Project onshore activities. Offshore, the Transit alternative would
incrementally add sources of visual impacts (structures, lighting) to the geographic analysis area at
guantities and durations similar to the Proposed Action. Therefore, the overall cumulative impacts of the
Transit alternative on visual resources when combined with past, present, and reasonably foreseeable
activities would have long-term, negligible to major impacts.

If the Transit alternative is implemented, the WTGs associated with other reasonably foreseeable offshore
wind projects may need to be relocated or eliminated within lease areas to avoid the informal or
undesignated transit lanes. If these shifts result in WTG reductions that further reduce views of structures
and/or nighttime lighting, these effects could decrease visual impacts relative to the Proposed Action.

Conclusions

Although the Transit alternative would reduce the number of WTGs visible in the seascape, which would
have an associated reduction in visible structures with navigation and aviation lighting, BOEM expects
that the impacts resulting from the alternative alone would be similar to the Proposed Action and range
from negligible to major.

In context of other reasonably foreseeable environmental trends and planned actions, BOEM also expects
that the Transit alternative’s incremental impacts would be similar to the Proposed Action (with
individual impacts ranging from negligible to moderate). The overall impacts of the Transit alternative
when combined with past, present, and reasonably foreseeable activities would therefore be the same
level as under the Proposed Action: minor to moderate.

3.5.9.25 FISHERIES HABITAT IMPACT MINIMIZATION ALTERNATIVE

This alternative under either layout option would not affect Project onshore activities; therefore, effects
would be the same as the Proposed Action: negligible to major.

Offshore, this alternative could result in decreased visual impacts related to nighttime navigation lighting
because there would be fewer WTGs and associated nighttime lighting. All other visual impacts related to
construction and installation, O&M, and conceptual decommissioning of onshore and nearshore
components would be similar to the Proposed Action and would result in similar short- and long-term,
negligible to major adverse visual impacts to daytime and nighttime viewers.
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Cumulative Impacts

This alternative under either layout option would not affect Project onshore activities. Offshore, this
alternative would incrementally add sources of visual impacts (structures, lighting) at quantities and
durations similar to the Proposed Action. Therefore, the overall cumulative impacts of the alternative on
visual resources when combined with past, present, and reasonably foreseeable activities would have long-
term, negligible to major impacts.

Conclusions

Although the Habitat alternative under either layout option would reduce the number of WTGs visible in
the seascape, which would have an associated reduction in visible structures with navigation and aviation
lighting, BOEM expects that the impacts resulting from the alternative alone would be similar to the
Proposed Action and range from negligible to major.

In the context of other reasonably foreseeable environmental trends and planned actions, BOEM also
expects that the Habitat alternative’s incremental impacts would be similar to the Proposed Action (with
individual impacts ranging from negligible to moderate). The overall impacts of the Habitat alternative
under either layout option when combined with past, present, and reasonably foreseeable activities would
therefore be the same level as under the Proposed Action: minor to moderate.

3.5.9.3 Action Alternative Comparison

As discussed above, the impacts associated with Proposed Action alone do not change substantially under
other evaluated action alternatives, although some variation in impacts is acknowledged due to fewer
WTGs being constructed. Although the number of WTGs varies slightly, BOEM expects that non-historic
visual impacts would range from negligible to major for all action alternatives.

In context of reasonably foreseeable environmental trends and planned actions, all action alternatives
would occur within the same overall environment (e.g., ongoing and future activities). Therefore, impacts
would only vary if the alternatives’ incremental contributions differ, as they do here. However, as noted
above, BOEM expects that the incremental impact from any action alternative would be similar, with the
level of individual impacts ranging from negligible to moderate. Therefore, the overall impact of any
action alternative when combined with past, present, and reasonably foreseeable activities would be
moderate.

3.5.9.4 Mitigation

BOEM could require installation of an ADLS as a mitigation measure. The use of ADLS technology
would reduce long-term, negligible to major adverse visual impacts to non-historic properties from
nighttime lighting to negligible or minor because the short-duration synchronized flashing of the ADLS
would have substantially fewer visual impacts at night than the standard continuous, medium-intensity
red strobe light aircraft warning systems due to the short duration of activation, as discussed in Section
3.5.9.2.2 (No Action Alternative).
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CHAPTER 4. REQUIRED DISCLOSURES

4.1

UNAVOIDABLE ADVERSE IMPACTS

Table 4.1.1-1 summarizes unavoidable adverse impacts for each analyzed resource, subject to applicable
EPMs (see Table G-1 in Appendix G). Table 4.1.1-1 does not include potential additional mitigation
measures that could avoid or further minimize or mitigate Project impacts. Please see the individual
resource discussions in Chapter 3 for detailed analyses.

41.1

Potential Unavoidable Adverse Impacts of the Action

Alternatives

Table 4.1.1-1. Potential Unavoidable Adverse Impacts of the Action Alternatives

Resource Area

Potential, Unavoidable Adverse Impact of the Action Alternatives

Air quality

Impacts from emissions from engines associated with vessel traffic, construction activities, and equipment
operation

Water quality

Increase in erosion, turbidity and sediment resuspension, and inadvertent spills during construction and
installation, O&M, and conceptual decommissioning

Bats

Displacement and avoidance behavior due to habitat loss and alteration, equipment noise, and vessel traffic
Individual mortality due to collisions with operating WTGs

Benthic habitat,
EFH,

Increase in suspended sediments and resulting effects due to seafloor disturbance
Habitat quality impacts including reduction in habitat as a result of seafloor surface alterations

invertebrates, . . ) . . . . .
and finfish Displacement, disturbance, and avoidance behavior due to habitat loss and alteration, equipment noise, vessel
traffic, increased turbidity, sediment deposition, and electromagnetic fields
Individual mortality due to construction and installation, O&M, and conceptual decommissioning
Conversion of soft-bottom habitat to new hard-bottom habitat
Birds Displacement and avoidance behavior due to habitat loss and alteration, equipment noise, and vessel traffic
Individual mortality due to collisions with operating WTGs
Marine Displacement, disturbance, and avoidance behavior due to habitat loss and alteration, equipment noise, vessel
mammals traffic, increased turbidity, and sediment deposition during construction and installation and O&M

Temporary loss of acoustic habitat and increased potential for vessel strikes

Terrestrial and
coastal habitats
and fauna

Displacement and avoidance behavior from habitat loss and alteration and from equipment noise
Individual mortality from collisions with vehicles or construction equipment
Short-term habitat alteration and increased invasive species risk

Sea turtles

Disturbance, displacement, and avoidance behavior due to habitat loss and alteration, equipment noise, vessel
traffic, increased turbidity, sediment deposition, and electromagnetic fields

Wetlands and
other WOTUS

Increase in soil erosion, sedimentation, and discharges and releases from land disturbance during construction
and installation, O&M, and conceptual decommissioning

Commercial
fisheries and for-
hire recreation
fishing

Disruption to access or temporary restriction in port access or harvesting activities due to construction of
offshore Project elements

Disruption to harvesting activities during operations of offshore wind facility
Changes in vessel transit and fishing operation patterns
Changes in risk of gear entanglement or target species

Cultural
resources

Impacts to unidentified or undefined submerged marine resources from Project construction and installation
and O&M

Impacts to terrestrial cultural resources and to the viewshed from Project construction and installation and
O&M
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Resource Area

Potential, Unavoidable Adverse Impact of the Action Alternatives

Demographics,
employment,
and economics

No unavoidable adverse impacts

Environmental
justice

Changes to air quality, water quality, land use and coastal infrastructure, and commercial fisheries and for-hire
recreational fishing that are disproportionately borne by minority or low-income populations from Project
construction and installation, O&M, and conceptual decommissioning

Land use and
coastal
infrastructure

Land use disturbance due to construction as well as effects due to noise, vibration, and travel delays

Navigation and
vessel traffic

Changes in vessel transit patterns

Other marine
uses

Changes in access to marine mineral resource, and cable placement
Disruption of scientific surveys, radar systems, military, and aviation traffic

Recreation and
tourism

Disruption of coastal recreation activities during onshore construction, such as beach access
Viewshed effects from the WTGs altering enjoyment of marine and coastal recreation and tourism activities

Disruption to access or temporary restriction of in-water recreational activities from construction of offshore
Project elements

Hindrances to some types of recreational fishing from the WTGs during operation

Visual resources

Change in scenic quality of landscape and seascape

4.2

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF

RESOURCES

Irreversible commitments of resources are those that cannot be regained, such as the extinction of a

species or the removal of mined ore. Irretrievable commitments are those that are lost for a period of time,
such as the short-term loss of timber productivity in forested areas that are kept clear for a power line or a
road. Table 4.2.1-1 summarizes irreversible or irretrievable effects for each analyzed resource, subject to
applicable EPMs. Table 4.2.1-1 does not include potential additional mitigation measures that could avoid
or further minimize or mitigate Project impacts. Chapter 3 provides a detailed discussion of effects
associated with the Project.

4.2.1 Irreversible and Irretrievable Commitment of Resources by

Resource Area

Table 4.2.1-1. Irreversible and Irretrievable Commitment of Resources by Resource Area

Resource Irreversible Irretrievable Explanation

Area Impacts Impacts

Air quality No No BOEM expects air emissions to be in compliance with permits regulating air
quality standards, and emissions would be temporary during construction
activities. If the Proposed Action displaces fossil-fuel energy generation, overall
improvement of air quality would be expected.

Water quality No No BOEM does not expect activities to cause loss of or major impacts on existing

inland waterbodies or wetlands. Turbidity and other water quality impacts in the
marine and coastal environment would be short term, with the rare exception of
a major spill.
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Resource Irreversible Irretrievable Explanation

Area Impacts Impacts

Bats No No Based on the healthy populations of bat species more susceptible to collision
with operating WTGs, and assuming implementation of time-of-year restrictions
for tree clearing, displacement, avoidance behavior, and individual mortality due
to collisions with operating WTGs are not expected to be irreversible or
irretrievable.

Benthic habitat, No No Although local mortality could occur, BOEM does not anticipate population-level

EFH, impacts. The Project could alter habitat during construction and operations but

invertebrates, could restore the habitat after conceptual decommissioning.

and finfish

Birds No No Based on the healthy populations of bird species more susceptible to collision
with operating WTGs, displacement, avoidance behavior, and individual
mortality due to collisions with operating WTGs are not expected to be
irreversible or irretrievable. Irreversible and irretrievable impacts on bird species
could occur if one or more individuals of species listed under the ESA were
injured or killed. However, ongoing consultation with the USFWS would identify
mitigation measures that would reduce or eliminate the potential for such
impacts on listed species.

Marine No Yes Irreversible impacts on marine mammals could occur if one or more individuals

mammals of species listed under ESA were injured or killed; however, mitigation measures
would reduce or eliminate the potential for such impacts on listed species.
Irretrievable impacts could occur if individuals or populations grow more slowly
as a result of displacement from the Lease Area.

Terrestrial and No No Although local mortality could occur, BOEM does not anticipate population-level

coastal habitats impacts on other terrestrial and coastal fauna. The Project could alter habitat

and fauna during construction and operations but could restore the habitat after conceptual
decommissioning.

Sea turtles No Yes Irreversible impacts on sea turtles could occur if one or more individuals of
species listed under the ESA were injured or killed; however, mitigation
measures would reduce or eliminate the potential for impacts on listed species.
Irretrievable impacts could occur if individuals or populations grow more slowly
as a result of displacement from the Lease Area.

Wetlands and No No BOEM does not expect activities to cause loss of or major impacts on existing

other WOTUS wetlands or other WOTUS.

Commercial No Yes Based on the anticipated duration of construction and installation and O&M,

fisheries and BOEM does not anticipate impacts on commercial fisheries to result in

for-hire irreversible impacts. The Project could alter habitat during construction and

recreation operations, limit access to fishing areas during construction, or reduce vessel

fishing maneuverability during operations. However, the conceptual decommissioning
of the Project would reverse those impacts. Irretrievable impacts could occur
due to the loss of use of fishing areas at an individual level.

Cultural Yes Yes Although unlikely, unanticipated removal or disturbance of previously

resources unidentified cultural resources onshore and offshore could result in irreversible
or irretrievable impacts.

Demographics, No No Based on the anticipated duration of construction and installation and O&M,

employment, BOEM does not anticipate that contractor needs, housing needs, and supply

and economics requirements would lead to an irretrievable loss of workers for other projects or
increase housing and supply costs.

Environmental No No Potential environmental justice impacts, if any, would be short term and

justice localized.

Land use and Yes Yes Land use required for construction and operation activities, such as the land

coastal
infrastructure

proposed for the interconnection facility, could result in a minor irreversible
impact. Construction activities could result in a minor irretrievable impact due to
the temporary loss of use of the land for otherwise typical activities. Onshore
facilities may or may not be decommissioned.
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Resource Irreversible Irretrievable Explanation

Area Impacts Impacts

Navigation and No Yes Based on the anticipated duration of construction and installation and O&M,
vessel traffic BOEM does not anticipate impacts on vessel traffic to result in irreversible

impacts. Irretrievable impacts could occur due to changes in transit routes,
which could be less efficient during the life of the Project.

Other marine No No BOEM does not anticipate the potential impacts to be irreversible or
uses irretrievable.

Recreation and No No Construction activities near the shore could result in a minor, temporary loss of
tourism use of the land for recreation and tourism purposes, but these impacts would not
be irreversible or irretrievable.

Visual No Yes Viewshed changes would persist for the life of the Project, until conceptual
resources decommissioning is complete.

4.3 RELATIONSHIP BETWEEN THE SHORT-TERM USE OF THE
HUMAN ENVIRONMENT AND THE MAINTENANCE AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The CEQ’s NEPA implementing regulations (40 CFR 1502.16) require that an EIS address the
relationship between short-term use of the environment and the potential impacts of such use on the
maintenance and enhancement of long-term productivity. Such impacts could occur as a result of a
reduction in the flexibility to pursue other options in the future, or assignment of a specific area (land or
marine) or resource to a certain use that would not allow other uses, particularly beneficial uses, to occur
at a later date. An important consideration when analyzing such effects is whether the short-term
environmental effects of the action would result in detrimental effects to long-term productivity of the
affected areas or resources.

As assessed in Chapter 3, BOEM anticipates that most of the potential adverse effects associated with the
Proposed Action would occur during construction activities, and would be temporary and minor or
moderate as defined in Sections 3.3-3.5. Table 4.1.1-1 and Table 4.2.1-1 identify unavoidable,
irretrievable, or irreversible impacts that would be associated with the Project. However, BOEM expects
most of the marine and onshore environments to return to normal long-term productivity levels after
Project conceptual decommissioning. Based on these findings, BOEM also anticipates that the Proposed
Action would not result in impacts that would significantly narrow the range of future uses of the
environment.

Additionally, the Project would provide several long-term benefits:

e Promotion of clean and safe development of domestic energy sources and clean energy job
creation

o Promotion of renewable energy to help ensure geopolitical security; combat climate change; and
provide electricity that is affordable, reliable, safe, secure, and clean

e Delivery of power to the South Fork of Suffolk County, Long Island, to contribute to New York’s
renewable energy requirements

e Increased habitat for certain fish species
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REQUIRED ENVIRONMENTAL PERMITS AND
CONSULTATIONS

Introduction

This appendix discusses required permitting and public, agency, and Tribal involvement in the
preparation of the South Fork Wind Farm and South Fork Export Cable Project environmental impact
statement (EIS). This involvement included formal consultations, cooperating agency exchanges, and a
public scoping comment period.

Authorizations and permits are listed in Table A-1, and cooperating or participating federal agencies are
described below. The Bureau of Ocean Energy Management (BOEM) has completed the following
interagency milestones to date for the Project:

e Permitting timetable: August 21, 2020
e Purpose and need: August 28, 2020

e Alternatives carried forward for evaluation: September 18, 2020

Other Federal and State Review

Table A-1 provides a discussion of other federal and state reviews required, including legal authority,
jurisdiction of the agency, and the regulatory process involved.
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Table A-1. Cooperating Agencies, Required Environmental Permits, and Consultations for the Project

Agency/Regulatory Authority

Cooperating
Agency Status

Permit/Approval

Status

Federal

BOEM

Lead federal
agency

Construction and operations plan approval

Originally filed on June 29,
2018; updates submitted
on May 24, 2019; February
2020; and May 7, 2021

U.S. Department of Commerce,
National Oceanic and Atmospheric
Administration, National Marine
Fisheries Service

Cooperating
agency

Incidental Harassment Authorization or Letter of Authorization

Filed on September 15,
2020

U.S. Department of Defense,
U.S. Army Corps of Engineers

Cooperating
agency

Clean Water Act (CWA) Section 404/Rivers and Harbors Act of 1899 Section 10
Individual Permit

Filed on December 23,
2020

U.S. Department of Homeland Security,
U.S. Coast Guard

Cooperating
agency

Private Aids to Navigation authorization

To be filed (TBF)

U.S. Department of the Interior, Bureau
of Safety and Environmental
Enforcement

Cooperating
agency

None

Not applicable

U.S. Environmental Protection Agency

Cooperating
agency

Outer Continental Shelf Air Permit

Filed on February 1, 2019

State (portions of the Project within state jurisdiction)*

Commonwealth of Massachusetts
Office of Coastal Zone Management

Cooperating
agency

Concurrence with the Coastal Zone Management Program Federal Consistency
Determination pursuant to the following:

Coastal Zone Management Act (16 USC 1451 et seq., 15 CFR 930; 30 CFR
585.611(b), 627(b))

Massachusetts General Law (21A, Subpart 4A)

Massachusetts Coastal Zone Management Program Policies (310 Code of
Massachusetts Regulations 20.00 and 21.00)

Issued on June 11, 2021

State of Rhode Island Coastal
Resources Management Council

Cooperating
agency

Coastal Zone Management Act Consistency Certification

Issued on July 1, 2021

State of Rhode Island Department of
Environmental Management

Cooperating
agency

None

Not applicable

New York Department of State,
Division of Coastal Resources

None

Coastal Zone Management Act (16 USC 1451 et seq.)

State Executive Law Article 42, Title 19 New York Codes, Rules and Regulations
(NYCRR) Part 600

Issued on May 27, 2021
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Agency/Regulatory Authority Cooperating Permit/Approval Status
Agency Status

New York State Department of None State Pollutant Discharge Elimination System (SPDES) General Permit GP-0-20-001  TBF

Environmental Conservation for Stormwater Discharges from Construction Activity, pursuant to 6 NYCRR 750—

(NYSDEC) 7571

Water quality certification pursuant to Environmental Conservation Law (ECL) Article ~ TBF
15 (Water Resources) Title 5 (Protection of Water) (CWA Section 401, 16 USC 1451)

ECL Article 15 Protection of Waters Permit (excavation and fill activities) and ECL TBF
Article 25 (Tidal Wetlands). These are permits/approvals that must be filed with the
NYSDEC for the Montauk operations and maintenance facility.

The following statutory and regulatory standards apply pursuant to the ECL and its TBF
implementing regulations in 6 NYCRR for construction of the South Fork Export

Cable: 1) ECL Articles 11, 13, and 25 and their implementing regulations regarding

marine resources, such as fisheries and habitat; 2) ECL Article 11 and 6 NYCRR

182, relating to threatened and endangered Atlantic sturgeon; 3) ECL Article 17 and

6 NYCRR 700-706, relating to water quality; 4) ECL Article 15 and 6 NYCRR 608,

regarding water quality and excavation and fill activities; and 5) ECL Article 27 and 6
NYCRR 360, et seq., relating to disposal and management of solid waste

New York State Department of Public None Certificate of Environmental Compatibility and Public Need, pursuant to Article VII of Issued on March 18, 2021
Service the New York Public Service Law (16 NYCRR 85-88), Article 15 (6 NYCRR 608 and
621), and Article 25 (6 NYCRR 661)
Environmental Management and Construction Plan, pursuant to Article VII Filed April 21, 2021
(16 NYCRR 85-88)
Section 68 Petition (permission to exercise the grants of municipal rights), pursuant Filed May 3, 2021
to Article VIl (Section 68(1))
Water Quality Certification, pursuant to Section 401 of the CWA and Implementing Filed on September 14,
Regulations (6 NYCRR 701, 702, 704, 754, and 800-941) 2018
New York State Department of None Utility Work Permit - Form Perm 32, pursuant to New York State Highway Law 3—6 months prior to
Transportation - Region 10 (Article 3, design 2) construction start
New York Office of General Services None New York Public Lands Law, Article 2, Section 3 responsible for the granting of TBF

easements, rights-of-way or other permissive instruments to grant permission for the
use of the underwater lands.

! An individual SPDES permit is not expected because construction activities over 1 acre are covered under GP-0-20-001, unless they are determined to be an ineligible activity, as
listed in Part 1, Subparagraph F of GP-0-20-001.
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Agency/Regulatory Authority Cooperating Permit/Approval Status
Agency Status
Local*
Town of East Hampton Cooperating Township of East Hampton Section 246-2 — Placement of boats, floats, moorings and  TBF
agency anchors
Trustees of the Freeholders and Cooperating None Not applicable
Commonalty of the Town of East agency
Hampton
Village of East Hampton None Coastal Erosion Permit TBF
Excavation/Utility Work Permit TBF
Design and Site Plan Application TBF

* State and local agencies are considered cooperating agencies under the National Environmental Policy Act.
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Cooperating Agencies

As part of the National Environmental Policy Act (NEPA) process, BOEM invited other federal agencies
and state, Tribal, and local governments to consider becoming cooperating agencies in the preparation of
the EIS. According to Council on Environmental Quality guidelines, qualified agencies and governments
are those with “jurisdiction by law” or “special expertise” (40 CFR 1501.6). BOEM asked potential
cooperating agencies to consider their authority and capacity to assume the responsibilities of a
cooperating agency and to be aware that an agency's role in the environmental analysis neither enlarges
nor diminishes the final decision-making authority of any other agency involved in the NEPA process.
BOEM also provided potential cooperating agencies participating in the FAST-41 process with a written
summary of expectations for cooperating agencies, including time schedules and critical action dates,
milestones, responsibilities, scope, detail of cooperating agencies’ contributions, and availability of pre-
decisional information.

Cooperating agency status is provided in Table A-1. More specific details regarding federal agency roles
and expertise are described below.

National Marine Fisheries Service

The National Marine Fisheries Service (NMFS) is serving as a cooperating agency pursuant to 40 CFR
1501.6 because the scope of the Proposed Action and alternatives involves activities that could affect
marine resources under their jurisdiction by law and special expertise. As applicable, permits and
authorizations are issued pursuant to the Marine Mammal Protection Act, as amended (MMPA; 16 USC
1361 et seq.); the regulations governing the taking and importing of marine mammals (50 CFR part 216);
the Endangered Species Act (ESA; 16 USC 1531 et seq.); and the regulations governing the taking,
importing, and exporting of threatened and endangered species (50 CFR part 222-226). In accordance with
50 CFR part 402, NMFS also serves as the consulting agency under Section 7 of the ESA for federal
agencies proposing actions that may affect marine resources listed as threatened or endangered. NMFS has
additional responsibilities to conserve and manage fishery resources of the United States, which include the
authority to engage in consultations with other federal agencies pursuant to the Magnuson-Stevens Fishery
Conservation and Management Act (MSA) and 50 CFR part 600 when proposed actions may adversely
affect essential fish habitat (EFH). MMPA is the only authorization for NMFS that requires NEPA
compliance, which will be met via adoption of BOEM’s EIS and issuance of the record of decision (ROD).

NMFS has multiple roles in the NEPA process and EIS for this major federal action. First, NMFS has a
responsibility to serve as a cooperating agency based on its technical expertise and legal jurisdiction over
multiple trust resources. NMFS’ role is to provide expert advice regarding the action’s impact with
respect to essential fish habitats, as defined in the MSA, listed threatened and endangered species and
designated critical habitat listed under the ESA, marine mammals protected by the MMPA, and
commercial and recreational fisheries managed under the MSA.

Second, NMFS intends to adopt the EIS in support of its authorization decision after reviewing it and
determining it to be sufficient. NMFS is required to review applications for Incidental Take
Authorizations (ITAs) under the MMPA, as amended (16 USC 1361 et seq.), and issue an ITA if
appropriate. South Fork Wind, LLC (SFW) has submitted an application to NMFS for an ITA in
conjunction with the construction and operations plan (COP), for take, as defined by the MMPA, of
marine mammals incidental to Project construction and associated activities. The decision to issue an ITA
under the MMPA is considered a major federal action requiring NEPA review. Therefore, NMFS has an
independent responsibility to comply with NEPA. Consistent with the regulations published by the
Council on Environmental Quality (40 CFR 1501.7(g)), NMFS intends to rely on the information and
analyses in BOEM’s EIS to fulfill its NEPA obligations for ITA issuance, if applicable. NMFS intends to
adopt the final EIS for this purpose.
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Bureau of Safety and Environmental Enforcement

The Bureau of Safety and Environmental Enforcement (BSEE) is serving as a cooperating agency
pursuant to 40 CFR 1501.6 because the scope of the Proposed Action and alternatives involves activities
that could affect marine resources under their jurisdiction by law and special expertise.

U.S. Coast Guard

The U.S. Coast Guard is serving as a cooperating agency pursuant to 40 CFR 1501.6 because the scope of
the Proposed Action and alternatives involves activities that could affect navigation and safety issues that
fall under their jurisdiction by law and special expertise.

U.S. Environmental Protection Agency

The U.S. Environmental Protection Agency (EPA) is serving as a cooperating agency pursuant to 40 CFR
1501.6 because the scope of the Proposed Action and alternatives involves activities that could affect
resources under their jurisdiction by law and special expertise. The EPA is responsible for issuing an
Outer Continental Shelf (OCS) permit for the Project under the Clean Air Act.

U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers (USACE) is serving as a cooperating agency pursuant to 40 CFR
1501.6 because the scope of the Proposed Action and alternatives involves activities that could affect
resources under their jurisdiction by law and special expertise. As applicable, permits and authorizations
are issued pursuant to Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean
Water Act. As an offshore wind energy project, the Project needs to be situated offshore in the water. The
fill activities associated with the Project consist of the inter-array cable armoring at the base of the wind
turbine generator (WTG) foundations, protective cable armoring for the South Fork Export Cable,
dredging planned for the potential operations and maintenance facility at Montauk, and construction of a
temporary cofferdam. Issuance of Section 10 or Section 404 permits requires NEPA compliance, which
will be met via adoption of BOEM’s EIS and issuance of the ROD.

U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service (USFWS) is serving as a participating agency for the Project.
The USFWS also serves as the consulting agency under Section 7 of the ESA for federal agencies
proposing actions that may affect terrestrial resources listed as threatened or endangered.

Consultations

The following section provides a summary and status of BOEM consultations as part of the Project
(ongoing, complete, and the opinion or finding of each consultation). Section 1.3.1 of the COP provides a
discussion of other federal and state consultation processes being led by SFW (Jacobs Engineering Group
Inc. [Jacobs] 2021).

Coastal Zone Management Act

The Coastal Zone Management Act requires that federal actions within and outside the coastal zone that
have reasonably foreseeable effects on any coastal use or natural resource of the coastal zone be consistent
with the enforceable policies of a state’s federally approved coastal management program. On October 22,
2018, SFW submitted a federal consistency certification with the New York State Department of State —
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Division of Coastal Resources, Commonwealth of Massachusetts Office of Coastal Zone Management,
and the State of Rhode Island Coastal Resources Management Council per 15 CFR 930.76 Subpart E.
SFW received their consistency decision as follows for each state:

e Massachusetts: July 15, 2021
o New York: May 27, 2021
¢ Rhode Island: July 1, 2021

The COP provides the necessary data and information under 15 CFR 930.58 (Jacobs 2021). The states’
concurrence is required before BOEM could approve, or approve with conditions, the COP per 30 CFR
585.628(f) and 15 CFR 930.130(1).

Endangered Species Act

Section 7(a)(2) of the ESA of 1973, as amended (16 USC 1531 et seq.), requires that each federal agency
ensure that any action authorized, funded, or carried out by the agency is not likely to jeopardize the
continued existence of any endangered or threatened species or result in the destruction or adverse
modification of critical habitat of those species. When the action of a federal agency could affect a
protected species or its critical habitat, that agency is required to consult with either the NMFS or the
USFWS, depending upon the jurisdiction of the services. Pursuant to 50 CFR 402.07, BOEM has
accepted designation as the lead federal agency for the purposes of fulfilling interagency consultation
under Section 7 of the ESA for listed species under the jurisdiction of NMFS and USFWS. BOEM will
consult on the proposed activities considered in this EIS with both NMFS and USFWS for listed species
under their respective jurisdictions. Draft biological assessments were submitted to NMFS and USFWS
on January 8, 2020. BOEM completed the USFWS consultation by March 4, 2021, and the NMFS
consultation on July 8, 2021.

Government-to-Government Consultation with Federally Recognized
Indian Tribes

Executive Order (EO) 13175 commits federal agencies to engage in government-to-government
consultation with Tribes, and Secretarial Order No. 3317 requires U.S. Department of the Interior
agencies to develop and participate in meaningful consultation with federally recognized Tribes where a
Tribal implication may arise. A June 29, 2018, memorandum outlines BOEM’s current Tribal
consultation policy (BOEM 2018). This memorandum states that “consultation is a deliberative process
that aims to create effective collaboration and informed Federal decision-making” and is in keeping with
the spirit and intent of the National Historic Preservation Act (NHPA) and NEPA, executive and
secretarial orders, and U.S. Department of the Interior policy (BOEM 2018). BOEM implements Tribal
consultation policies through formal government-to-government consultation, informal dialogue,
collaboration, and engagement.

BOEM conducted government-to-government consultations with the Narragansett Indian Tribe, the
Mashantucket Pequot Tribal Nation, and the Mohegan Tribe of Indians of Connecticut in an overview of
planned offshore wind development projects off southern New England, including the South Fork project,
in August 2018.

In October 2018, individual email invitations to participate in the scoping process for this EIS were sent
to the federally recognized Narragansett Indian Tribe, Mashpee Wampanoag Tribe, Mashantucket Pequot
Tribal Nation, Mohegan Tribe of Indians of Connecticut, and Shinnecock Indian Nation. Although no
comments were received from the Tribes during the scoping period, the draft EIS was posted on BOEM’s
website for their review and comment. BOEM also conducted government-to-government consultations
with the Mashpee Wampanoag Tribe in February 2019.
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Between January 15 and 17, 2020, BOEM met again with the Mohegan Tribe of Indians of Connecticut,
the Mashantucket Pequot Tribal Nation, and the Narragansett Indian Tribe to discuss multiple BOEM
actions, including the Proposed Action. Concerns expressed by representatives from the Tribes present
included possible effects on marine mammals, other marine life, and the Nantucket Sound Traditional
Cultural Property (TCP). One Tribe emphasized the importance of open sea views to the east during
sunrise, as well as the night sky, while others emphasized their long historical association with the sea and
islands off southern New England and the critical role of fishing and shellfish gathering. All of the Tribes
emphasized the importance of understanding the interconnected nature of the human world, the sea, and
the living things in both worlds.

On July 21, 2020, BOEM and the BSEE conducted three separate meetings with the Mashantucket Pequot
Tribal Nation, the Wampanoag Tribe of Gay Head (Aquinnah), and the Mashpee Wampanoag Tribe.
These meetings generally focused on developing mitigation measures for offshore wind project impacts,
funding, and best practices. Concerns expressed by representatives from the Tribes present included
project effects and layout, a desire to redefine the Nantucket Sound TCP boundaries, recommendations
for mitigation measures, aboriginal rights and titles, communication with developers, and cumulative
effects of the present and future offshore wind projects in the area.

On July 27, 2020, BOEM held a government-to-government meeting with the Mashantucket Pequot
Tribal Nation, Mashpee Wampanoag Tribe, and the Wampanoag Tribe of Gay Head (Aquinnah).
Concerns voiced by the representatives from the Tribes included site avoidance, Tribal staffing, best
practices, and additional Tribal involvement. This meeting concluded with some action items for BOEM,
including providing additional information on marine life and electrocution risk and terrestrial and marine
analysis methods, a review of previous documents, scheduling a future meeting concerning environmental
studies with the National Oceanic and Atmospheric Administration (NOAA), and following up with the
Advisory Council on Historic Preservation (ACHP) regarding sharing the location of marine
archaeological data with consulting parties during NHPA Section 106 reviews.

On August 20, 2020, BOEM consulted with the Delaware Tribe, Mashantucket Pequot Tribal Nation,
Mashpee Wampanoag Tribe, and the Wampanoag Tribe of Gay Head (Aquinnah) to discuss the impacts
of offshore wind developments on marine mammals. This included an overview of the consultation
process and environmental review, the BOEM Environmental Studies program and process, existing and
upcoming studies related to the North Atlantic right whales, and the marine mammal analysis and
findings noted in the supplemental EIS. The meeting concluded with some action items for BOEM,
including to provide the above-referenced consulting parties with additional reports and to research
funding options to provide tuition assistance for Tribal members interested in participating in the
Protected Species Observer training certificate program.

On March 12, 2021, BOEM consulted with the Mashpee Wampanoag Tribe and the Wampanoag Tribe of
Gay Head (Aquinnah) to discuss the proposed nomination of a TCP district to the National Register of
Historic Places (NRHP) off the coast of Massachusetts. The TCP district proposed by the two
Wampanoag Tribes would encompass the lands and waters associated with the Wampanoag culture hero
Moshup, including the Nantucket Sound TCP and the Vineyard Sound-Moshup’s Bridge TCP identified
during consultations for the Project. The representatives from the Tribes informed BOEM that the
proposed TCP district was best described as a cultural landscape: a geographic area, including both
cultural and natural resources and the wildlife therein, associated with a historic event, activity, or person
or exhibiting other cultural or aesthetic values. The representatives from the Tribes stated that, in their
opinion, any nomination should not be limited to the activities and lands associated with Moshup but also
include detailed documentation of Wampanoag history in the area, such as their participation in the
whaling industry, detailing the role the Wampanoag peoples have played in the history of the region. In a
subsequent meeting on April 15, 2021, BOEM informed the representative from the Wampanoag Tribe of
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Gay Head (Aquinnah) that BOEM’s Office of Environmental Programs, Studies Program had developed a
proposal for a collaborative ethnographic and historic research project with the Wampanoag Tribe of Gay
Head (Aquinnah) and Mashpee Wampanoag Tribe to collect, document, and report information that could
be used by the Tribes to complete an NRHP nomination for the proposed TCP district.

On April 9, 2021, BOEM held a government-to-government consultation meeting with representatives
from the Delaware Tribe of Indians, Mashantucket Pequot Tribal Nation, Mashpee Wampanoag Tribe,
and the Wampanoag Tribe of Gay Head (Aquinnah). Most of the meeting focused on topics and issues
applicable to all proposed offshore wind off the coast of New England, including the Project. During the
meeting, representatives from the Tribes voiced concerns about potential Project-specific and cumulative
impacts to water quality; marine mammals; coastal habitats; benthic communities; culturally,
economically, and historically significant fisheries and shellfish populations; chemical pollutants; the
financial and time burden on Tribes of participating in multiple, simultaneous offshore wind project
reviews; visual impacts on TCPs; and preserving the marine and terrestrial environments for future
generations, particularly the current and future ability of Tribal youth to perform sacred ceremonies and
have safe havens for traditional cultural practices in the future. In addition to discussing these concerns,
representatives from the Tribes also recommended that BOEM consider creating a single offshore export
cable corridor for all projects off the coasts of Rhode Island and Massachusetts and requested that BOEM
consult with federally recognized Tribes on all proposed offshore wind projects as a single federal action,
rather than on a project-by project basis.

BOEM continues to consult with these and other Tribes on developments in offshore wind. Additional
government-to-government consultations are planned for the future.

As part of COP development, SFW also conducted prior coordination with engaged Tribes, State Historic
Preservation Officers, and other stakeholders identified as having potential to inform the design process
(see COP Table 1.4-1).

Marine Mammal Protection Act

The MMPA was enacted to protect and conserve marine mammals and established a general moratorium
on the taking and importation of marine mammals, with certain enumerated exceptions. Unless an
exception applies, the act prohibits persons or vessels subject to the jurisdiction of the United States from
taking any marine mammal in waters or on lands under the jurisdiction of the United States or on the high
seas (16 USC 1372(a)(1), (a)(2)). Section 101(a) of the act provides the prohibitions for the incidental
taking of marine mammals. The incidental take of a marine mammal falls under three categories:
mortality, serious injury, or harassment (i.e., injury and/or disruption of behavioral patterns). Sections
101(a)(5)(A) and (D) of the act provide the exceptions to the prohibition on take, which give NMFS the
authority to authorize the incidental but not intentional take of small numbers of marine mammals,
provided certain determinations are made and statutory and regulatory procedures are met. Entities
seeking to obtain authorization for the incidental take of marine mammals under NMFS jurisdiction must
submit such a request (in the form of an application). Incidental take authorizations (ITA) may be issued
as either 1) regulations and associated letters of authorization or 2) incidental harassment authorizations
when a proposed action will not result in a potential for serious injury and/or mortality or where any such
potential can be negated through required mitigation measures. NMFS also promulgated regulations to
implement the provisions of the MMPA governing the taking and importing of marine mammals (50 CFR
216) and produced Office of Management and Budget (OMB)-approved application instructions (OMB
Number 0648-0151) that prescribe the procedures necessary to apply for permits. All applicants must
comply with these regulations and application instructions in addition to the provisions of the MMPA.
Once NMFS determines an application is adequate and complete, NMFS has a corresponding duty to
determine whether and how to authorize take of marine mammals incidental to the activities described in
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the application. To authorize the incidental take of marine mammals, NMFS evaluates the best available
scientific information to determine whether the take would have a negligible impact on the affected
marine mammal species or stocks and an unmitigable impact on their availability for taking for
subsistence uses. NMFS must also prescribe the “means of effecting the least practicable adverse impact”
on the affected species or stocks and their habitat, and on the availability of those species or stocks for
subsistence uses, as well as monitoring and reporting requirements.

NMFS received an application for an ITA from SFW on September 5, 2020. As outlined above, NMFS
reviews applications to determine whether to issue an authorization for the activities described in the
application. The proposed incidental harassment authorization was published in the Federal Register on
February 5, 2021 (BOEM 2021a). The public comment period was open from February 5, 2021, through
March 10, 2021.

National Historic Preservation Act

The NHPA (54 USC 306108 et seq.) requires federal agencies to consider the effects of their undertakings
on historic properties, to the maximum extent possible plan and act to minimize harm to National Historic
Landmarks (NHLs), and afford the ACHP an opportunity to comment. BOEM has determined that
approving a COP constitutes an undertaking subject to Section 106 of the NHPA and is implementing the
Section 106 Process (36 CFR 800). The construction of WTGs, installation of electrical support cables,
and development of staging areas are ground- or seabed-disturbing activities that could directly affect
archaeological resources. The presence of WTGs could also introduce visual elements out of character
with the historic setting of historic structures or landscapes; in cases where historic setting is a
contributing element of historic properties’ eligibility for the NRHP, the Project could affect those
historic properties, including NHLs. NHLs that may be affected by the undertaking will be addressed
according to Section 110(f) of the NHPA, pursuant to 36 CFR 800.10.

BOEM is using the public scoping process to fulfill the public involvement requirements under NEPA as
well as to seek public involvement in its Section 106 review, pursuant to 36 CFR 800.2(d)(3).

BOEM initiated review under Section 106 of the NHPA on April 7, 2019, with letters sent to identify
consulting parties for this undertaking. Letters were then sent on June 29, 2020, to initiate consultation
with those parties previously identified for the undertaking. Consultation is ongoing to define the area of
potential effects (APE) for the Project, to identify historic properties within the APE, and to assess effects
of the undertaking on identified historic properties. BOEM held an initial consultation meeting with
consulting parties on September 29, 2020, to discuss the APE and the identification of historic properties
within the APE; a second consultation meeting with consulting parties on March 11, 2021, to discuss the
potential effects on historic properties; and a third consultation meeting on June 29, 2021, for the
discussion of adverse effects and their resolution. BOEM is developing a memorandum of agreement with
consulting parties to resolve adverse effects to NRHP-listed or NRHP-eligible properties resulting from
the Project, including applying special requirements (36 CFR 800.10) for protecting NHLSs as necessary.

The NEPA and NHPA process will be coordinated by BOEM as the evaluation of the COP proceeds, with
a summary included in the ROD for the final EIS. In accordance with the regulations for the NEPA and
NHPA Section 106 processes, these will further be coordinated with the requirements of other statutes.
Specifically, the Vineyard Sound and Moshup’s Bridge TCP is not limited to NHPA review and would be
considered further by BOEM under EO 13007 and the American Indian Religious Freedom Act. EO
13007, “Indian Sacred Sites” (61 FR 26771-26772), directs federal land management agencies to
accommodate access to, and ceremonial use of, Indian sacred sites by Indian religious practitioners and to
avoid adversely affecting the physical integrity of such sacred sites. BOEM management actions within
the OCS may not directly affect Indian sacred sites; however, BOEM recognizes its undertakings could
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affect the physical integrity or ceremonial use of Indian sacred sites located on submerged federal lands
on the OCS. As stated previously in the Government-to-Government Consultation with Federally
Recognized Indian Tribes section, BOEM is also consulting with Indian Tribes on these matters in
accordance with EO 13175.

Magnuson-Stevens Fishery Conservation and Management Act

Pursuant to Section 305(b) of the MSA, federal agencies are required to consult with NMFS on any action
that may result in adverse effects on EFH. NMFS regulations implementing the EFH provisions of the act
can be found at 50 CFR 600. As provided for in 50 CFR 600.920(b), BOEM has accepted designation as
the lead agency for the purposes of fulfilling EFH consultation obligations under Section 305(b) of the
act. Certain OCS activities authorized by BOEM may result in adverse effects on EFH and, therefore,
require consultation with NMFS. BOEM has developed an EFH assessment (BOEM 2021b) concurrent
with this EIS and transmitted that EFH assessment to NMFS on April 8, 2021. BOEM’s EFH assessment
determined that the Proposed Action would not adversely affect quality and quantity of EFH for several
species of managed fish. BOEM and NMFS completed the EFH consultation by June 7, 2021.

Development of Environmental Impact Statement

This section provides an overview of the development of the EIS, including public scoping, cooperating
agency involvement, and distribution of the EIS for public review and comment.

Scoping

On October 19, 2018, BOEM issued a notice of intent (NOI) to prepare an EIS consistent with the
regulations implementing NEPA (42 USC 4321 et seq.) to assess the potential impacts of the Proposed
Action and alternatives (83 Federal Register 53104). The notice of intent began the public scoping
process for identifying issues and potential alternatives for consideration in the EIS. BOEM held three
public scoping meetings near the Project to solicit feedback and identify issues and potential alternatives
for consideration in the EIS. Throughout the scoping process, federal agencies; state, local, and Tribal
governments; and the general public had the opportunity to help BOEM identify potential significant
resources and issues, impact-producing factors, reasonable alternatives (e.g., size, geographic, seasonal,
or other restrictions on construction and siting of facilities and activities), and potential mitigation
measures to be analyzed in the EIS, as well as provide additional information. The formal scoping period
lasted from October 19 through November 10, 2018.

BOEM accepted comment submissions on the NOI via the following mechanisms:

Electronic submissions received via www.regulations.gov on docket number BOEM-2018-0010

Electronic submissions received via email to a BOEM representative

Hard copy comment letters submitted to BOEM via traditional mail

Hard copy comment cards and/or letters received during each of the public scoping meetings

Comments submitted verbally at each of the public scoping meetings

BOEM held three public scoping meetings at the following locations and dates:
e November 5, 2018, American Legion Post 419, Amagansett, New York
e November 7, 2018, UMASS Dartmouth SMAST East, New Bedford, Massachusetts
¢ November 8, 2018, Narragansett Community Center, Narragansett, Rhode Island
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Summary of Scoping Comments

BOEM reviewed and considered, as appropriate, all scoping comments in the development of the draft
EIS and used the comments to identify alternatives for analysis. A scoping summary report (SWCA
Environmental Consultants 2019) summarizing the submissions received and the methods for analyzing
them is available on BOEM’s website at https://www.boem.gov/South-Fork/. In addition, all public
scoping submissions received can be viewed online at http://www.regulations.gov by typing “BOEM-
2018-0010” in the search field. As detailed in the scoping summary report, the resource areas or NEPA
topics most referenced in the scoping comments include alternatives; commercial fisheries and for-hire
recreation fishing; finfish, invertebrates, and EFH; NEPA process and engagement; and socioeconomics.

Distribution of the Draft Environmental Impact Statement for Review
and Comment

On January 8, 2021, BOEM published a notice of availability for the draft EIS consistent with the
regulations implementing NEPA to assess the potential impacts of the Proposed Action and alternatives
(BOEM 2021c). The draft EIS was made available in electronic form for public viewing at
https://www.boem.gov/South-Fork, and hard copies and/or compact discs were delivered to entities as
requested. The notice of availability commenced the public review and comment period of the draft EIS.
BOEM held three virtual public hearings to solicit feedback and identify issues for consideration in
preparing the final EIS. Throughout the public review and comment period, federal agencies; state, local,
and Tribal governments; and the general public had the opportunity to provide comments on the draft EIS
in various ways, including the following:

¢ In hard copy form, delivered by hand or by mail, enclosed in an envelope labeled “South Fork
COP EIS” and addressed to Program Manager, Office of Renewable Energy, Bureau of Ocean
Energy Management, 45600 Woodland Road, Sterling, Virginia 20166. Comments must be
received or postmarked no later than February 22, 2021.

e Through the regulations.gov web portal by navigating to http://www.regulations.gov and
searching for docket number “BOEM-2020-0066.” Click the “Comment Now!” button to the
right of the document link. Enter your information and comment, then click “Submit.”

e By attending one of the EIS public meetings at the locations and dates listed in the notice of
availability and providing written or verbal comments.

The topics most referenced during the draft EIS comment period were commercial fisheries and
recreational fishing, cumulative impacts, mitigation, marine mammals, finfish, invertebrates, and EFH.

BOEM reviewed and has considered all public submissions in the development of the final EIS except
those from anonymous sources. BOEM’s evaluation of public submissions focused on those comments
within the submissions that were identified as substantive. EIS Appendix | describes the public comment
processing methodology and definitions and also includes responses to the substantive comments
received on the draft EIS. In addition, all public comment submissions received on the draft EIS can be
viewed online at http://www.regulations.gov by typing “BOEM-2020-0066" in the search field.

Distribution of the Final Environmental Impact Statement for Review
and Comment

The EIS is available in electronic form for public viewing at https://www.boem.gov/South-Fork/. Hard
copies and/or digital versatile disks of the EIS can be requested by contacting the Program Manager,
Office of Renewable Energy Programs in Sterling, Virginia. Publication of the final EIS initiates a
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minimum 30-day mandatory waiting period, during which BOEM is required to pause before issuing a

ROD. The ROD will state clearly whether BOEM intends to approve, approve with conditions, or
disapprove the COP for construction, operation, and eventual decommissioning of the Project. EIS
notification lists for the Project are provided in Tables A-2 through A-4.

NOTIFICATION LIST

Table A-2. Federal Agencies

Agency

Contact

Location

Cooperating Federal Agencies

EPA

Tim Timmermann

Boston, Massachusetts

NOAA, NMFS

Sue Tuxbury

Gloucester, Massachusetts

U.S. Coast Guard

George Detweiler

Washington, D.C.

U.S. Coast Guard

Michele DesAutels

Boston, Massachusetts

U.S. Coast Guard

Sarah Geoffrion

East Providence, Rhode Island

U.S. Department of the Interior, BSEE

Sherry Hunter

Sterling, Virginia

USACE Robert Vietri New York, New York
Participating Federal Agencies
USFWS Steve Papa New York, New York

Table A-3. State and Local Agencies or Other Interested Parties

Agency Contact Location

Cooperating State and Local Agencies

Commonwealth of Massachusetts Office of Coastal Zone Management Robert Beori Boston, Massachusetts

State of Rhode Island Coastal Resources Management Council Jeff Willis Wakefield, Rhode Island
State of Rhode Island Department of Environmental Management Janet Coit Providence, Rhode Island
Town of East Hampton John Wagner East Hampton, New York
Trustees of the Freeholders and Commonalty of the Town of East Francis Bock Amagansett, New York
Hampton

Table A-4. Tribes and Native Organizations

Tribes and Native Organizations State
Mashantucket Pequot Tribal Nation Connecticut
Mashpee Wampanoag Tribe Massachusetts
Mohegan Tribe of Indians of Connecticut Connecticut
Narraganset Indian Tribe Rhode Island
Shinnecock Indian Nation New York
Wampanoag Tribe of Gay Head (Aquinnah) Massachusetts
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LIST OF PREPARERS AND REVIEWERS

Table B-1. Bureau of Ocean Energy Management Contributors

Name

Role/Resource Area

National Environmental Policy Act (NEPA) Coordinator

Boatman, Mary

NEPA compliance

Resource Scientists and Contributors

Baker, Arianna

Navigation and vessel traffic

Baker, Kyle

Marine mammals and sea turtles

Barnett, Connie

Cultural resources

Bedard, Justin

Government to government

Bigger, David

Birds; bats; terrestrial and coastal fauna; wetlands

Brune, Genevieve

Land use and coastal infrastructure

Carrier, Brandi

Cultural resources

Chaiken, Emma

Demographics, employment, and economics; recreation and tourism; land use and coastal infrastructure;
commercial fisheries and for-hire recreational fishing;

Cody, Mary

Marine mammals; sea turtles

Draher, Jennifer

Water quality

Hesse, Jeffrey T.

Military uses

Hoffman, Willie

Cultural resources

Hooker, Brian

Benthic, finfish, invertebrates, and essential fish habitat; commercial fisheries and for-hire recreational
fishing

Howson, Ursula

Benthic, finfish, invertebrates, and essential fish habitat; commercial fisheries and for-hire recreational
fishing; terrestrial and coastal fauna; wetlands

Jensen, Mark

Demographics, employment, and economics; recreation and tourism; land use and coastal infrastructure;
commercial fisheries and for-hire recreational fishing

McCarty, John

Visual

Morin, Michelle

Chief, Environment Branch for Renewable Energy; NEPA compliance

Stromberg, Jessica

Project coordinator

Slayton, lan

Air quality

Table B-2. Reviewers

Name

Title Agency

Brown, William

Chief Environmental Officer U.S. Bureau of Ocean Energy Management (BOEM)

Giordano, Juliette

Lead Environmental Protection Bureau of Safety and Environmental Enforcement

Specialist
Melendez-Arreaga, Pedro Solicitor Department of Interior, Office of the Solicitor
Timmerman, Timothy Director Environmental Protection Agency Region 1, Office of
Environmental Review
Engler, Lisa Director Massachusetts Office of Coastal Zone Management

Crocker, Julie

Endangered Fish Branch Chief,
GARFO Protected Resources Division

National Oceanic and Atmospheric Administration
(NOAA) National Marine Fisheries Service
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Name Title

Agency

Tuxbury, Susan Fishery Biologist/Wind Program

NOAA National Marine Fisheries Service

Coordinator, GARFO Habitat and
Ecosystems Services Division

Coit, Janet Director Rhode Island Department of Environmental
Management

Boyd, James Deputy Director Rhode Island Coastal Resource Management Council
Ciochetto, David Principal Ocean Engineer Rhode Island Coastal Resource Management Council
Skenyon, Justin Principal Ocean Engineer Rhode Island Coastal Resource Management Council
Handell, Naomi Project Manager, USACE, New York U.S. Army Corps of Engineers
Jacek. Christine District Regulatory Branch-Eastern

' Section

Project Manager, USACE New

England District

DesAutels, Michele

District 1 Agency Point of Contact U.S. Coast Guard

Table B-3. Consultants

Name

Role/Resource Area

Project Management/Coordinators

Burnett, Coleman, SWCA

National Environmental Policy Act lead

Fluder, Joseph; SWCA

Corporate sponsor; all sections

Hartmann, Christine; SWCA

Deputy project manager; all sections

Logan, Lauri; SWCA

Administrative record

Smith, Earl; SWCA

Geographic information systems

Wilmot, Susan; SWCA

Project manager; all sections

Subject Matter Experts

Berger, Chris; Confluence

Marine mammals; Sea turtles

Blair, Patrick; SWCA

Recreation and tourism

Bockey, Chris; SWCA

Visual

Bush, Diane; SWCA

Editor

Downs, Michael; Northern Economics

Environmental justice

Doyle, Eric, Confluence

Benthic, finfish, invertebrates, and essential fish habitat; marine
mammals; other marine uses

Fisher, Michael; Northern Economics

Navigation and vessel traffic

Greenberg, Gary; Northern Economics

Geographic information systems technician for commercial fisheries,
environment justice, and navigation

Gregory, Melanie; SWCA

Bats

Hartley, Marcus; Northern Economics

Commercial fisheries and for hire recreational fishing; demographics,
employment, and economics

Hogel, Adrian; SWCA

Birds; bats; terrestrial and coastal faunas; wetlands

Jamieson, Bill; SWCA

Air quality

Jemsek, Jack; SWCA

Water quality

Karpov, Alex; Confluence

Marine mammals
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Name

Role/Resource Area

Klewicki, Laura; SWCA

Water quality

McArthur, Kerrie, Confluence

Benthic, finfish, invertebrates, and essential fish habitat

Meaders, Marlene; Confluence

Benthic, finfish, invertebrates, and essential fish habitat

McDonald (Muething), Kelly; Confluence

Marine mammals

Novak, Grant; Confluence

Benthic, finfish, invertebrates, and essential fish habitat; Marine
mammals; other marine uses

Paulson, Merlyn; SWCA

Visual

Phillips, Scott; SWCA

Cultural resources

Rausch, Ryan; SWCA

Recreation and tourism

Sato, Irene; Confluence

Benthic, finfish, invertebrates, and essential fish habitat

Schug, Donald; Northern Economics

Commercial fisheries and for hire recreational fishing; environmental
justice

Smith, Debbi; SWCA

Formatter and 508 accessibility

Sohm, Brad; SWCA Air quality
Sunby, Paul; SWCA Birds
Tucker Burfitt, Linda; SWCA Editor

Watts, Gordon; Tidewater Atlantic Research

Cultural resources

Wheeler, Letitia; Confluence

Land use and coastal infrastructure

Wynn, Jen; SWCA
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