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ABSTRACT

This Final Programmatic Environmental Impact Statement (PEIS) assesses the potential biological,
socioeconomic, physical, and cultural impacts that could result from development activities for six
commercial wind energy leases in an area offshore New Jersey and New York known as the New York
Bight (NY Bight), as well as the change in those impacts with avoidance, minimization, mitigation, and
monitoring (AMMM) measures. The six commercial leases analyzed in this Final PEIS are OCS-A 0537,
0538, 0539, 0541, 0542, and 0544, which were issued by the Bureau of Ocean Energy Management
(BOEM) on May 1, 2022. Each lease holder is likely to submit at least one Construction and Operations
Plan (COP) as required under 30 Code of Federal Regulations (CFR) 585.600(a) and conduct project-
specific environmental analyses. The programmatic analysis in this Final PEIS follows the execution of
the six NY Bight leases and precedes the environmental analysis of the COPs. This Final PEIS will not
result in the approval of any activities. The PEIS serves as a first tier document that the second tier
project-specific environmental analyses of each COP may tier from or incorporate by reference (40 CFR
1501.11-12).

This Final PEIS was prepared in accordance with the requirements of the National Environmental Policy
Act (42 United States Code 4321 et seq.) and implementing regulations (40 CFR parts 1500—1508).
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Executive Summary

ES.1 Introduction

This Final Programmatic Environmental Impact Statement (PEIS) assesses the potential biological,
socioeconomic, physical, and cultural impacts that could result from development activities for six
commercial wind energy leases in an area offshore New Jersey and New York known as the New York
Bight (NY Bight), as well as the change in those impacts with avoidance, minimization, mitigation, and
monitoring (AMMM) measures. The six commercial leases analyzed in this Final PEIS are OCS-A 0537,
0538, 0539, 0541, 0542, and 0544 (hereafter referred to as the NY Bight leases or NY Bight lease areas),
totaling over 488,000 acres (197,486 hectares) (Figure ES-1), which were issued by the Bureau of Ocean
Energy Management (BOEM) on May 1, 2022. Each lease holder is likely to submit at least one
Construction and Operations Plan (COP) as required under 30 Code of Federal Regulations (CFR)
585.600(a). The programmatic analysis in this Final PEIS follows the execution of the six NY Bight leases
and precedes the environmental analysis of the COPs. This Final PEIS will not result in the approval of
any activities. The PEIS serves as a first-tier document that the second-tier project-specific
environmental analyses of each COP may tier from or incorporate by reference (40 CFR 1501.11-12).

BOEM has prepared this Final PEIS to (1) identify and analyze AMMM measures that could avoid,
minimize, mitigate, and monitor impacts on resources in the six NY Bight lease areas and (2) focus future
project-specific environmental analyses. This Final PEIS evaluates the potential impacts from anticipated
wind energy development within the NY Bight lease areas to inform BOEM in identifying AMMM
measures that BOEM may require as conditions of approval for activities proposed by lessees in COPs.
This Final PEIS will also facilitate the timely review of COPs submitted for the NY Bight lease areas by
focusing the project-specific environmental analysis on project impacts not considered in the PEIS or
those impacts that warrant further consideration. The project-specific analyses will occur after this PEIS
is issued and may tier from or incorporate by reference this PEIS and could also incorporate revised,
additional, or different AMMM measures as needed. This PEIS does not, by itself, impose any mitigation
measures on future COPs, and instead depends on subsequent COP-specific environmental analysis. This
PEIS is therefore not the consummation of the agency’s decision-making for these measures as applied
to specific COPs.
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This Final PEIS was prepared following the requirements of the National Environmental Policy Act
(NEPA) (42 United States Code [USC] 4321 et seq.) and its implementing regulations (40 CFR parts 1500—
1508). Additionally, this Final PEIS was prepared consistent with the U.S. Department of the Interior’s
NEPA regulations (43 CFR part 46), longstanding federal judicial and regulatory interpretations, and
Administration priorities and policies.

ES.2 Purpose of and Need for the Proposed Action

The Proposed Action (Alternative C) for the Final PEIS is the identification of AMMM measures at the
programmatic stage that could avoid, minimize, mitigate, and monitor impacts. BOEM may require some
or all of these measures as conditions of approval for activities proposed by lessees in COPs submitted
for the six NY Bight lease areas. BOEM may require additional or different measures based on future,
site-specific NEPA analysis or the parameters of specific COPs. BOEM may also modify the measures at
the COP-specific NEPA stage to tailor them to the characteristics of the proposed project and the site(s)
of proposed activities, and to ensure conformity with project-specific consultations and authorizations.
These AMMM measures are considered programmatic insofar as they may be applied to COPs for the six
NY Bight lease areas, not because they necessarily will apply to COPs under BOEM’s renewable energy
program outside of the NY Bight lease areas. The Final PEIS analyzes the potential impacts of
development in the NY Bight area and how those impacts can be avoided, minimized, or mitigated by
AMMM measures. However, the Proposed Action will not result in the approval of any activities.

The purpose of the Proposed Action is to describe issues, analyze degree of potential impacts, and
identify, as appropriate, AMMM measures. BOEM is preparing this Final PEIS because of the close
proximity of the six NY Bight lease areas, their similar level of development due to the leases being
awarded from the same auction, the close timing of the anticipated COP submissions, and the high,
near-term demand from the states of New York and New Jersey for electricity generated by offshore
wind. This PEIS will reduce redundancies across COP-specific NEPA analyses, including very similar
affected environments, impacts, and mitigation measures, and will allow for future project-specific
NEPA documents to be focused on the project-specific impacts not considered in the PEIS or those
impacts that warrant further consideration. The Proposed Action is needed to help BOEM make timely
decisions on COPs submitted for the six NY Bight lease areas. Timely decisions 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)) and other requirements listed at 43
USC 1337(p)(4), including protection of the environment, among several other factors. Project-specific
NEPA analysis for individual COPs could tier from or incorporate by reference this PEIS and could apply
revised, additional, or different AMMM measures as needed. This PEIS does not, by itself, impose any
mitigation measures on future COPs. This PEIS is therefore not the consummation of the agency’s
decision-making for these measures as applied to specific COPs. BOEM intends to use AMMM measures
identified at the programmatic stage to inform the selection of appropriate AMMM measures at the
COP decision stage. That is, the ROD for each COP NEPA document may rely on a combination of the
analysis done in this PEIS and in the COP NEPA document to support the need for measures included as
terms or conditions of approval.
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A broader approach to the NEPA analysis for the minimum of six COPs expected for the NY Bight lease
areas is consistent with Executive Order 14008, “Tackling the Climate Crisis at Home and Abroad,” issued
onJanuary 27, 2021. In that order, President Biden stated that the policy of his administration is “to
organize and deploy the full capacity of its agencies to combat the climate crisis to implement

a Government-wide approach that reduces climate pollution in every sector of the economy; increases
resilience to the impacts of climate change; protects public health; conserves our lands, waters, and
biodiversity; delivers environmental justice; and spurs well-paying union jobs and economic growth,
especially through innovation, commercialization, and deployment of clean energy technologies and
infrastructure.” To support the goals outlined in Executive Order 14008, the administration has also
announced plans to increase renewable energy production, with a goal of 30 gigawatts (GW) of offshore
wind energy capacity by 2030.

Development of the leaseholds would assist with meeting several state mandates for renewable energy.
New Jersey’s goal of 11 GW of offshore wind energy generation by 2040 is outlined in New Jersey
Executive Order No. 307, issued on September 21, 2022. New York’s requirement of 9.0 GW of offshore
wind energy generation by 2035 is outlined in the Climate Leadership and Community Protection Act,
signed into law on July 18, 2019. Additionally, an estimated 16—-19 GW of offshore wind energy may be
necessary to ensure New York State achieves its Climate Act mandates (New York State Climate Action
Council 2022). Based on a conservatively estimated power ratio of 3 megawatts per square kilometer,
BOEM estimates that full development of leases in this area has the potential to create up to 5.6 to 7
GW of offshore wind energy.!

Through the development of this Final PEIS, BOEM is addressing the following objectives:

e Analyzing potential impacts if development is authorized in the six NY Bight lease areas.
e Analyzing AMMM measures for the six NY Bight lease areas.

e Analyzing focused, regional cumulative effects.

e Tiering of project-specific environmental analyses.

The analysis in this PEIS was developed for integration with site-specific NEPA reviews. Project-specific
analyses that tier from or incorporate by reference this PEIS will evaluate whether a project would have
greater, equal, fewer, or different impacts than those that were analyzed in the PEIS by considering the
level of action analyzed and the particularities of the site. Future COP-specific NEPA documents will
focus on providing site- and project-specific analyses that were not already addressed by the PEIS. Refer
to Appendix C, Tiering Guidance, for specific recommendations by resource topic regarding how the PEIS
may be incorporated by reference in the future COP-specific NEPA documents; this appendix also

1 New York Bight Final Sale Notice, December 21, 2021. Available:
https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/ATLW-8-NY-Bight-Final-
Lease-Sale-Decision-Memorandum.pdf.
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identifies additional analysis that would likely be required as part of the COP-specific NEPA analysis once
detailed and site-specific project information is available.

ES.3 Public Involvement

On July 15, 2022, BOEM issued a Notice of Intent (NOI) to prepare a PEIS consistent with NEPA
regulations (42 USC 4321 et seq.) to assess the potential impacts of the Proposed Action and
alternatives [87 Federal Register 42495]. The NOl commenced a public scoping process for identifying
issues and potential alternatives for consideration in the PEIS. The formal scoping period was from July
15, 2022, through August 30, 2022. BOEM held three virtual public scoping meetings on July 28, 2022,
August 2, 2022, and August 4, 2022, to solicit feedback and to identify issues and potential alternatives
for consideration in the PEIS. Throughout the scoping period, federal agencies, Tribal Nations, state and
local governments, and the general public had the opportunity to help BOEM identify potentially
significant resources and issues, impact-producing factors (IPFs), reasonable alternatives, and potential
mitigation measures to analyze in the PEIS, as well as to provide additional information. BOEM also used
the NEPA scoping process to initiate the Section 106 consultation process under the National Historic
Preservation Act (NHPA) (54 USC 300101 et seq.), as permitted by 36 CFR 800.2(d)(3), which requires
federal agencies to assess the effects of projects on historic properties. The NOI requested comments
from the public in written form, delivered by hand or by mail, or through the regulations.gov web portal.

BOEM received a total of 43 comments during the scoping period. BOEM reviewed and considered all
scoping comments in the development of the Final PEIS. A scoping report summarizing the submissions
received and the methods for analyzing them is available in Appendix O, Scoping Report, of this Final
PEIS. In addition, all public scoping comments received can be viewed online at
http://www.regulations.gov by typing “BOEM-2022-0034" in the search field. As detailed in the scoping
summary report, the resource areas or NEPA topics most referenced in the scoping comments were the
Purpose and Need, the Proposed Action, Public Engagement, Commercial and For-Hire Recreational
Fishing, Marine Mammals, Navigation and Vessel Traffic, and Scenic and Visual Resources.

On January 12, 2024, BOEM issued a Notice of Availability of the Draft PEIS, initiating a 45-day public
comment period from January 12 to February 26, 2024 (88 Federal Register 2249). BOEM held five
public meetings to solicit feedback and identify issues for consideration in preparing the Final PEIS.
Three in-person meetings were held in North Dartmouth, Massachusetts; Stony Brook, New York; and
Toms River, New Jersey on February 5, 7, and 8, 2024, respectively. Two virtual meetings were held on
January 31 and February 13, 2024. On February 29, 2024, BOEM announced an extension to the
comment period, which concluded on March 13, 2024 (88 Federal Register 14901). BOEM assessed and
considered all 1,568 comments received on the Draft PEIS in preparation of the Final PEIS. See Appendix
A, Consultation and Coordination, for additional information on public involvement.
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ES.4 Alternatives

BOEM considered a reasonable range of alternatives during the PEIS development process that were
identified through coordination with cooperating and participating agencies and Cooperating Tribal
Governments and through public comments received during the public scoping period and Draft PEIS
comment period. The Final PEIS evaluates the No Action Alternative and two action alternatives (one of
which has sub-alternatives). The alternatives are as follows:

e Alternative A — No Action Alternative

e Alternative B — No Identification of AMMM Measures at the Programmatic Stage

e Alternative C— Proposed Action, Identification of AMMM Measures at the Programmatic Stage
o Sub-alternative C1 — Previously Applied AMMM Measures
o Sub-alternative C2 — Previously Applied and Not Previously Applied AMMM Measures

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

ES.4.1 Alternative A — No Action Alternative

Alternative A, the No Action Alternative, assumes that no offshore wind development occurs on any of
the six NY Bight lease areas. Any potential environmental and socioeconomic impacts, including
benefits, associated with the development of the NY Bight lease areas would not occur. However, all
other existing or other reasonably foreseeable future activities described in Appendix D, Planned
Activities Scenario, would continue. The current resource conditions, trends, and impacts from ongoing
activities under the No Action Alternative serve as the baseline against which the direct and indirect
impacts of all action alternatives are evaluated. Analysis of this alternative provides context for the
analyses of Alternatives B and C and could be used for tiering for COP-specific NEPA analysis.

In the absence of the NY Bight projects, other reasonably foreseeable future impact-producing offshore
wind and non-offshore-wind activities would be realized, which could cause changes to the existing
baseline conditions. The continuation of all other existing and reasonably foreseeable future activities
described in Appendix D without the NY Bight projects serves as the baseline for the evaluation of
cumulative impacts.

ES.4.2 Alternative B — No Identification of AMMM Measures at the Programmatic Stage

Alternative B considers the potential impacts of future offshore wind development for the six NY Bight
lease areas without the AMMM measures identified in Appendix G, Mitigation and Monitoring, that
could avoid, minimize, mitigate, and monitor those impacts. However, the analysis in Alternative B
assumes that development of the NY Bight projects would be required to comply with federal and
international requirements. Alternative B serves to compare how impacts would change with the
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AMMM measures analyzed in Alternative C. BOEM will not approve any projects at the COP-NEPA stage

without AMMM measures. Selection of Alternative B would mean that no measures are identified at the
programmatic stage and that all measures in Appendix G may be re-assessed at the COP NEPA stage. To
serve this comparative purpose, the analysis of Alternative B evaluates the impacts of (1) a single
representative project developed in one NY Bight lease area without AMMM measures identified in
Appendix G, and (2) the overall impacts of a full build-out of six representative projects in the NY Bight
lease areas without the AMMM measures in Appendix G. BOEM intends for the analysis of a single
representative offshore wind project (which is representative of a future project within any of the six NY
Bight lease areas) to be used for tiering and incorporation by reference for each future COP-specific
NEPA document. This PEIS assumes that full buildout of one NY Bight lease area is the same as one NY
Bight project and is the most impactful development scenario. While lessees may elect a phased
development approach resulting in more than one project per lease area, this PEIS analyzes the most
impactful development scenario that could occur per lease area. By analyzing one project in the PEIS,
BOEM provides a similar analysis to what would be analyzed in a COP-specific NEPA document. The
analysis of six representative offshore wind projects (corresponding to the six NY Bight lease areas)
provides a format for evaluating comprehensive cumulative impacts by examining offshore wind
activities within the NY Bight area as a whole.

Because the analysis in this Final PEIS was prepared before any NY Bight COPs were submitted, BOEM
developed a Representative Project Design Envelope (RPDE) to use for environmental analysis. The RPDE
is a range of technical parameters that describes a single wind energy project that could occur within the
NY Bight lease areas as described in Chapter 2, Section 2.1.2, Alternative B — No Identification of AMMM
Measures at the Programmatic Stage, and presented in Table ES-1. The RPDE parameters in Table ES-1
are being used for the analysis of one NY Bight project. Because the locations and parameters of
onshore components (e.g., points of interconnections, substations, onshore export cables) of the NY
Bight projects will not be known until COPs are submitted, they are not included in the RPDE. The
analysis of resource impacts in Chapter 3 generally considers impacts associated with onshore
components, but BOEM expects additional site-specific analysis will be required for the COP-specific
NEPA analysis.

For the analysis of six NY Bight projects, BOEM anticipates development of 1,103 wind turbine
generators (WTGs), 22 offshore substations (0SSs), 44 offshore export cables totaling 1,772 miles
(2,852 kilometers), and 1,582 miles (2,546 kilometers) of interarray cables across the six NY Bight lease
areas.

Table ES-1. RPDE parameters for one representative NY Bight project

Element Project Design Element Typical Range
WTGs Number of WTGs 50 — 280 turbines
WTG spacing WTGs would conform to a grid layout with a minimum spacing
of 0.6 x 0.6 nautical mile (1.1 x 1.1 kilometers).!
Turbine rotor diameter 721-1,214 feet (220-370 meters)
Total turbine height? 853-1,312 feet (260—400 meters)
Executive Summary ES-7 USDOI | BOEM



‘ Typical Range

Element

Project Design Element
WTG foundation type

Monopiles or piled jackets are most likely. Additional options
include suction mono-bucket, suction bucket jacket, tri-
suction pile caisson, and gravity-based structures.

WTG seabed footprint, with
scour protection (per
foundation)

0.24 acre (0.10 hectare) (monopile) to
2.88 acres (1.7 hectare) (jacket foundation)

0SSs

Number and type of OSSs 1-5 0SSs3®
High voltage alternating current (HVAC) OSS and high voltage
direct current (HVDC) converter OSS may be used.

0SS foundation type Monopiles or piled jackets are most likely. Additional options

include suction bucket jackets and gravity-based structures.

0SS seabed footprint, with
scour protection (per
foundation)

0.51 acre (0.21 hectare) (monopile) to
8.05 acres (3.26 hectares) (jacket foundation)

WTG and 0SS
Foundations

Foundation installation
methods

Piled foundations (monopile and jacket): hydraulic impact
hammering, vibratory hammering, water jetting, pile drilling,
or a combination of methods.

Other foundations: suction bucket and gravity-based
installation.

Scour protection types

Rock placement, mattress protection, sandbags, and stone
bags.

Interarray
Cables

Total interarray cable length

33-550 miles (53—885 kilometers)

Interarray cable diameter

5-12 inches (13-30 centimeters)

Interarray cable seabed
disturbance (width)

66—-131 feet (20—40 meters)

Interarray cable burial depth

3-9.8 feet (0.9-3 meters) is the anticipated potential range of
burial depth; 6 feet (1.8 meters) is the typical target burial
depth. Depths may vary based on site-specific factors (e.g.,
soil type, cable/pipeline crossings).

Interarray cable installation
methods

Three approaches: pre-lay trenching, simultaneous lay and
bury, or post-lay burial.

Most common methods are mechanical or jet plowing.
Additional options include jet trencher, precision installation
(using a remotely operated vehicle/diver), mechanical cutter,
controlled flow excavator, and vertical injection.

Cable protection types

Rock placement, concrete mattresses, frond mattresses, rock
bags, and seabed spacers.

Export Cables

Number of export cables

1-9 export cables

Total export cable length

30-929 miles (48—1,495 kilometers)

Export cable voltage

220-420 kilovolt (kV) HVAC
320-525 kV HVDC

Export cable diameter

6.1-13.8 inches (15.5—-35.1 centimeters) HVAC
6.3-16 inches (16—40.6 centimeters) HVDC

Export cable seabed
disturbance (width)

66—131 feet (20—40 meters), per cable including cable
protection footprint?

Export cable burial depth

3-19.6 feet (0.9-6 meters) is the anticipated potential range
of burial depth; 6 feet (1.8 meters) is typical target burial
depth. Depths may vary based on site-specific factors (e.g.,
soil type, cable/pipeline crossings, crossing of navigation
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Element Project Design Element Typical Range
channels or other federal civil work projects, and other federal
or state requirements).

Export cable installation Three approaches: pre-lay trenching, simultaneous lay and
methods bury, or post-lay burial.

Most common methods are mechanical or jet plowing.
Additional options include mechanical cutter, jet trencher,
controlled flow excavator, vertical injection, suction hopper
dredging, precision installation (using a remotely operated
vehicle/diver), horizontal directional drilling (HDD), direct
piping, open-cut trenching, and jack-and-bore.

Cable protection types Rock placement, concrete mattresses, frond mattresses, rock
bags, and seabed spacers.

1 Spacing for OCS-A 0544 would be informed by lease stipulations, which require either two common lines of orientation or

a 2-nautical mile setback from the neighboring Lease Area OCS-A 0512. For the purposes of analysis, two common lines of
orientation based on the proposed spacing in the COP for OCS-A 0512 were assumed, resulting in a spacing of approximately
0.68 x 0.68 nautical miles for OCS-A 0544 only.

2 All elevations are provided relative to mean sea level.

3 Number of OSSs includes substation platforms as well as other types of offshore platforms, such as booster stations, or

a separate offshore platform that may be used to comply with New York State Energy Research and Development Authority’s,
meshed ready requirements or New Jersey Board of Public Utilities’ offshore transmission network. Transmission infrastructure
may be developed, owned, and operated by either a transmission developer or a lessee. Please refer to Appendix B,
Supplemental Information, for additional information on transmission infrastructure development efforts in NJ and NY.

4 Cable protection is anticipated to only a portion of the total export cable length, depending on site-specific factors.

ES.4.3 Alternative C — Proposed Action, Identification of AMMM Measures at the
Programmatic Stage

Alternative C, the Proposed Action, considers the potential impacts of future offshore wind
development for the NY Bight area with the AMMM measures identified in Appendix G, Mitigation and
Monitoring, that could avoid, minimize, mitigate, and monitor those impacts. These measures may be
required as conditions of approval for activities by NY Bight lessees in their COPs through the COP
review and approval process. Appendix G (Table G-1) identifies the AMMM measures that make up the
Proposed Action. Most of the AMMM measures included in Appendix G have been previously applied as
terms and conditions of approval for COPs proposing offshore wind activities on the Atlantic OCS or
through related consultations, while a smaller number of measures have not previously been required.
Alternative C consists of two sub-alternatives:

e Sub-alternative C1: Previously Applied AMMM Measures. Sub-alternative C1 analyzes the AMMM
measures that BOEM has required as conditions of approval for previous activities proposed by
lessees in COPs submitted for the Atlantic OCS or through related consultations. The analysis for
Sub-alternative C1 is presented as the change in impacts from those discussed under Alternative B.

e Sub-alternative C2: Previously Applied and Not Previously Applied AMMM Measures. Sub-
alternative C2 analyzes the AMMM measures under Sub-alternative C1 plus the AMMM measures
that have not been previously applied. Therefore under this alternative, the analysis is presented as
the change in impacts from those discussed under Sub-alternative C1.
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Other than the identification of AMMM measures, all design parameters for Alternative C would be the
same as described under Alternative B for project components and activities to be undertaken for
construction and installation, operations and maintenance (O&M), and conceptual decommissioning.
AMMM measures identified under Sub-alternative C1 and Sub-alternative C2 are being analyzed in this
PEIS for one NY Bight project and the impacts of a full build-out of six NY Bight projects in the NY Bight
area.

ES.4.4 Preferred Alternative

BOEM has identified Sub-alternative C1 as the preferred alternative in the Final PEIS. The preferred
alternative is identified to let the public know which alternative BOEM, as the lead agency, is leaning
toward before an alternative is selected for action when a ROD is issued. No Final agency action is being
taken by the identification of the preferred alternative in the Final PEIS, and BOEM is not obligated to
select the preferred alternative.

ES.5 Environmental Impacts

This Final PEIS uses a four-level classification scheme to characterize the potential beneficial impacts and
adverse impacts of alternatives as either negligible, minor, moderate, or major. Resource-specific
adverse impact level definitions are presented in each Chapter 3 resource section. Section 3.3.2 in
Chapter 3 defines potential beneficial impact levels across all resources.

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

Sub-alternative C1 (Proposed
Action/Preferred Alternative) —

Sub-alternative C2 (Proposed

Alternative B — No Identification Action) — Previously Applied and

Alternative A — No Action
Resource Alternative
3.4.1 Air Quality and Greenhouse Gas Emissions

of AMMM Measures at the
Programmatic Stage

Previously Applied AMMM
Measures

Not Previously Applied AMMM
Measures

Alternative Moderate

Impacts

One Project and Six Projects:
Minor to moderate; minor
beneficial

One Project and Six Projects:
Minor to moderate; minor
beneficial

One Project and Six Projects:
Minor to moderate; minor
beneficial

Cumulative Moderate; minor to moderate
Impacts beneficial

Moderate; moderate beneficial

Moderate; moderate beneficial

Moderate; moderate beneficial

3.4.2 Water Quality

Alternative
Impacts

Cumulative
Impacts

3.5.1 Bats

Alternative
Impacts

Negligible

Cumulative
Impacts

3.5.2 Benthic Resources

Alternative One Project: Negligible to One Project: Negligible to One Project: Negligible to

Impacts moderate; moderate beneficial moderate; moderate beneficial moderate; moderate beneficial
Six Projects: Negligible to major; Six Projects: Negligible to Six Projects: Negligible to
moderate beneficial moderate; moderate beneficial moderate; moderate beneficial

Cumulative Negligible to moderate; minor | Negligible to major; moderate Negligible to major; moderate Negligible to major; moderate

Impacts beneficial beneficial beneficial beneficial
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Resource

Alternative
Impacts

Cumulative
Impacts

Alternative A — No Action
Alternative

3.5.3 Birds

Negligible to moderate; minor
to moderate beneficial

Alternative B — No Identification
of AMMM Measures at the

Programmatic Stage

Sub-alternative C1 (Proposed
Action/Preferred Alternative) —
Previously Applied AMMM
Measures

Sub-alternative C2 (Proposed
Action) — Previously Applied and
Not Previously Applied AMMM
Measures

One Project and Six Projects:
Negligible to moderate; minor to
moderate beneficial

One Project and Six Projects:
Negligible to moderate; minor to
moderate beneficial

One Project and Six Projects:
Negligible to moderate; minor to
moderate beneficial

Negligible to moderate; minor to
moderate beneficial

Negligible to moderate; minor to
moderate beneficial

Negligible to moderate; minor to
moderate beneficial

3.5.4 Coastal H

abitat and Fauna

Alternative
Impacts

Negligible to moderate

Cumulative
Impacts

Negligible to moderate

Negligible to moderate

Negligible to moderate

Negligible to moderate

3.5.5 Finfish, Invertebrates, and Essential Fish Habitat

Alternative
Impacts

Negligible to moderate

One Project: Negligible to
moderate; minor beneficial

Six Projects: Negligible to major;
minor to moderate beneficial

One Project: Negligible to minor;
minor beneficial

Six Projects: Negligible to
moderate; minor to moderate
beneficial

One Project: Negligible to minor;
minor beneficial

Six Projects: Negligible to
moderate; minor to moderate
beneficial

Cumulative
Impacts

Negligible to moderate

Negligible to major; minor to
moderate beneficial

Negligible to major; minor to
moderate beneficial

Negligible to major; minor to
moderate beneficial

3.5.6 Marine Mammals

Alternative
Impacts

Negligible to moderate for
mysticetes (except North
Atlantic right whale [NARW]),
odontocetes, and pinnipeds;
negligible to major impacts
for NARW; minor beneficial
for odontocetes and
pinnipeds

One Project and Six Projects:
Negligible to moderate for
mysticetes (except NARW),
odontocetes, and pinnipeds;
negligible to major for NARW;
minor beneficial for odontocetes
and pinnipeds

One Project: Negligible to
moderate for mysticetes (except
NARW), odontocetes, and
pinnipeds; negligible to minor
for NARW; minor beneficial for
odontocetes and pinnipeds.

Six Projects: Negligible to
moderate for all marine
mammals (including NARW);
minor beneficial for odontocetes
and pinnipeds

One Project: Negligible to minor
for all marine mammals (including
NARW); minor beneficial for
odontocetes and pinnipeds.

Six Projects: Negligible to
moderate for all marine mammals
(including NARW); minor
beneficial for odontocetes and
pinnipeds
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Resource

Alternative A — No Action
Alternative

Alternative B — No Identification
of AMMM Measures at the
Programmatic Stage

Sub-alternative C1 (Proposed
Action/Preferred Alternative) —
Previously Applied AMMM
Measures

Sub-alternative C2 (Proposed
Action) — Previously Applied and
Not Previously Applied AMMM
Measures

Cumulative Negligible to moderate for Negligible to moderate for Negligible to moderate for Negligible to moderate for

Impacts mysticetes (except NARW), mysticetes (except NARW), mysticetes (except NARW), mysticetes (except NARW),
odontocetes, and pinnipeds; odontocetes, and pinnipeds; odontocetes, and pinnipeds; odontocetes, and pinnipeds;
negligible to major for NARW; | negligible to major for NARW; negligible to major for NARW; negligible to major for NARW:
minor beneficial for minor beneficial for odontocetes | minor beneficial odontocetes minor beneficial odontocetes and
odontocetes and pinnipeds and pinnipeds and pinnipeds pinnipeds

3.5.7 Sea Turtles

Alternative Negligible to moderate One Project and Six Projects: One Project and Six Projects: One Project and Six Projects:

Impacts Negligible to moderate; minor Negligible to moderate; minor Negligible to moderate; minor

beneficial beneficial beneficial

Cumulative Negligible to moderate; minor | Negligible to moderate; minor Negligible to moderate; minor Negligible to moderate; minor

Impacts beneficial beneficial beneficial beneficial

3.5.8 Wetlands

Alternative Negligible to moderate One Project and Six Projects: One Project and Six Projects: One Project and Six Projects:

Impacts Negligible to moderate Negligible to moderate Negligible to moderate

Cumulative Negligible to moderate Negligible to moderate Negligible to moderate Negligible to moderate

Impacts

3.6.1 Commercial Fisheries and For-Hire Recreational Fishing

Alternative
Impacts

Negligible to major on
commercial fisheries and for-
hire recreational fishing;
minor beneficial on for-hire
recreational fishing

One Project and Six Projects:
Negligible to major on
commercial fisheries and for-hire
recreational fishing; minor to
moderate beneficial on for-hire
recreational fishing

One Project and Six Projects:
Negligible to moderate on
commercial fisheries and for-
hire recreational fishing; minor
to moderate beneficial on for-
hire recreational fishing

One Project and Six Projects:
Negligible to moderate on
commercial fisheries and for-hire
recreational fishing; minor to
moderate beneficial on for-hire
recreational fishing

Cumulative
Impacts

Negligible to major on
commercial fisheries and for-
hire recreational fishing;
minor beneficial on for-hire
recreational fishing

Negligible to major on
commercial fisheries and for-hire
recreational fishing; moderate
beneficial on for-hire recreational
fishing

Negligible to major on
commercial fisheries and for-
hire recreational fishing;
moderate beneficial on for-hire
recreational fishing

Negligible to major on commercial
fisheries and for-hire recreational
fishing; moderate beneficial on
for-hire recreational fishing
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Resource

Alternative A — No Action
Alternative

3.6.2 Cultural Resources

Alternative B — No Identification
of AMMM Measures at the
Programmatic Stage

Sub-alternative C1 (Proposed
Action/Preferred Alternative) —
Previously Applied AMMM

Measures

Sub-alternative C2 (Proposed
Action) — Previously Applied and
Not Previously Applied AMMM
Measures

Alternative
Impacts

Minor to major

One Project: Moderate to major
Six Projects: Major

One Project: Moderate to major
Six Projects: Major

One Project: Moderate to major
Six Projects: Major

Cumulative
Impacts

Major

Major

Major

Major

Alternative
Impacts

Cumulative
Impacts

3.6.3 Demographics, Employment, and Economics

3.6.4 Environmental Justice

Alternative Negligible to moderate One Project and Six Projects: One Project and Six Projects: One Project and Six Projects:

Impacts Negligible to major; moderate Negligible to major; moderate Negligible to moderate; moderate
beneficial beneficial beneficial

Cumulative Negligible to moderate; minor | Negligible to major; minor to Negligible to major; minor to Negligible to moderate; minor to

Impacts beneficial moderate beneficial moderate beneficial moderate beneficial

3.6.5 Land Use and Coastal Infrastructure

Alternative One Project: Minor; minor One Project: Minor; minor One Project: Minor; minor

Impacts beneficial beneficial beneficial
Six Projects: Moderate; minor Six Projects: Moderate; minor Six Projects: Moderate; minor
beneficial beneficial beneficial

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

Impacts

3.6.6 Navigation and Vessel Traffic

Alternative Moderate One Project and Six Projects: One Project and Six Projects: One Project and Six Projects:

Impacts Major Major Major

Cumulative Moderate Major Major Major

Impacts
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Resource

Alternative A — No Action
Alternative

Alternative B — No Identification
of AMMM Measures at the
Programmatic Stage

Sub-alternative C1 (Proposed
Action/Preferred Alternative) —
Previously Applied AMMM

T _Programmatic Stage ________ Measures
3.6.7 Other Uses (Marine Minerals, Military Use, Aviation, Scientific Research and Surveys)

Sub-alternative C2 (Proposed
Action) — Previously Applied and
Not Previously Applied AMMM
Measures

Alternative
Impacts

Negligible for marine mineral
extraction, military and
national security uses,
aviation and air traffic, cables
and pipelines, and radar
systems; major for NOAA’s
scientific research and
surveys

One Project and Six Projects:
Minor for aviation and air traffic,
cables and pipelines, and most
military and national security use;
moderate for U.S. Coast Guard
(USCG) Search and Rescue (SAR)
operations, marine mineral
extraction, and radar systems;
major for scientific research and
surveys

One Project and Six Projects:
Minor for aviation and air traffic,
cables and pipelines, radar
systems, and most military and
national security uses; moderate
for USCG SAR operations and
marine mineral extraction; and
major for scientific research and
surveys

One Project and Six Projects:
Minor for aviation and air traffic,
cables and pipelines, radar
systems, and most military and
national security uses; moderate
for USCG SAR operations; and
major for scientific research and
surveys. For marine mineral
extraction, AMMM measures
applied to one NY Bight project
would result in minor impacts;
impacts for six NY Bight projects
would remain moderate.

Cumulative
Impacts

Minor for aviation and air
traffic, cables and pipelines,
and most national security
and military uses; moderate
for marine mineral extraction,
radar systems and USCG SAR
operations; major for
scientific research and
surveys

Minor for aviation and air traffic,
cables and pipelines, and most
military and national security use;
moderate for USCG SAR
operations, marine mineral
extraction, and radar systems;
major for scientific research and
surveys

Minor for aviation and air traffic,
cables and pipelines, radar
systems, and most military and
national security uses; moderate
for USCG SAR operations and
marine mineral extraction; and
major for scientific research and
surveys

Minor for aviation and air traffic,
cables and pipelines, radar
systems, and most military and
national security uses; moderate
for marine mineral extraction and
USCG SAR operations; and major
for scientific research and surveys

Alternative
Impacts

Cumulative
Impacts

Executive Summary

3.6.8 Recreation and Tourism

One Project: Negligible to minor,
minor beneficial
Six Projects: Minor to moderate;
minor beneficial

One Project: Negligible to minor,
minor beneficial
Six Projects: Minor to moderate;
minor beneficial

One Project: Negligible to minor,
minor beneficial

Six Projects: Minor to moderate;
minor beneficial

Minor to moderate, minor
beneficial

Negligible to moderate, minor
beneficial

Negligible to moderate, minor
beneficial
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Resource

Alternative A — No Action
Alternative

3.6.9 Scenic and Visual Resources

Alternative B — No Identification
of AMMM Measures at the
Programmatic Stage

Sub-alternative C1 (Proposed
Action/Preferred Alternative) —
Previously Applied AMMM
Measures

Sub-alternative C2 (Proposed
Action) — Previously Applied and
Not Previously Applied AMMM
Measures

Alternative
Impacts

Negligible to major

One Project and Six Projects:
Negligible to major

One Project and Six Projects:
Negligible to major

One Project and Six Projects:
Negligible to major

Cumulative
Impacts

Negligible to major

Negligible to major

Negligible to major

Negligible to major

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

Introduction




1.1 Overview

This Final Programmatic Environmental Impact Statement (PEIS) assesses the potential biological,
socioeconomic, physical, and cultural impacts that could result from development activities for six
commercial wind energy leases in an area offshore New York and New Jersey known as the New York
Bight (NY Bight), as well as the change in those impacts with avoidance, minimization, mitigation, and
monitoring (AMMM) measures. The six commercial leases analyzed in this Final PEIS are OCS-A 0537,
0538, 0539, 0541, 0542, and 0544 (hereafter referred to as the NY Bight leases or NY Bight lease areas),
totaling over 488,000 acres (Figure 1-1), which were issued by the Bureau of Ocean Energy Management
(BOEM) on May 1, 2022. Each leaseholder is likely to submit at least one Construction and Operations
Plan (COP) as required under 30 Code of Federal Regulations (CFR) 585.600(a). Following submission of
the COPs, BOEM and other relevant agencies will conduct project-specific environmental analyses and
consultations. The programmatic analysis in this Final PEIS follows the execution of the six NY Bight
leases and precedes the environmental analysis of the COPs. This Final PEIS will not result in the
approval of any activities. The PEIS serves as a first-tier document that the second-tier project-specific
environmental analysis of each COP may tier from or incorporate by reference (40 CFR 1501.11-12).

BOEM has prepared this Final PEIS to (1) identify and analyze AMMM measures that could avoid,
minimize, mitigate, and monitor impacts on the resources in the six NY Bight lease areas and (2) focus
future project-specific environmental analyses. This Final PEIS evaluates the potential impacts from
anticipated wind energy development within the NY Bight lease areas to inform BOEM in identifying
AMMM measures that BOEM may require as conditions of approval for activities proposed by lessees in
COPs. This Final PEIS will also facilitate the timely review of COPs submitted for the NY Bight lease areas
by focusing the project-specific environmental analysis on project impacts not considered in the PEIS or
those impacts that warrant further consideration. The project-specific analyses will occur after this PEIS
is issued and may tier from or incorporate by reference this PEIS and could also incorporate revised,
additional, or different AMMM measures as needed. This PEIS does not, by itself, impose any mitigation
measures on future COPs. The decision on which measures may be included as terms or conditions of
COP approval comes after COP-specific environmental analysis. This PEIS is thus not the consummation
of the agency’s decision-making for these measures as applied to specific COPs.

This Final PEIS was prepared following the requirements of the National Environmental Policy Act
(NEPA) (42 United States Code [USC] 4321 et seq.) and implementing regulations (40 CFR parts 1500—
1508). Additionally, this Final PEIS was prepared consistent with the U.S. Department of the Interior’s
NEPA regulations (43 CFR part 46), longstanding federal judicial and regulatory interpretations, and
Administration priorities and policies.
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Figure 1-1. NY Bight lease areas
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1.2 Background

In 2009, the U.S. Department of the Interior announced final regulations for the Outer Continental Shelf
(OCS) Renewable Energy Program, which was authorized by the Energy Policy Act of 2005. The Energy
Policy Act provisions implemented by BOEM provide a framework for issuing renewable energy leases,
easements, and rights-of-way (ROWSs) for OCS activities (see Section 1.4, Regulatory Overview). BOEM’s
renewable energy program occurs in four distinct phases: (1) regional planning and analysis, (2) lease
issuance, (3) site assessment, and (4) construction and operations. The history of BOEM’s planning and
leasing activities within the NY Bight is summarized in Table 1-1.

On May 1, 2022, through a competitive leasing process under 30 CFR 585.211, BOEM awarded
Commercial Leases OCS-A 0537, 0538, 0539, 0541, 0542, and 0544 in the NY Bight area (Figure 1-1). The
leases grant the lessees the exclusive right to submit COPs to BOEM proposing the construction,
operation, and conceptual decommissioning of offshore wind energy facilities in the lease areas. The
leases include stipulations designed to mitigate potential environmental impacts from site assessment
and site characterization, including requirements to comply with Project Design Criteria (PDC) and Best
Management Practices (BMPs) resulting from programmatic consultations under the Endangered
Species Act (ESA), as well as requirements consistent with BOEM’s Programmatic Agreement under
Section 106 of the National Historic Preservation Act (NHPA).! Through an intergovernmental renewable
energy task force that included the States of New York and New Jersey and numerous federal agencies,
Tribal Nations, and local governments, BOEM identified these lease areas for consideration in
development of commercial-scale offshore wind energy projects, subject to the appropriate reviews and
approvals.

Table 1-1. History of BOEM planning and leasing activities in the NY Bight

Year ‘ Milestone ‘
2016 On December 30, 2016, BOEM received an unsolicited lease request from PNE Wind USA, Inc. for
40,920 acres (16,560 hectares) offshore New York. The proposal included the installation of up to fifty
8-10 megawatt (MW) wind turbines, yielding a potential 400 MW of wind energy generation.

2017 In October 2017, New York State submitted to BOEM their Area for Consideration for the Potential
Locating of Offshore Wind Energy Areas, which included recommendations for areas to be considered
for wind energy development offshore of New York.

2018 On April 11, 2018, BOEM published a Call for Information and Nominations (Call) to obtain
nominations from companies interested in commercial wind energy leases within the proposed area
in the NY Bight (83 Federal Register 15602). The public comment period closed on July 30, 2018. In
response to the Call, BOEM received eight nominations from developers for specific portions of the
call area for which they wished to obtain a commercial lease.

2021 In March 2021, BOEM identified nearly 800,000 acres (323,750 hectares) as Wind Energy Areas
(WEAs) in the NY Bight. The WEAs were identified in offshore locations that appeared the most

1 Several AMMM measures included in Appendix G are similar to PDCs and BMPs resulting from the ESA
consultations that apply to site characterization and site assessment at the leasing stage (e.g., PDCs and BMPs for
Atlantic Data Collection (boem.gov)). These AMMM measures are meant to ensure the continued application of
the existing PDCs and BMPs, with edits incorporated to promote clarity and to ensure consistency with
construction and operations requirements.
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Year ‘ Milestone

suitable for wind energy development, taking into consideration coexistence with other ocean users.
BOEM received input from the public and other governmental agencies through the Call and
Intergovernmental Renewable Energy Task Force meetings as part of the process.

2021 On March 29, 2021, BOEM released a Notice to Stakeholders announcing its intent to prepare an
Environmental Assessment (EA) for commercial wind leasing and site assessment activities within the
Call Area.

2021 On June 14, 2021, BOEM published a Proposed Sale Notice (PSN) for Commercial Leasing for Wind
Power on the Outer Continental Shelf in the New York Bight (86 Federal Register 31524).

2021 On August 10, 2021, BOEM announced the availability of a Draft EA that assesses the potential
impacts of the issuance of commercial and research leases within the identified WEAs of the NY Bight
area and granting of rights-of-way and rights-of-use and easement in the region. The availability of
the Draft EA initiated a 30-day public comment period that was subsequently extended to September
23, 2021.

2021 On December 16, 2021, BOEM announced the availability of a Final EA. Within the EA, BOEM issued a
“Finding of No Significant Impact,” which concluded that the issuance of up to 10 commercial and
research leases within the WEA and granting rights-of-way and rights-of-use and easement in the
region, to provide lessees the exclusive right to submit plans to assess the physical characteristics of
the areas and to perform site characterization and assessment activities, would not significantly
affect the environment (BOEM 2021).

2022 On January 14, 2022, BOEM published the Final Sale Notice for the sale of six lease areas in the NY
Bight area (87 Federal Register 2446). In response to comments received on the PSN and consultation
with federal agencies, the originally proposed lease areas were rotated and reduced in size to address
ocean user conflicts. Additionally, one lease area identified in the PSN was removed in response to
issues raised by the fishing industry and Department of Defense, resulting in six lease areas being
included in the Final Sale Notice.

2022 On February 23, 2022, BOEM held an offshore wind auction for six lease areas in the NY Bight.
Bluepoint Wind, LLC? was the winner of Lease Area OCS-A 0537; Attentive Energy LLC was the winner
of Lease Area OCS-A 0538; Community Offshore Wind, LLC® was the winner of Lease Area OCS-A
0539; Atlantic Shores Offshore Wind Bight, LLC was the winner of Lease Area OCS-A 0541; Invenergy
Wind Offshore LLC was the winner of Lease Area OCS-A 0542; and Vineyard Mid-Atlantic LLC* was the
winner of Lease Area OCS-A 0544.

2022 On July 15, 2022, BOEM published a Notice of Intent (NOI) to prepare a PEIS for the six NY Bight lease
areas.

2024 On January 12, 2024, BOEM published a Notice of Availability (NOA) for a Draft PEIS, initiating a 45-
day public comment period for the Draft PEIS that was subsequently extended to March 13, 2024.
2024 On October 25, 2024, BOEM published an NOA for a Final PEIS initiating a minimum 30-day
mandatory waiting period, during which BOEM is required to pause before issuing a Record of
Decision.

1.3 Purpose of and Need for the Proposed Action

The Proposed Action (Alternative C) for the Final PEIS is the identification of AMMM measures at the
programmatic stage that could avoid, minimize, mitigate, and monitor impacts. BOEM may require some
or all of these measures as conditions of approval for activities proposed by lessees in COPs submitted

2 Name changed after lease issuance from OW Ocean Winds East, LLC to Bluepoint Wind, LLC.
3 Name changed after lease issuance from Bight Wind Holdings, LLC to Community Offshore Wind, LLC.
4 Name changed after lease issuance from Mid-Atlantic Offshore Wind LLC to Vineyard Mid-Atlantic LLC.
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for the six NY Bight lease areas. BOEM may require additional or different measures based on future,
site-specific NEPA analysis or the parameters of specific COPs. BOEM may also modify the measures at
the COP-specific NEPA stage to tailor them to the characteristics of the proposed project and the site(s)
of proposed activities, and to ensure conformity with project-specific consultations and authorizations.
These AMMM measures are considered programmatic insofar as they may be applied to COPs for the six
NY Bight lease areas, not because they necessarily will apply to COPs under BOEM’s renewable energy
program outside of the NY Bight lease areas. The Final PEIS analyzes the potential impacts of
development in the NY Bight area and how those impacts can be avoided, minimized, or mitigated by
AMMM measures. However, the Proposed Action will not result in the approval of any activities.

The purpose of the Proposed Action is to describe issues, analyze degree of potential impacts, and
identify, as appropriate, AMMM measures. BOEM is preparing this Final PEIS because of the close
proximity of the six NY Bight lease areas; their similar level of development due to the leases being
awarded from the same auction; the close timing of the anticipated COP submissions; and the high,
near-term demand from the states of New York and New Jersey for electricity generated by offshore
wind. This PEIS will reduce redundancies across COP-specific NEPA analyses, including very similar
affected environments, impacts, and mitigation measures, and will allow for those documents to be
focused on the project-specific impacts not considered in the PEIS or impacts that warrant further
consideration. The Proposed Action is needed to help BOEM make timely decisions on COPs submitted
for the six NY Bight lease areas. Timely decisions further the United States policy to make OCS energy
resources available for expeditious and orderly development, subject to environmental safeguards

(43 USC 1332(3)) and other requirements listed at 43 USC 1337(p)(4), including protection of the
environment, among several other factors. Project-specific NEPA analysis for individual COPs could tier
from or incorporate by reference this PEIS and could apply revised, additional, or different AMMM
measures as needed. This PEIS does not, by itself, impose any mitigation measures on future COPs. This
PEIS is thus not the consummation of the agency’s decision-making for these measures as applied to
specific COPs. BOEM intends to use AMMM measures identified at the programmatic stage to inform
the selection of appropriate AMMM measures at the COP decision stage. That is, the Record of Decision
(ROD) for each COP NEPA document may rely on a combination of the analysis done in this PEIS and in
the COP NEPA document to support the need for measures included as terms or conditions of approval.

A broader approach to the NEPA analysis for the minimum of six COPs expected for the NY Bight lease
areas is consistent with Executive Order 14008, “Tackling the Climate Crisis at Home and Abroad,” issued
on January 27, 2021. In that order, President Biden stated that the policy of his administration is “to
organize and deploy the full capacity of its agencies to combat the climate crisis to implement

a Government-wide approach that reduces climate pollution in every sector of the economy; increases
resilience to the impacts of climate change; protects public health; conserves our lands, waters, and
biodiversity; delivers environmental justice; and spurs well-paying union jobs and economic growth,
especially through innovation, commercialization, and deployment of clean energy technologies and
infrastructure.” To support the goals outlined in Executive Order 14008, the administration has also
announced plans to increase renewable energy production, with a goal of 30 gigawatts (GW) of offshore
wind energy capacity by 2030.
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Development of the leaseholds would assist with meeting several state mandates for renewable energy.
New Jersey’s goal of 11 GW of offshore wind energy generation by 2040 is outlined in New Jersey
Executive Order No. 307, issued on September 21, 2022. New York’s requirement of 9.0 GW of offshore
wind energy generation by 2035 is outlined in the Climate Leadership and Community Protection Act,
signed into law on July 18, 2019. Additionally, an estimated 16—19 GW of offshore wind energy may be
necessary to ensure New York State achieves its Climate Act mandates (New York State Climate Action
Council 2022). Based on a conservatively estimated power ratio of 3 megawatts per square kilometer,
BOEM estimates that full development of leases in this area has the potential to create up to 5.6 to 7
GW of offshore wind energy.®

Through the development of this Final PEIS, BOEM is addressing the following objectives:

e Analyzing potential impacts if development is authorized in the six NY Bight lease areas.
e Analyzing AMMM measures for the six NY Bight lease areas.

e Analyzing focused, regional cumulative effects.

e Tiering of project-specific environmental analyses.

The analysis in this PEIS was developed for integration with site-specific NEPA reviews. Project-specific
analyses that tier from or incorporate by reference this PEIS will evaluate whether a project would have
greater, equal, fewer, or different impacts than those that were analyzed in the PEIS by considering the
level of action analyzed and the particularities of the site. Future COP-specific NEPA documents will
focus on providing site- and project-specific analyses that were not already addressed by the PEIS. Refer
to Appendix C, Tiering Guidance, for specific recommendations by resource topic regarding how the PEIS
may be incorporated by reference in the future COP-specific NEPA documents; this appendix also
identifies additional analysis that would likely be required as part of the COP-specific NEPA analysis once
detailed and site-specific project information is available.

1.4 Regulatory Overview

The Energy Policy Act of 2005, Public Law 109-58, amended the Outer Continental Shelf Lands Act
(OCSLA) (43 USC 1331 et seq.)® by adding a subsection 8(p), which authorizes the Secretary of the
Interior to issue leases, easements, and ROWs in the OCS for activities that “produce or

support production, transportation, or transmission of energy from sources other than oil and gas,”
which include wind energy projects.

5 New York Bight Final Sale Notice, December 21, 2021. Available:
https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/ATLW-8-NY-Bight-Final-
Lease-Sale-Decision-Memorandum.pdf.

6 Public Law No. 109-58, Section 119 Stat. 594 (2005).
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The Secretary delegated this authority to the former Minerals Management Service, and later to BOEM.
Final regulations implementing the authority for renewable energy leasing under the OCSLA (30 CFR
585) were promulgated on April 22, 2009.” These regulations prescribe BOEM’s responsibility for
determining whether to approve, approve with modifications, or disapprove COPs submitted for lease
areas within the NY Bight (30 CFR 585.628).

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

(A) safety;

(B) protection of the environment;

(C) prevention of waste;

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

(E) coordination with relevant Federal agencies;

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

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

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

(I) prevention of interference with reasonable uses (as determined by the Secretary) of the
exclusive economic zone, the high seas, and the territorial seas;

(J) consideration of:

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

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

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

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

As stated in M-Opinion 37067, Secretary’s Duties under Subsection 8(p)(4) of the Outer Continental Shelf
Lands Act When Authorizing Activities on the Outer Continental Shelf, “. . . subsection 8(p)(4) of the
OCSLA imposes a general duty on the Secretary to act in a manner providing for the subsection’s
enumerated goals. The subsection does not require the Secretary to ensure that the goals are achieved
to a particular degree, and [s]he retains wide discretion to determine the appropriate balance between
two or more goals that conflict or are otherwise in tension.”®

BOEM'’s evaluation of wind energy development is governed by various applicable federal statutes and
implementing regulations. In conjunction with the Final PEIS, BOEM has undertaken programmatic
consultations to comply with Section 7 of the ESA and Section 106 of the NHPA. Appendix A,

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

8 M-Opinion 37067 at page 5, http://doi.gov/sites/doi.gov/files/m-37067.pdf.
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Consultation and Coordination, provides a description of BOEM’s consultation efforts with Tribal Nations
and federal, state, regional, local stakeholders during development of the Final PEIS.

BOEM is committed to continuing consultation with Tribal Nations during the future COP-specific
environmental analyses under NEPA and Section 106 of the NHPA. For each COP, BOEM will invite Tribal
Nations to participate as Cooperating Tribal Governments under NEPA and as Section 106 consulting
parties.

1.5 Relevant Existing NEPA and Consulting Documents

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

e Final Programmatic Environmental Impact Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer Continental Shelf, OCS EIS/EA MMS 2007-
046 (MMS 2007).

o This PEIS examined the potential environmental consequences of implementing the Alternative
Energy and Alternate Use Program on the OCS and established initial measures to mitigate
environmental consequences.

e Final Environmental Assessment for Commercial and Research Wind Lease and Grant Issuance and
Site Assessment Activities on the Atlantic Outer Continental Shelf of the New York Bight, OCS EIS/EA
BOEM 2021-073 (BOEM 2021).

o This environmental assessment analyzed the issuance of leases and grants within the Wind
Energy Areas in the NY Bight. The analysis focused on the effects of site characterization and site
assessment activities that take place after the issuance of commercial and research wind energy
leases.

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

1.6 Programmatic Approach to the NEPA Process

This Final PEIS establishes a framework for subsequent environmental documents related to activities
proposed by lessees in COPs for lease area specific actions and identifies and analyzes possible AMMM
measures to be used across the NY Bight lease areas. This document analyzes a broad range of direct,
indirect, and reasonably foreseeable environmental impacts associated with offshore wind development
within the NY Bight lease areas, in addition to other past, present, and reasonably foreseeable future
offshore wind and non-offshore-wind projects in the NY Bight. This Final PEIS will not result in the
approval or authorization of development of offshore wind infrastructure at any of the lease areas
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within the NY Bight. The PEIS was initiated shortly after leases were awarded and precedes the
environmental review of the COPs. Figure 1-2 shows the timing of the PEIS relative to BOEM’s
renewable energy process for a typical OCS lease.

Planning
& Analysis

) BOEM Initiates PEIS

Environmental
Reviews I

Construction i} 5%
MFES

Site
Assessment

Operations >30
MTES

Decommissioning [1 P
YEARS

*typical time frames for these activities but not required by the regulations

Figure 1-2. Renewable energy process: planning to decommissioning

The level of detail included in the Final PEIS may vary across resources, and, in some sections, impacts
may be described as hypothetical. For example, effects may be described in terms of what impacts
would be expected if specific types of activities were to occur. The impacts of site-specific actions, along
with further analysis of actions described as hypothetical in the Final PEIS, will be addressed when
specific information about development activities is known in subsequent COP-specific NEPA
evaluations tiering from this Final PEIS. CEQ NEPA implementing regulations at 40 CFR 1501.11 enable
agencies to tier NEPA analyses when it would eliminate repetitive discussions of the same issues, focus
on the actual issues ripe for discussion, and exclude from consideration issues already decided.

1.7 Methodology for Assessing the Representative Project Design Envelope

A Project Design Envelope (PDE) allows lessees to define and bracket proposed characteristics for
environmental review and permitting while maintaining a reasonable degree of flexibility for selection
and purchase of components such as wind turbine generators (WTGs), foundations, submarine cables,
and offshore substations (OSSs). Because the analysis in this Final PEIS was prepared before any

NY Bight COPs were submitted, BOEM developed a Representative Project Design Envelope (RPDE) to
use for environmental analysis. The RPDE is a range of technical parameters that describe a wind energy
project that could occur in any of the six NY Bight lease areas. Most parameters contain a minimum and
maximum value or multiple options that could be selected to provide bounds for the analysis. To
develop an RPDE that reflects realistic project technical details specific to the NY Bight, BOEM mined
existing COPs and solicited input from the NY Bight lessees, American Clean Power, National Renewable
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Energy Laboratory, and the States of New York and New Jersey. The RPDE is not meant to represent

a specific lease area. Rather, it is an informed range of parameters to describe a hypothetical project
within the six NY Bight lease areas to help guide environmental analysis in this Final PEIS and focus
subsequent COP NEPA analysis. In general, the maximum values in the RPDE represent the maximum
scenario of development that could occur in any of the six NY Bight lease areas. For example, it is not
expected that any of the NY Bight lease areas would contain more than 280 WTGs, which is the upper
end of the RPDE. Additionally, the RPDE is not meant to be prescriptive or to establish limits for future
development, as new and emerging offshore wind technologies that have not yet been proposed in
existing COPs or analyzed in the RPDE may be part of the development scenario for the NY Bight lease
areas.

This Final PEIS assesses the impacts of the RPDE that are described in Chapter 2, Alternatives, by using
the “maximum-case scenario” process. The maximum-case scenario is composed of each design
parameter or combination of parameters that could result in the highest impact level for each physical,
biological, socioeconomic, and cultural resource. This Final PEIS evaluates potential impacts of the
Proposed Action and alternative using the maximum-case scenario to assess the design parameters or
combination of parameters for each environmental resource. This Final PEIS considers the
interrelationship between aspects of the RPDE rather than simply viewing each design parameter
independently. Certain resources may have multiple maximum-case scenarios, and the most impactful
design parameters may not be the same for all resources. Chapter 2 includes a table outlining the RPDE
design parameters.

The RPDE, resulting environmental analysis, and Final PEIS are meant to inform subsequent project-
specific COP NEPA analyses expected from the six NY Bight lease areas. BOEM is required to complete
additional NEPA analysis for each of the NY Bight projects prior to approving, approving with
modifications, or disapproving each project-specific COP. BOEM will evaluate each COP received and
determine which parts of the PEIS may be incorporated by reference and the additional level of analysis
needed for each COP-specific NEPA document, which will be based in part on whether the proposed
project is similar to the range of parameters analyzed in the Final PEIS.

1.8 Methodology for Assessing Impacts

This Final PEIS assesses the impacts from both a single representative project that could be developed
within any one of the NY Bight lease areas and from the totality of six projects within the NY Bight lease
areas. BOEM intends for the analysis of a single representative offshore wind project (which is
representative of a future project within any of the six NY Bight lease areas) to be used for tiering and
incorporation by reference for each future COP-specific NEPA document. By analyzing one project in the
PEIS, BOEM provides a similar analysis to what would be analyzed in a COP-specific NEPA document. The
analysis of six representative offshore wind projects (corresponding to the six NY Bight lease areas)
provides a format for evaluating comprehensive cumulative impacts by examining offshore wind
activities within the NY Bight area as a whole. This PEIS assumes that full buildout of one NY Bight lease
area is the same as one NY Bight project and is the most impactful development scenario. While lessees
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may elect a phased development approach resulting in more than one project per lease area, this PEIS
analyzes the most impactful development scenario that could occur per lease area.

In addition to analyzing impacts from one NY Bight project and six NY Bight projects, the PEIS examines
the impacts from past, present (ongoing), and reasonably foreseeable future (planned) actions that
could contribute to cumulative impacts when combined with impacts from the Proposed Action and
alternative. Ongoing and planned actions and environmental stressors occurring within the geographic
analysis area include (1) other offshore wind energy development activities; (2) undersea transmission
lines, gas pipelines, and other submarine cables (e.g., telecommunications); (3) tidal energy projects;
(4) dredging and port improvement projects; (5) marine minerals use and ocean-dredged material
disposal; (6) military use; (7) marine transportation; (8) fisheries use, management, and monitoring
surveys; (9) global climate change; (10) oil and gas activities; and (11) onshore development activities.
Appendix D, Planned Activities Scenario, describes the past and ongoing actions that BOEM has
identified as potentially contributing to the existing baseline, and the planned actions potentially
contributing to cumulative impacts when combined with the impacts from the alternatives over the
specified spatial and temporal scales.

1.8.1 Past and Ongoing Activities and Trends (Existing Baseline)

Each resource-specific Environmental Consequences section in Chapter 3, Affected Environment and
Environmental Consequences, of this Final PEIS includes a description of the baseline conditions of the
affected environment. The existing baseline considers past and present activities in the geographic
analysis area, including those related to offshore wind projects with an approved COP (e.g., Vineyard
Wind 1 [OCS-A 0501], South Fork Wind [OCS-A 0517], Ocean Wind 1 [OCS-A 0498], ° Revolution Wind
[OCS-A 0486], Empire Wind [OCS-A 0512],%° Sunrise Wind [OCS-A 0487], New England Wind [OCS-A
0534], and Coastal Virginia Offshore Wind [CVOW]-Commercial [OCS-A 0483]) and approved past and
ongoing site assessment surveys, as well as other non-wind activities (e.g., Navy military training,
existing vessel traffic, climate change). The existing condition of resources as influenced by past and

9 0n October 31, 2023, Orsted publicly announced its decision to cease development of Ocean Wind 1 and Ocean
Wind 2. However, Ocean Wind LLC (the lessee for Ocean Wind 1) has not withdrawn its COP for lease OCS-A 0498.
Therefore, BOEM has analyzed the project within this Final PEIS as described in the approved COP. On February 29,
2024, pursuant to 30 CFR 585.418, BOEM approved a 2-year suspension of the operations term of Ocean Wind
LLC's commercial lease (Renewable Energy Lease Number OCS-A 0498), lasting until February 28, 2026. This
suspension was approved in response to the lessee's January 19, 2024, request for a suspension of the operations
term for the lease, submitted pursuant to Section 8(p)(5) of the OCSLA, 43 USC 1337(p)(5) and BOEM's
implementing regulations at 30 CFR 585.416. Orsted North America Inc. (the lessee for Ocean Wind 2) has not
relinquished or reassigned lease OCS-A 0532; therefore, BOEM has analyzed development of the lease area in this
Final PEIS consistent with the assumptions identified in Appendix D.

101 January 2024, Empire Offshore Wind, LLC (the lessee for Empire Wind 1 and 2) announced it was terminating
the Offshore Wind Renewable Energy Certificate (OREC) Agreement for the Empire Wind 2 project. Empire
Offshore Wind, LLC has not informed BOEM of any material changes to the activities approved in its COP.
Therefore, BOEM has analyzed development of the lease area in this Final PEIS consistent with the assumptions
identified in Appendix D.
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ongoing activities and trends comprises the existing baseline condition for impact analysis. Other factors
currently impacting the resource, including climate change, are also acknowledged for that resource and
are included in the impact-level conclusion.

1.8.2 Planned Activities

It is reasonable to predict that future activities may occur over time and that, cumulatively, those
activities could impact the existing baseline conditions discussed in Section 1.8.1. Cumulative impacts
are analyzed and concluded separately in each resource-specific Environmental Consequences section in
Chapter 3 of this Final PEIS. The baseline condition for the cumulative impact analysis consists of past
and present activities (existing baseline) with the addition of future planned activities described in
Appendix D. Planned offshore wind projects include projects for which a lease has been executed but no
COP has been approved. The impacts of planned offshore wind projects are predicted using information
from and assumptions based on COPs submitted to BOEM that are currently undergoing independent
review.

1.9 Approach to Mitigation for the NY Bight Lease Areas

The Final PEIS analyzes the potential impacts of future offshore wind development in the NY Bight lease
areas both with and without the AMMM measures listed in Appendix G, Mitigation and Monitoring.
Structuring the analysis in this way allows for a comparison to the change in impacts with AMMM
measures. BOEM’s approach to mitigation is to first avoid potential impacts and then to mitigate
unavoidable impacts such that the severity or duration of those impacts is minimized to the extent
practicable. The Final PEIS takes a regional approach to the analysis of potential impacts by considering
and evaluating a suite of AMMM measures that, if selected in whole or in part, could avoid or minimize
impacts associated with the development of offshore wind in the NY Bight lease areas. Additionally, the
Final PEIS includes a summary of Recommended Practices (RPs) for analysis in subsequent NEPA
documents that may reduce impacts on that resource if implemented. These RPs were not analyzed as
AMMM measures in the Final PEIS because they may not apply to all six lease areas, may depend on
project-specific details that could not be analyzed in the Final PEIS, may be outside of BOEM’s
jurisdiction but have been routinely applied through previous consultations, or may need further
development before application.

Even with AMMM measures and RPs, it is possible that development in the NY Bight lease areas would
result in unavoidable adverse impacts. BOEM is exploring the inclusion of compensatory mitigation
measures to address these specific and anticipated impacts that cannot be avoided or minimized by
offshore wind energy development in the NY Bight lease areas. Compensatory mitigation is
compensation or offsets for remaining unavoidable impacts after all appropriate and practicable
avoidance and minimization measures have been applied, by replacing or providing substitute resources
or environments through the restoration, establishment, enhancement, or preservation of resources
and their values, services, and functions. Compensatory mitigation measures should offset as directly as
possible the negative impacts (i.e., benefit the species or habitats suffering the residual effects). As of
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now, BOEM has identified compensatory mitigation to address residual impacts on fisheries and birds.
For example, compensatory mitigation for piping plover and red knot has been applied as a term and
condition of approval for the Empire Wind project offshore of New York. BOEM has not yet identified
compensatory mitigation to address residual impacts from noise on the marine environment, but it
continues to propose language and frameworks for employing the full mitigation hierarchy to reduce
residual impacts on human-nature marine ecosystems.
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This chapter (1) describes the alternatives carried forward for detailed analysis in this Final PEIS,
including the Proposed Action, No Action, and other action alternative; (2) describes the non-routine
activities and events that could occur during construction, operations and maintenance (0&M), and
conceptual decommissioning of offshore wind projects in the NY Bight area; and (3) presents a summary
and comparison of impacts among alternatives and resources affected.

CEQ NEPA implementing regulations require the identification of a preferred alternative in the Final
PEIS. BOEM has identified Sub-alternative C1 as the preferred alternative. The preferred alternative is
identified to let the public know which alternative BOEM, as the lead agency, is leaning toward before
an alternative is selected for action when a ROD is issued. No final agency action is being taken by the
identification of the preferred alternative in the Final PEIS, and BOEM is not obligated to select the
preferred alternative.

2.1 Alternatives Analyzed in Detail

Under NEPA, a reasonable range of alternatives framed by the purpose and need must be developed for
analysis for any major federal action. The alternatives should be “reasonable,” which the Department of
the Interior has defined as those that are “technically and economically practical or feasible and meet
the purpose and need of the proposed action” (43 CFR 46.420(b)). There should also be evidence that
each alternative would avoid or substantially lessen one or more potential, specific, and significant
socioeconomic or environmental effects. Alternatives that could not be implemented if they were
chosen (for legal, economic or technical reasons) or do not resolve the need for action and fulfill the
stated purpose in taking action to a large degree are not considered reasonable alternatives.

BOEM considered alternatives that were identified through coordination with cooperating and
participating agencies, Cooperating Tribal Governments, and through public comments received during
the public scoping period for the PEIS and the Draft PEIS comment period. The alternatives analyzed in
detail were carried forward for analysis after being reviewed using BOEM'’s screening criteria presented
in Section 2.2, Alternatives Considered but Not Analyzed in Detail. The alternatives carried forward for
detailed analysis in this Final PEIS are summarized in Table 2-1 and described in detail in Sections 2.1.1
through 2.1.3. Alternatives considered but dismissed from detailed analysis and the rationale for their
dismissal are described in Section 2.2.

Table 2-1. Alternatives analyzed in detail

Alternative Description

Alternative A — No Action Alternative A, the No Action Alternative, assumes that no offshore wind
Alternative development would occur on any of the six NY Bight lease areas. Any
potential environmental and socioeconomic impacts, including benefits,
associated with offshore wind development of the six NY Bight lease areas
as described under Alternative B or the AMMM measures as described
under the Proposed Action, would not occur. The current resource
conditions, trends, and impacts from ongoing activities under the No Action
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Alternative Description

Alternative serve as the baseline against which the direct and indirect
impacts of all action alternatives are evaluated.

In the absence of the NY Bight projects, other reasonably foreseeable future
impact-producing offshore wind and non-offshore-wind activities are
expected to occur, which could cause changes to the existing baseline
conditions. The continuation of all other ongoing and reasonably
foreseeable future activities described in Appendix D, Planned Activities
Scenario, without the NY Bight projects serves as the baseline for the
evaluation of cumulative impacts.

Alternative B — No Identification | Alternative B, No Identification of AMMM Measures at the Programmatic
of AMMM Measures at the Stage, considers the potential impacts of future offshore wind development
Programmatic Stage in the NY Bight lease areas without the AMMM measures identified in
Appendix G that could avoid, minimize, mitigate, and monitor those impacts.
Alternative B evaluates impacts of both a single NY Bight project and the full
build-out of six NY Bight projects without the AMMM measures identified in
Appendix G. However, the analysis in Alternative B assumes that
development of the NY Bight projects would be required to comply with
federal and international requirements. The analysis under Alternative B
allows for a comparison to the change in impacts that could result with the
AMMM measures analyzed under Alternative C.

Alternative C (Proposed Action) | Under Alternative C, the Proposed Action, BOEM would identify AMMM

— Identification of AMMM measures at the programmatic stage that could avoid, minimize, mitigate,

Measures at the Programmatic and monitor impacts. Alternative C is further broken down into sub-

Stage alternatives, which evaluate impacts of a single NY Bight project with

e Sub-alternative C1 (Preferred | previously applied AMMM measures (C1) as well as previously applied and
Alternative): Previously not previously applied AMMM measures (C2). These sub-alternatives also
Applied AMMM Measures analyze the overall impacts of a full build-out of six NY Bight projects with

e Sub-alternative C2: AMMM measures.

Previously Applied and Not
Previously Applied AMMM
Measures

2.1.1 Alternative A — No Action Alternative

Alternative A, the No Action Alternative, assumes that no offshore wind development occurs on any of
the six NY Bight lease areas. Any potential environmental and socioeconomic impacts, including
benefits, associated with the development of the NY Bight lease areas would not occur. However, all
other existing or other reasonably foreseeable future activities described in Appendix D, Planned
Activities Scenario, would continue. The current resource conditions, trends, and impacts from ongoing
activities under the No Action Alternative serve as the baseline against which the direct and indirect
impacts of all action alternatives are evaluated. Analysis of this alternative provides context for the
analyses of Alternatives B and C and could be used for tiering for COP-specific NEPA analysis.

In the absence of the NY Bight projects, other reasonably foreseeable future impact-producing offshore
wind and non-offshore-wind activities would be realized, which could cause changes to the existing
baseline conditions. The continuation of all other existing and reasonably foreseeable future activities
described in Appendix D without the NY Bight projects serves as the baseline for the evaluation of
cumulative impacts.
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2.1.2 Alternative B — No Identification of AMMM Measures at the Programmatic Stage

Alternative B considers the potential impacts of future offshore wind development for the NY Bight area
without the AMMM measures identified in Appendix G, Mitigation and Monitoring, that could avoid,
minimize, mitigate, and monitor those impacts. However, the analysis in Alternative B assumes that
development of the NY Bight projects would be required to comply with federal and international
requirements. Alternative B serves to compare how impacts would change with the AMMM measures
analyzed in Alternative C. BOEM would not approve any projects at the COP NEPA stage without AMMM
measures. Selection of Alternative B would mean that no measures are identified at the programmatic
stage and that all measures in Appendix G may be re-assessed at the COP NEPA stage. To serve this
comparative purpose, the analysis of Alternative B evaluates the impacts of (1) a single project
developed in one NY Bight lease area without the AMMM measures identified in Appendix G, and (2)
the overall impacts of a full build-out of six projects in the NY Bight lease areas without the AMMM
measures in Appendix G. This PEIS assumes that full build-out of one NY Bight lease area is the same as
one NY Bight project and is the most impactful development scenario. While lessees may elect a phased
development approach resulting in more than one project per lease area, this PEIS analyzes the most
impactful development scenario that could occur per lease area.

2.1.2.1 One Project

The analysis of one project under Alternative B assumes that one representative NY Bight project would
be developed in one lease area and considers the potential impacts of that development on the
environment. BOEM intends for the analysis of one project to be used for tiering and incorporation by
reference at the COP-specific NEPA stage, including providing context that can be used in COP-specific
NEPA analyses and against which proposed actions at the COP-specific stage may be compared. By
analyzing one project in the PEIS, BOEM provides a similar analysis to what would be analyzed in a COP-
specific NEPA document.

The analysis of Alternative B is based upon an RPDE developed with input from the six NY Bight lessees,
American Clean Power, National Renewable Energy Laboratory, and the States of New York and New
Jersey, as presented in Table 2-2 (refer to Section 1.7, Methodology for Assessing the Representative
Project Design Envelope, for additional information regarding the development and use of the RPDE).
The RPDE is not associated with any particular lease area and is instead representative of development
that could occur associated with any of the six NY Bight lease areas. Additionally, the RPDE is not meant
to be prescriptive or to establish limits for future development. The RPDE contains a minimum and
maximum value for most parameters or multiple options that could be selected to provide bounds for
the analysis. In general, the maximum values in the RPDE represent the maximum scenario of
development that could occur in the NY Bight lease areas. For example, it is not expected that any of the
NY Bight lease areas would contain more than 280 WTGs, which is the upper end of the RPDE.
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Table 2-2. RPDE parameters for one representative NY Bight project

Element
WTGs

Project Design

Typical Range

Element
Number of WTGs 50-280 turbines
WTG spacing WTGs would conform to a grid layout with a minimum spacing of 0.6 x

0.6 nautical miles (1.1 x 1.1 kilometers)*

Turbine rotor

721-1,214 feet (220-370 meters)

diameter

Total turbine height? | 853-1,312 feet (260400 meters)

WTG foundation type | Monopiles or piled jackets are most likely. Additional options include
suction mono-bucket, suction bucket jacket, tri-suction pile caisson,
and gravity-based structures.

WTG seabed 0.24 acre (0.10 hectare) (monopile) to

footprint, with scour
protection (per
foundation)

2.88 acres (1.7 hectare) (jacket foundation)

0OSSs

Number and type of
0SSs

1-5 0OSSs3
High voltage alternating current (HVAC) OSS and high voltage direct
current (HVDC) converter OSS may be used.

0SS foundation type | Monopiles or piled jackets are most likely. Additional options include
suction bucket jackets and gravity-based structures.
0SS seabed 0.51 acre (0.21 hectare) (monopile) to

footprint, with scour
protection (per
foundation)

8.05 acres (3.26 hectares) (jacket foundation)

WTG and 0SS
Foundations

Foundation
installation methods

Piled foundations (monopile and jacket): hydraulic impact
hammering, vibratory hammering, water jetting, pile drilling, or a
combination of methods.

Other foundations: suction bucket and gravity-based installation.

Scour protection
types

Rock placement, mattress protection, sandbags, and stone bags.

Interarray Total interarray cable | 33-550 miles (53—885 kilometers)
Cables length

Interarray cable 5-12 inches (13-30 centimeters)

diameter

Interarray cable 66—-131 feet (20—40 meters)

seabed disturbance

(width)

Interarray cable 3-9.8 feet (0.9-3 meters) is the anticipated potential range of burial

burial depth depth; 6 feet (1.8 meters) is the typical target burial depth. Depths
may vary based on site-specific factors (e.g., soil type, cable/pipeline
crossings)

Interarray cable Three approaches: pre-lay trenching, simultaneous lay and bury, or

installation methods | post-lay burial.
Most common methods are mechanical or jet plowing. Additional
options include jet trencher, precision installation (using a remotely
operated vehicle/diver), mechanical cutter, controlled flow excavator,
and vertical injection.

Cable protection Rock placement, concrete mattresses, frond mattresses, rock bags,

types and seabed spacers.
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Element
Export Cables

Project Design

Element
Number of export
cables

Typical Range

1-9 export cables

Total export cable
length

30-929 miles (48—1,495 kilometers)

Export cable voltage

220-420 kV HVAC
320-525 kV HVDC

Export cable
diameter

6.1-13.8 inches (15.5—35.1 centimeters) HVAC
6.3—16 inches (16—40.6 centimeters) HVDC

Export cable seabed
disturbance (width)

66—131 feet (20—40 meters), per cable including cable protection
footprint*

Export cable burial
depth

3-19.6 feet (0.9-6 meters) is the anticipated potential range of burial
depth; 6 feet (1.8 meters) is typical target burial depth. Depths may
vary based on site-specific factors (e.g., soil type, cable/pipeline
crossings, crossing of navigation channels or other federal civil work
projects, and other federal or state requirements).

Export cable
installation methods

Three approaches: pre-lay trenching, simultaneous lay and bury, or
post-lay burial.

Most common methods are mechanical or jet plowing. Additional
options include mechanical cutter, jet trencher, controlled flow
excavator, vertical injection, suction hopper dredging, precision
installation (using a remotely operated vehicle/diver), horizontal
directional drilling (HDD), direct piping, open-cut trenching, and jack-
and-bore.

Cable protection
types

Rock placement, concrete mattresses, frond mattresses, rock bags,
and seabed spacers.

1 Spacing for OCS-A 0544 would be informed by lease stipulations, which require either two common lines of orientation or
a 2-nautical mile setback from the neighboring Lease Area OCS-A 0512. For the purposes of analysis, two common lines of
orientation based on the proposed spacing in the COP for OCS-A 0512 were assumed, resulting in a spacing of approximately

0.68 x 0.68 nautical miles for OCS-A 0544 only.

2 All elevations are provided relative to mean sea level.

3 Number of OSSs includes substation platforms as well as other types of offshore platforms, such as booster stations, or

a separate offshore platform that may be used to comply with New York State Energy Research and Development Authority’s
meshed ready requirements or New Jersey Board of Public Utilities” offshore transmission network. Transmission infrastructure
may be developed, owned, and operated by either a transmission developer or a lessee. Please refer to Appendix B,
Supplemental Information, for additional information on transmission infrastructure development efforts in NJ and NY.

4 Cable protection is anticipated to be limited to only a portion of the total export cable length, depending on site-specific

factors.

The following subsections describe the construction and installation, O&M, and conceptual

decommissioning of a single representative NY Bight project. The narrative is intended to provide an

overview of the expected development of an offshore wind farm in the NY Bight area.

2.1.2.1.1

Construction and Installation

A NY Bight project would include the construction and installation of both onshore and offshore

facilities. Construction and installation of a NY Bight project is anticipated to start between 2026 and

2030. Construction for offshore wind projects can take on average 3 to 5 years. The timing of

Alternatives
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construction is anticipated to vary for each NY Bight project and would be subject to vessel and supply
chain availability.

Onshore Activities and Facilities

Proposed onshore elements of one NY Bight project include export cable landfall sites, sea-to-shore
transition, onshore export cable routes, onshore substation or converter station, and connection to

a point of interconnection (POI) (Figure 2-1). Because the analysis in this Final PEIS was prepared before
any of the NY Bight COPs were submitted by lessees, actual locations of landfalls and onshore facilities
are unknown at this time. Because the location of landfalls and onshore facilities are unknown, this Final
PEIS describes the types of impacts from construction and operation of onshore components generally
and largely defers the analysis of onshore components to the COP-specific NEPA documents. It should
also be noted that onshore elements are included in BOEM’s analysis in the Final PEIS to support the
evaluation of a complete project and for future tiering; however, BOEM'’s authority extends only to the
activities on the OCS.

The offshore export cable will come ashore at a landfall location (Figure 2-1). Multiple installation
methods can be used to make the sea-to-shore transition including open cut (i.e., trenching) or
trenchless methods such as horizontal directional drilling (HDD). HDD involves drilling bore holes for the
cables between an entry point offshore and an onshore exit point at the landfall location, which allows
the cables to remain buried below the beach, intertidal zone, or other environmentally sensitive areas.
Open cut methods are typically used in situations where trenchless methods cannot be used due to
conflicts with existing infrastructure, loose soil and sediment, or limited workspace. Open-cut methods
require open-cut trenching and dredging or jetting to facilitate installation at target burial for approach
to landside. Jetting uses pressurized water jets to create a trench within the seabed, where the export
cable then sinks into the seabed or waterway as displaced sediment resettles and naturally backfills the
trench. Dredging excavates or removes sediment, creating a channel to allow the cable to make landfall
or transit across a waterway or wetland crossing at the target installation depth. Various dredging
methods could be used, such as clamshell dredging, suction hopper dredging, or hydraulic dredging.
Installation at landfall locations could also include pulling export cables through previously constructed
conduits.

From the landfall location, onshore export cables would carry the electricity to the onshore substations
or converter stations (Figure 2-1). Onshore export cables are typically buried in a trench and would
typically follow existing rights-of-way where possible. The onshore substations transform and prepare
the power received from the export cables to be connected into the existing grid at the POI. Projects
with large nameplate capacity or that include long transmission lines carrying very large power
capacities may choose to use HVDC instead of HVAC. If HVDC is used, an onshore HVDC converter
station would be necessary to convert power from the onshore export cables to HVAC to allow
interconnection to the existing transmission infrastructure. Typically, either an overhead connection or
an underground transmission line with an overhead tie-line may be used from the onshore
substation/converter station to a POI at a nearby facility. If HVAC is used, an HVAC booster station may
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be required along the export cable route to offset against power losses between the offshore wind farm

and the grid.

The transmission POl is the location where the power generated by the offshore wind project is
connected into the existing electrical grid. This can be done at new facilities constructed for the project
or at existing facilities that have been modified to accommodate the interconnection of the offshore
wind project. Examples of potential POIs in New York and New Jersey that could be used by the NY Bight
projects are listed below. Other POIs may ultimately be chosen by the NY Bight lessees. Potential
configurations of transmission grid interconnections between the NY Bight projects and the POls are
described in the Transmission Interconnection Configurations subsection.

Examples of potential onshore POls for the NY Bight projects:

e New York - Rainey, Ruland Road, Gowanus, East Garden City, Freshkills, Port Jefferson, Farragut,
Shore Road, Newbridge Road, Syosset, Northport, West 49" Street, Mott Haven, Brookhaven

e New Jersey — Ravenswood Generating Station, E.H. Werner, Larrabee Collector Station?

In New York and New Jersey, efforts are underway to develop transmission infrastructure that would
allow multiple offshore wind projects to interconnect at an offshore (New York) and nearshore (New
Jersey) point of interconnection. Appendix B, Supplemental Information and Additional Figures and
Tables, provides additional detail regarding the transmission infrastructure development efforts in New
York and New Jersey.

Onshore Substation/Converter Station
Offshore Turbine

Offshore Substation/Converter Station

Cable Landing /

Foundation

________________________________________

IEREIE Figure Not to Scale- -

Figure 2-1. Representative onshore and offshore infrastructure

11n March 2023, the State of New Jersey issued an offshore wind solicitation with a requirement for projects to
interconnect at the Larrabee site, available here:
https://www.nj.gov/bpu/pdf/boardorders/2023/20230306/8D%200RDER%200SW%20Third%20Solicitation.pdf.
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Offshore Activities and Facilities

The offshore components that collectively make up the offshore project area include WTGs and their
foundations, OSSs and their foundations, scour protection for foundations, interarray cables, and
offshore export cables (Figure 2-1). The proposed offshore project elements would be located on the
OCS as defined in OCSLA, except the portion of the offshore export cables that would be located within
state waters.

One NY Bight project would install between 50 and 280 WTGs within a NY Bight lease area in a grid
layout at a minimum spacing of 0.6 by 0.6 nautical mile (1.1 by 1.1 kilometers). The WTGs considered
would have a rotor diameter up to 1,214 feet (370 meters) and a blade tip height that extends up to
1,312 feet (400 meters) above mean sea level (AMSL) (Figure 2-2).

A single NY Bight project would install 1-5 OSSs that would serve as common collection points for power
from the WTGs as well as the origin for the offshore export cables that deliver power to shore (Figure
2-1). NY Bight lessees may use HVAC or HVDC technology to transmit power from the wind farms to
shore.? Different equipment would be required on each 0SS depending on whether HVAC or HVDC
technology is used. An HVAC system is typically used to transport energy onshore when the wind farm is
within about 30 miles (50 kilometers) of the shore (Middleton and Barnhart 2022). Due to the distance
of the NY Bight lease areas to shore (which at their closest points are between 20 and 39 nautical miles
[35 and 72 kilometers] offshore), if HVAC OSSs are chosen, an HVAC booster station, or a reactive
compensation station, may be required along the export cable route to offset against power losses
between the offshore wind farm and the grid. HVAC booster stations are generally similar in size and
foundation type to an 0SS. HVDC systems operate by converting the alternating current (AC) high
voltage electricity produced by the WTGs to direct current (DC) for transport to shore, and then once
onshore convert the electricity back to AC for distribution to the grid. HVDC systems do not experience
the same losses in power experienced on AC transmission lines at long distances and do not require
booster stations along the export cable route. Because of the large amount of heat generated during the
conversion of AC to DC at the HVDC converter OSS located in the wind farm, these systems must be
cooled when operating. The most common type of cooling system that is commercially available is an
open loop system that intakes cool, filtered sea water and discharges warmer water back into the
ocean. Chemicals such as bleach (sodium hypochlorite) may be used in order to prevent growth in the
system and keep pipes clean (Middleton and Barnhart 2022).

2 The states of New York and New Jersey have offshore wind procurements that require use of HVDC technology.
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Blades

Foundation

Scour Protection

Figure Not to Scale

Figure 2-2. Representative wind turbine

WTGs and 0OSSs would be mounted on one or a combination of the following foundation types:
monopile, piled jacket, suction bucket (could be mono-bucket, suction-bucket jacket, or tri-suction pile
caissons), or gravity-based foundations (Figure 2-3 through Figure 2-6). Monopile and piled jacket are
anticipated to be the most likely foundation types to be used for the NY Bight projects. Monopile
foundations typically consist of a single steel cylindrical pile that is embedded into the seabed and is
made up of sections of rolled steel plate welded together. A transition piece is fitted over the monopile
and secured via bolts or grout, to which the tower is attached. Piled jacket foundations are large lattice
structures fabricated of steel tubes welded together and typically consist of three- or four-legged
structures to support WTGs and 0SSs. For monopile and piled-jacket substructures, the foundations
would be driven to the target seabed penetration depths by hydraulic impact hammering, vibratory
hammering, water jetting, drilling, or a combination of methods. During the installation of suction-
bucket jacket foundations, the open bottom of the bucket would settle on the seabed, then water and
air would be pumped out of the bucket to create a negative pressure, which embeds the foundation
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bucket into the seabed. Gravity-based foundations sit on top of the sea floor and have sufficient mass

and diameter to provide the stability and stiffness required to resist overturning loads. Gravity-based

foundations would be lowered into position by adding water, solid ballast, or a combination of both.

Prior to installation, pre-construction surveys, such as geophysical and geotechnical (G&G) or high-

resolution geophysical (HRG) surveys, may be needed to refine the foundation design. Installation of

survey and research equipment, such as met ocean buoys, may be required for monitoring. For all

foundation types, seabed preparation activities, such as dredging to level the seabed and remove soft

seabed surface layers, may be required for installation, although this would be most common for

suction-bucket and gravity-based foundations. Scour protection, consisting of rock placement, mattress

protection, sandbags, and stone bags may be applied around foundations if required.

Tower

Transition Piece

Monopile

Scour Protection

..........

.....
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Figure 2-3. Monopile foundation
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Figure 2-4. Jacket foundation

L,

Tower

Support Column

Scour Protection

Suction Bucket

Figure 2-5. Suction bucket foundation
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Tower

Support Structure

Gravity Base
Scour Protection

Figure 2-6. Gravity-based foundation

The WTGs and OSSs are expected to be lit and marked in accordance with Federal Aviation
Administration (FAA), U.S. Coast Guard (USCG), and BOEM guidelines to aid safe navigation within the
NY Bight lease areas. BOEM’s 2021 Guidelines for Lighting and Marking of Structures Supporting
Renewable Energy Development includes recommendations for lighting and marking of offshore
structures. For example, BOEM recommends that Automated Identification System (AIS) transponders
be placed in each lease area and be capable of transmitting signals marking the locations of all WTGs
and OSSs.

Between 1 and 9 export cables would be installed per NY Bight project to deliver electricity from the
0SSs to the landfall sites. The combined length of all export cables per one representative NY Bight
project would be between 30 and 929 miles (48 to 1,495 kilometers) to reach the landfall locations. Pre-
lay trenching, simultaneous lay and bury, and post-lay burial approaches to cable installation are
considered under the RPDE. Several cable installation methods are considered under the RPDE, with
mechanical and jet-plowing as the most common installation method. Other methods considered under
the RPDE include mechanical cutter, jet trencher, controlled flow excavator, vertical injection, suction
hopper dredging, precision installation (with remotely operated vehicles [ROVs] or divers), HDD, direct
piping, open-cut trenching, and jack-and-bore. Offshore export cables would have a target burial depth
of 6 feet (1.8 meters) but may be shallower or deeper—from between 3 and 19.6 feet (0.9 and 6
meters) below the surface—depending on site-specific conditions. The required burial depth within
federal navigational channels is typically 15 feet (4.6 meters) below authorized dredged depth, but non-
federally managed areas do not have the same requirement.
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One NY Bight project would install up to 550 miles (885 kilometers) of interarray cables used to connect

WTGs to OSSs. Interarray cables and offshore export cables would be installed similarly, with mechanical
or jet plowing being the most common method for interarray cable burial. Interarray cables would have

a target burial depth 6 feet (1.8 meters) but may be shallower or deeper—between 3 and 19.6 feet

(0.9 and 6 meters) below the surface—depending on site-specific conditions.

Cable protection for both export cables and interarray cables would likely be installed at any cable
crossing location and for areas where target cable burial depth cannot be achieved. Cable protection
methods considered under the RPDE include rock placement, concrete mattresses, frond mattresses,
rock bags, and seabed spacers.

Prior to cable installation, BOEM anticipates that site preparation activities would be completed
including, but not limited to, boulder relocation or removal, unexploded ordnance (UXO) clearance, pre-
lay grapnel run, and pre-installation surveys to ensure the submarine export cable and burial equipment
would not be affected by debris or other hazards during the burial process. A pre-lay grapnel run may be
completed to remove seabed debris, such as abandoned fishing gear, wires, etc., from the siting
corridor. Pre-lay grapnel runs involve the utilization of a grapnel rope that is lowered to the seabed
using a tug vessel and on-board winch as support. The grapnel rope and ground chain are towed within
the footprint of the WTGs and 0SS platforms to remove any debris that may be present and could
hinder construction operations on the seafloor. As the grapnel is dragged across the bottom, the grapnel
penetrates the seafloor snagging and catching debris. Additionally, pre-sweeping may be required in
areas of the submarine export cable corridor with bedforms such as megaripples and sand waves. Pre-
sweeping involves smoothing or leveling of the seafloor by removing ridges and edges using dredging
equipment to remove the excess sediment. Dredged material generated from pre-sweeping activities
may either be sidecast near the installation site or removed for reuse or proper disposal.

During construction and installation, support vessels typically travel between the offshore project area
and port facilities where equipment and materials are staged. Appendix B, Supplemental Information
and Additional Figures and Tables, provides information about typical offshore wind vessels. Multiple
ports with capabilities to support offshore wind development are present within the region. The
following representative ports are considered in the analysis for the Final PEIS. These and other ports
both within and outside of the New York and New Jersey region may ultimately be used by the NY Bight
projects. Additional specificity will be provided in the COP NEPA documents.

e New York — Howland Hook/Port Ivory, Port of Albany, Port of Coeymans, South Brooklyn Marine
Terminal, Brooklyn Navy Yard, Arthur Kill Terminal

e New Jersey — New Jersey Wind Port, Paulsboro Marine Terminal
Transmission Interconnection Configurations

When multiple offshore wind projects are located in a single region offshore, as is the case for the
NY Bight projects, different configurations can be used to connect wind projects to the grid, including
the shared use of offshore transmission equipment. Each offshore transmission configuration—or
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topology—has its own advantages and requires different levels of coordination between transmission
and wind project operators. Four configurations are described below, classified as either radial or
network configurations. Any of these configurations could be employed for the NY Bight projects. Each
of the configurations would likely require different amounts of cable, OSSs, and other offshore and
onshore infrastructure that could result in differing levels of environmental impacts. Under Alternative
B, BOEM is analyzing the maximum case scenario for cable and OSS infrastructure, which is anticipated
to encompass the infrastructure requirements for any of these transmission configurations, as reflected
in the RPDE presented in Table 2-2. Shared transmission infrastructure, such as backbone
configurations, may be developed independent of any generation by transmission developers. These
projects may also be developed in order to improve grid resilience, and create the ability to move power
from one part of the onshore grid to another. In these cases, BOEM would issue a ROW grant as
opposed to a lease. The grant may not be associated with a specific lease or leases at the time of
development, but it could allow for future expansion and connection to new or existing offshore wind
projects. A lessee using such a system would request an easement to the project on the OCS.

In the figures that follow, depicting different transmission configurations, each turbine represents an
individual offshore wind project (e.g., one NY Bight project).

Radial Configurations

Radial configurations collect power from a wind project at an OSS that connects to a single onshore
interconnection point. In radial configurations, power from a wind project will always flow to the same
onshore POI. Generation lead line topology and shared line (platform) topology are two types of radial
configurations (Figure 2-7):

e Generation lead line topology is where each wind project connects to a dedicated OSS that transfers
power to a single onshore interconnection point.

e Shared line (platform) topology is where two or more wind projects connect to an OSS that transfers

power to a single onshore interconnection point.

Offshore substation
or converter station Wind project

L/

Point of
interconnection
/ o N

W e N v

RADIAL RADIA

ENERATION LEAD LINE TOPOLOGY SHARED LINE (PLATFORM) TOPOLOGY

Generation lead line topology Shared line (platform) topology
Source: DOE 2023.

Figure 2-7. Radial configuration topologies
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Network Configurations

Network configurations collect power from a wind project at an OSS that is connected to a series of
other OSSs that transfer power to different onshore interconnection points. In a network configuration,
power from a wind project can flow to multiple onshore interconnection points and such a configuration
allows power to flow in multiple directions throughout the offshore transmission network. Grid
operators may utilize a network configuration for purposes of managing congestion and reliability.
Backbone topology and meshed grid topology are two types of network configurations (Figure 2-8):

e Backbone topology is where multiple OSSs are linked together along a single pathway—or
backbone—to connect between two onshore interconnection points.

e Meshed grid topology, also known as an offshore grid, is where multiple OSSs are linked together to
create a meshed grid that connects three or more onshore interconnection points.

O\X G“ | G\\; a‘a

NETWORK NETWORK

BACKBONE TOPOLOGY MESHED GRID TOPOLOGY

(OFFSHORE GRID

Backbone topology Meshed grid topology

Source: DOE 2023.

Figure 2-8. Network configuration topologies
2.1.2.1.2 Operations and Maintenance

For analysis purposes, BOEM assumes that each of the NY Bight projects would have an operating period
of 35 years. The NY Bight leases each have operations term of 33 years that commences on the date of
COP approval. A NY Bight lessee would need to request and be granted an extension of its operations
term from BOEM under the regulations at 30 CFR 585.425 et seq. in order to operate a NY Bight project
for 35 years. While no NY Bight lessee has made such a request, this PEIS uses the longer period in order
to avoid possibly underestimating any potential effects from operations and maintenance.

3 |nJuly 2022, the State of New York released an offshore wind solicitation with a requirement for projects using
HVDC to follow meshed ready requirements, available here: https://www.nyserda.ny.gov/All-Programs/Offshore-
Wind/Focus-Areas/Offshore-Wind-Solicitations/2022-Solicitation.
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Onshore Activities and Facilities

One NY Bight project would include regular inspection and preventative maintenance, as needed, for
onshore substations and converter stations, onshore export cables, and grid POls. Onshore substations
and converter stations are typically designed to serve as unmanned stations and would not be expected
to have an operator onsite during typical operation. Scheduled maintenance of the onshore export
cables would also be performed; any necessary maintenance would be accessed through manholes and
completed within the installed transmission infrastructure.

Offshore Activities and Facilities

Planned maintenance of WTGs would include regularly scheduled inspections and routine maintenance
of mechanical and electrical components. The types and frequency of inspections and maintenance
activities would be based on detailed original equipment manufacturer specifications. Annual
maintenance campaigns are expected to be needed for general upkeep (e.g., bolt tensioning, crack and
coating inspection, safety equipment inspection, cleaning, high-voltage component service, and blade
inspection) and replacement of consumable components (e.g., lubrication, oil changes).

BOEM anticipates OSSs would also undergo annual maintenance to both medium-voltage and high-
voltage systems, auxiliary systems, and safety systems as well as topside structural inspections. Portions
of the topsides may require the reapplication of corrosion-resistant coating. Routine maintenance and
refueling would also be performed on generators located on the OSSs.

WTG and 0SS foundations would be inspected both above and underwater at regular intervals to check
their condition, including checking for corrosion, cracking, and marine growth. Scheduled maintenance
of foundations may also include safety inspections and testing; coating touch up; preventative
maintenance of cranes, electrical equipment, and auxiliary equipment.

2.1.2.1.3 Conceptual Decommissioning

Conceptual decommissioning of a NY Bight project would be required in accordance with 30 CFR Part
285. Under 30 CFR Part 285, NY Bight lessees would be required to remove or decommission all
facilities, projects, cables, pipelines, and obstructions and clear the seabed of all obstructions created.
Absent permission from the Bureau of Safety and Environmental Enforcement (BSEE), all projects would
have to achieve complete decommissioning within 2 years of termination of the lease and either reuse,
recycle, or responsibly dispose of all materials removed.

Lessees would be required to submit a decommissioning application upon the earliest of the following
dates: 2 years before the expiration of the lease, 90 days after completion of the commercial activities
on the commercial lease, or 90 days after cancellation, relinquishment, or other termination of the lease
(30 CFR 285.905). Upon completion of the technical and environmental reviews, BSEE may approve,
approve with conditions, or disapprove the lessee’s decommissioning application. The lessees would
need to obtain separate and subsequent approval from BSEE and BOEM to retire in place any portion of
a project. Approval of retiring any portion of a project in place would require compliance under NEPA
and other federal statutes and implementing regulations. If a COP is approved or approved with
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modifications, the lessee would have to submit a bond (or another form of financial assurance) that
would be held by the U.S. government to cover the cost of decommissioning the entire facility in the
event that the lessee would not be able to decommission the facility.

Onshore Activities and Facilities

At the time of conceptual decommissioning, some components of the onshore electrical infrastructure
may still have substantial life expectancies. Onshore export and transmission cables may be retired in
place; however, if removal is required, the cables would be pulled and sent to repurposing or recycling
facilities. Depending on the needs at the time, onshore facilities may be left in place for possible future
use or demolished and materials recycled.

Offshore Activities and Facilities

Conceptual decommissioning of the WTGs and OSSs would typically follow a “reverse installation”
process, with turbine components or the OSS topside structure removed prior to foundation removal.
The procedures used for decommissioning the WTG and OSS foundations would depend on the type of
foundation. Foundations that penetrate the seabed would be cut 15.0 feet (4.6 meters) below the
mudline in accordance with 30 CFR 285.910 or may be removed completely.

Offshore export cables and interarray cables would either be retired in place or removed from the
seabed. The decision regarding whether to remove these cables and any overlying cable protection
would be made based on future environmental assessments and consultations with federal, state, and
municipal resource agencies.

2.1.2.2 Six Projects

Alternative B also analyzes the impacts of six representative NY Bight projects to evaluate the overall
impacts of a full offshore wind build-out in the NY Bight lease areas. While lessees may elect a phased
development approach resulting in more than one project per lease, for purposes of analysis, this PEIS
assumes one project per lease area. The same types of design parameters described for one NY Bight
project would apply to six NY Bight projects, except that the number and length of each parameter is
scaled for six projects. The analysis of six NY Bight projects includes up to 1,103 WTGs, 22 OSSs,

44 offshore export cables totaling 1,772 miles (2,852 kilometers), and 1,582 miles (2,546 kilometers) of
interarray cables. The values for these parameters were provided by the NY Bight lessees or were
calculated by BOEM based upon information provided by the lessees and represent the expected
maximum number/length of WTGs, 0SSs, and cables that would be developed for the six NY Bight
projects.

2.1.3 Alternative C (Proposed Action) — Identification of AMMM Measures at the
Programmatic Stage

Alternative C, the Proposed Action, considers the potential impacts of future offshore wind
development for the six NY Bight lease areas with the AMMM measures identified in Appendix G,
Mitigation and Monitoring, that could avoid, minimize, mitigate, and monitor those impacts. These
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measures may be required as conditions of approval for activities proposed by NY Bight lessees in their
COPs through the COP review and approval process. Appendix G (Table G-1) identifies the AMMM
measures that make up the Proposed Action. Most of the AMMM measures included in Appendix G
have been previously applied as terms and conditions of approval for COPs proposing offshore wind
activities on the Atlantic OCS or through related consultations, while a smaller number of measures have
not previously been required. Alternative C consists of two sub-alternatives:

e Sub-alternative C1 (Preferred Alternative): Previously Applied AMMM Measures. Sub-alternative
C1 analyzes the AMMM measures that BOEM has required as conditions of approval for previous
activities proposed by lessees in COPs submitted for the Atlantic OCS or through related
consultations. The analysis for Sub-alternative C1 is presented as the change in impacts from those
discussed under Alternative B.

e Sub-alternative C2: Previously Applied and Not Previously Applied AMMM Measures. Sub-
alternative C2 analyzes the AMMM measures under Sub-alternative C1 plus the AMMM measures
that have not been previously applied. Therefore, under this alternative, the analysis is presented
as the change in impacts from those discussed under Sub-alternative C1. In the case where there
are no AMMM measures applied under Sub-alternative C1, the analysis for Sub-alternative C2 is
described as the change in impacts from those discussed under Alternative B.

This PEIS will not result in the approval of any activities. Other than the AMMM measures, all design
parameters for Alternative C would be the same as described under Alternative B for project
components and activities undertaken for construction and installation, O&M, and conceptual
decommissioning. AMMM measures identified under Sub-alternative C1 and Sub-alternative C2 are
being analyzed in this PEIS for one NY Bight project and the impacts of a full build-out of six NY Bight
projects in the NY Bight area.

2.2 Alternatives Considered but Not Analyzed in Detail

BOEM considered the alternatives described in the table below (Table 2-3) and excluded them from
detailed analysis because they did not meet the purpose and need or did not meet the screening
criteria. These alternatives are presented with a brief discussion of the reasons for their elimination as
prescribed in CEQ regulations at 40 CFR § 1502.14(a) and DOI regulations at 43 CFR § 46.420(b-c). BOEM
used the following screening criteria to determine if an alternative should be analyzed in detail in this
PEIS:

e Does the alternative meet the purpose of and need (i.e., tiering, streamlining of project-specific
NEPA) for the Proposed Action?

e s the alternative defined in relation to the identification of avoidance, minimization, mitigation, or
monitoring measures (the decision to be made)?

e s there scientific evidence to support that the alternative would avoid or substantially lessen one or
more significant socioeconomic or environmental effects?
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e s the alternative inconsistent with the federal and state policy goals below?

o The United States’ policy under OCSLA to make OCS energy resources available for expeditious
and orderly development, subject to environmental safeguards...*

o Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, issued on January 27,

2021.

o The Departments of the Interior (DOI), Energy (DOE), and Commerce (DOC) shared goal to
deploy 30 GW of offshore wind in the United States by 2030, while protecting biodiversity and

promoting ocean co-use.’

o The goals of affected states, including state laws that establish renewable energy goals and

mandates, where applicable.

e Is it substantially similar in design to an alternative that is analyzed in detail? Does the alternative
substantially duplicate other less harmful or less expensive alternatives? Would it have substantially
similar effects as an alternative that is analyzed in detail? If this is the case, BOEM may eliminate the

alternative.

e Isthe alternative technically and economically feasible (i.e., not implausible or speculative)?

Table 2-3. Alternatives considered but not analyzed in detail

Alternative Dismissed

Justification for Dismissal

Pilot Project: One commenter said that an alternatives
analysis must consider a pilot project. The commenter
stated that a small, local pilot project that uses the
proposed technology and could be robustly evaluated
before, during, and after construction is the only way
to address shortcomings in the project (e.g., a need
for quantitative and qualitative scientific observation,
logistical planning, clearance of military hazards) and
begin the path toward responsible development of
offshore wind energy in the NY Bight waters through a
process that reflects fair, responsible, and good
governance. Similarly, another commenter said that a
limited test project alternative must be considered. A
test project would facilitate gathering information on
benefits and impacts before a large project is
implemented.

Another commenter said that the PEIS must provide a
comprehensive, transparent, and fair analysis of the
potential risks and impacts associated with offshore
wind energy development activities in the New York

The purpose of this PEIS is not to approve any
projects; the decision to approve, approve with
modifications, or disapprove a COP will not occur until
after COPs are submitted and another level of NEPA
analysis is completed. A pilot project does not address
a specific environmental or socioeconomic concern.
Moreover, BOEM does not have the authority to
prevent developers from submitting COPs and
developing commercial-scale projects until after a pilot
project is proposed and built. This alternative would
effectively be the same as selecting the No Action
alternative.

443 USC 1332(3)

5 FACT SHEET: Biden Administration Jumpstarts Offshore Wind Energy Projects to Create Jobs | The White House
https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/29/fact-sheet-biden-
administrationjumpstarts-offshore-wind-energy-projects-to-create-jobs/
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Alternative Dismissed

Justification for Dismissal

and New Jersey Bight, and thus, from the outset,
should include an alternatives analysis that contains
both a pilot project and a true No Action Alternative.

Land based alternatives: One commenter suggested
that BOEM consider a land-based alternative and
characterized onshore energy development as the
most rapid and efficient method to achieve energy
efficiency, resource conservation, global warming
mitigation, and to prevent the Jersey Shore ocean
from becoming a “dumping ground.”

The proposed alternative is outside of BOEM’s
jurisdiction. Onshore wind energy projects are being
developed and permitted by other agencies with
jurisdiction. Additionally, the proposed alternative
does not meet the purpose and need for this PEIS,
which is to analyze potential impacts of offshore wind
development in the NY Bight lease areas and to
identify AMMM measures.

Lease Area Size: One commenter suggested that
BOEM only consider alternatives that maximize site
utilization. Specifically, they noted that any
alternatives that further significantly reduce site
utilization would both be unnecessary and run
counter to federal and state clean energy goals.
Another commenter cited a BOEM provision on the
prevention of waste and stated that alternatives and
AMMM measures should be evaluated based on
whether and to what extent they would have
foreseeable impacts on the energy generation
potential of an offshore wind lease.

The intent of this PEIS is to analyze impacts of
maximum site utilization in the six NY Bight lease
areas, and not to reduce the size of the lease areas.
However, sensitive habitats are identified in this PEIS,
as well as AMMM measures* to avoid these habitats
where practicable, which could reduce site utilization
if selected. This PEIS does not approve any specific
projects.

The suggested alternative is more appropriate for
consideration at the COP NEPA stage because the
alternatives must align with the project’s purpose and
need and primary goals of the applicant/lessee. For
example, if a project’s purpose and need and goal are
tied to the delivery of an awarded Power Purchase
Agreement generation capacity, BOEM can’t include
an alternative that would reduce the number of WTGs
needed to meet that generation capacity. (This
includes considering transmission losses.)

Alternative Construction Methodologies: Evaluate
alternative offshore installation methodologies that
allow simultaneous trenching and cable laying to
minimize impacts to water quality and benthic
habitat.

It is more appropriate to analyze these alternative
installation methodologies as part of the impacts
analysis at the COP NEPA stage. The PEIS includes a
high-level analysis of emerging technologies, that
includes alternative installation methodologies, as well
as an AMMM measure* that encourages the use of
new and emerging technology.

Evaluate available alternatives for staging and
assembly of offshore wind components including
utilizing jack-up barges and platforms in the NY Bight.

Alternatives for Manufacturing, Staging and Assembly:

Because no COPs for these six lease areas have been
submitted, information is not known about the
manufacturing or staging and assembly facilities that
will be used. However, the PEIS analyzes several
representative ports that may also be used as staging
facilities.

Alternatives for Appurtenant Structures: Identify
scenarios for co-locating with offshore infrastructure
such as existing and future transmission
infrastructure, telecommunications, and battery
storage projects.

Because the size and design of the NY Bight wind
energy facilities are unknown at this stage, an AMMM
measure* in the PEIS is being considered that would
involve co-locating project-related infrastructure
wherever practicable as a way to reduce impacts.
Therefore, analyzing the proposed alternative would
result in speculation and would be unnecessary given
that there is an AMMM measure that will be analyzing
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Alternative Dismissed

Justification for Dismissal

the reduction in impacts intended by the proposed
alternative.

Alternative Submarine Cable Configurations: Evaluate
co-locating submarine cables to minimize impacts to
sensitive environmental resources, including but not
limited to, complex benthic habitats, saltmarshes,
submerged aquatic vegetation (SAV), etc.

Because the location of cables for the six lease areas is
unknown, an AMMM measure” is being considered
that would involve co-locating infrastructure and use
of shared transmission infrastructure wherever
practicable as a way to reduce impacts. Therefore,
analyzing the proposed alternative would result in
speculation and would be unnecessary given that
there is an AMMM measure that will be analyzing the
reduction in impacts intended by the proposed
alternative.

Alternative Turbine Layouts: Evaluate a range of
turbine layout scenarios to ensure sufficient energy
generation and promote co-existence with fishing
industries.

Because the specific locations of the individual
turbines within the six lease areas are unknown, the
PEIS analyzes a hypothetical project with the closest
spacing possible for the turbine layout. AMMM
measures* in the PEIS are being considered that would
require consistent turbine layouts across adjacent
lease areas as well as increased spacing as ways to
reduce impacts. Therefore, analyzing the proposed
alternative would result in speculation and would be
unnecessary given that there are AMMM measures
that will be analyzing the reduction in impacts
intended by the proposed alternative.

Alternative Habitat Impact Minimization Measures:
Include a conceptual habitat impact minimization
alternative to avoid highly sensitive and significant
habitat types and possibly avoidance areas.

Because the location of infrastructure is unknown at
this stage, AMMM measures* analyze the benefits of
avoiding highly sensitive and significant habitat types
wherever practicable. Therefore, analyzing the
proposed alternative would result in speculation and
would be unnecessary given that there are AMMM
measures that will be analyzing the reduction in
impacts intended by the proposed alternative.

Benthic Habitat Impact Minimization: Development of
an alternative that would remove high value habitat
areas from consideration of development such as the
mid-shelf scarp, sand ridge and trough complexes,
hard bottoms, SAV, and other sensitive habitats,
irreplaceable and difficult to replace resources, and
Prime Fishing Grounds/Areas. Avoidance of these
vulnerable habitats should also be considered for the
cable routes, either as part of this alternative or as a
sub-alternative. Some of these vulnerable habitat
areas and their locations are known (such as the mid-
shelf scarp), but others should be identified through
site-specific surveys and benthic habitat mapping
efforts.

As described in BOEM'’s Final Lease Sale Decision
Memorandum for the NY Bight, BOEM previously
considered removing areas from NY Bight lease areas.®
Specifically, in response to the commercial fishing
industry, BOEM excluded the area adjacent to the
scallop access area, included a buffer between select
leases, and removed areas of high value benthic
diversity. Removal of additional high value habitat
would need to be considered at the project-specific
COP NEPA stage when project details are known.
Because the location of cables is unknown at this
stage, AMMM measures* analyze the benefits of co-
locating infrastructure and avoiding high value habitat
areas wherever practicable. Therefore, analyzing the
proposed alternative would result in speculation and

5 https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/ATLW-8-NY-Bight-Final-
Lease-Sale-Decision-Memorandum.pdf.
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Alternative Dismissed

Justification for Dismissal

would be unnecessary given that there are AMMM
measures that will be analyzing the reduction in
impacts intended by the proposed alternative.

Pelagic Habitat Impact Minimization: Development of
an alternative that considers effects of development
within the six lease areas and in combination with
other proposed offshore wind development in the
region on pelagic habitats in the NY Bight, including
the Mid-Atlantic Bight Cold Pool. This alternative
would consider the size and scale of development in
the six lease areas and in combination with other
proposed wind developments to understand the
range of interactions between wind development and
the Mid-Atlantic Bight Cold Pool. This alternative may
require analysis and modeling to evaluate the effects
of project structures on the formation and
maintenance of the Mid-Atlantic Bight Cold Pool.
Modeling can examine varying options of lease
development to assess how the size and scale of
different development approaches may vary in their
effects on the Cold Pool. This would allow for the
evaluation of options for considering different project
scales and design to minimize impacts to the Cold
Pool.

The cumulative effects analysis considers potential
impacts from full build-out of the six NY Bight lease
areas as well as other reasonably foreseeable future
offshore wind in the geographic analysis area of each
of the resources being analyzed. Potential impacts on
the Mid-Atlantic Bight Cold Pool are analyzed within
the affected resource sections such as fish and benthic
resources.

Fisheries Impact Minimization: Development of an
alternative that considers the Proposed Action (full
build-out) of the six leases areas implemented with
sufficient and consistent WTG spacing across lease
areas to increase the likelihood that fishing can still
occur. This alternative should consider a range of WTG
spacing options identified in coordination with the
fishing industries operating in these areas. This
alternative should also consider removal of key fishing
areas from development and identify these areas with
consideration of anticipated shifts in fishing grounds
in prioritizing WTG locations.

AMMM measures* analyze the effects of consistent
turbine layouts across adjacent lease areas as well as
increased spacing as ways to reduce impacts. The PEIS
highlights popular fishing areas within the NY Bight
area that would benefit from avoidance or additional
mitigation measures to reduce impacts. Turbine
spacing and alternative turbine layouts for each lease
area in the NY bight would be considered at the
project-specific COP NEPA stage when project details
are known.

Cable Route Coordination: Development of an
alternative that considers potential cable landing
locations for the six lease areas and identifies and
evaluates options for coordinated and consolidated
routes for the export cables. This alternative would
evaluate routes that would reduce impacts to marine
resources and consider how export cable routes from
each of the six individual leases areas could be
consolidated into fewer, common corridors to further
avoid and minimize impacts to resources.

Because the location of cables is unknown at this
stage, an AMMM measure* analyzes the benefits of
co-locating infrastructure, including transmission
infrastructure, wherever practicable. State power
solicitations may also dictate routing measures for
export cables and associated substations developed
from the Atlantic Offshore Wind Transmission Study
and the BOEM/DOE transmission planning effort, the
New York State Energy Research and Development
Authority’s (NYSERDA) Offshore Wind Cable Corridor
Constraints Assessment,’ associated New York Public
Service Commission orders, and the results of the New

7 https://www.nrel.gov/docs/fy240sti/88003.pdf.
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Alternative Dismissed
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lersey state agreement approach® (SAA) and other
state and Independent System Operator/Regional
Transmission Organization transmission planning
processes, to maximize the utility of POIs. Therefore,
analyzing the proposed alternative would result in
speculation and would be unnecessary given that
there is an AMMM measure that will be analyzing the
reduction in impacts intended by the proposed
alternative.

Land Based Cable Alternative (avoid estuaries and
embayment): Development of an alternative that
ensures all export cable routes for interconnections
with the grid avoid crossing through estuaries and
embayments. Rather than impacting these sensitive
coastal ecosystems, this alternative would only
consider use of land-based cable routes that avoid
estuaries and embayments and associated adverse
impacts to marine resources.

The location of cables and onshore components are
unknown at this stage. An AMMM measure* analyzes
the benefits of adjustments to project design and
methodologies for cable installation to avoid sensitive
habitats, such as estuaries and embayments, wherever
practicable. Therefore, analyzing the proposed
alternative would result in speculation and would be
unnecessary given that there is an AMMM measure
that will be analyzing the reduction in impacts
intended by the proposed alternative.

Construction Timing: One commenter suggested
considering how the timing of construction of multiple
projects could influence overall ocean noise may
result in the development of alternatives that better
reduce noise impacts (e.g., via a regional construction
schedule, noise avoidance measures, and more
stringent noise reduction and attenuation
requirements).

In this PEIS, BOEM analyzes development of six
projects and AMMM measures related to reducing
noise impacts through avoidance, monitoring efforts,
and shutdown procedures. However, alternatives
analyzing detailed project schedules are more
appropriate at the COP NEPA stage when more
information is known about vessel availability and
construction timing.

Saltmarsh and SAV Concern: One commenter
suggested that BOEM should identify alternatives that
avoid impacts on saltmarshes and SAV.

An AMMM measure* analyzes the benefits of
adjustments to project design and methodologies for
cable installation to avoid sensitive habitats, such as
saltmarshes and SAV, wherever practicable.

* In response to comments, some suggested alternatives that were addressed as AMMM measures in the Draft PEIS have been

reclassified as Recommended Practices (RPs) in the Final PEIS. However, BOEM continues to consider these suggested
alternatives as not suitable for full analysis because they rely on COP-specific project details and may be more suitable for
analysis during COP NEPA. In this Final PEIS, the RPs are summarized outside the Alternative C analysis and can be found at the

end of each resource section in Chapter 3.

2.3 Non-Routine Activities and Events

Non-routine activities and events during construction and installation, O&M, and conceptual

decommissioning are considered as part of the alternatives to allow for a full analysis of impacts.

Examples of such activities or events could include corrective maintenance activities, collisions involving

vessels or vessels and marine life, allisions (a vessel striking a stationary object) involving vessels and

WTGs or 0SSs, cable displacement or damage by anchors or fishing gear, chemical spills or releases,

severe weather and other natural events, fires, terrorist attacks, and structural failures. These activities

8 https://www.nj.gov/bpu/pdf/boardorders/2022/20221026/8A%200RDER%205tate%20Agreement%20Approach.pdf.
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or events are impossible to predict with certainty. This section provides a brief assessment of each of
these potential events or activities. Impacts resulting from the accidental release of chemicals and
debris from non-routine activities and events are described in Chapter 3, as applicable.

e Repair or replacement activities: These activities could be required as a result of other low-
probability events, or as a result of unanticipated equipment wear or malfunction. Key project
components would typically be stored at a nearby O&M facility to allow for expeditious repairs.

e Collisions and allisions: These could result in vessel damage, spills (described below), or injuries or
fatalities to humans and/or wildlife (addressed in Chapter 3, Affected Environment and
Environmental Consequences). Collisions and allisions are anticipated to be unlikely based on the
following factors:

o Adherence to Convention on the International Regulations for Preventing Collisions at Sea
(COLREGS) and the U.S. Inland Navigation Rules

o The lighting and marking plan that would be implemented (as described in Section 2.1.2.1.1,
Construction and Installation, under Onshore Activities and Facilities), as well as the USCG
Private Aids to Navigation Permit (PATON)

o National Oceanic and Atmospheric Administration (NOAA) vessel speed restrictions
o The proposed spacing of WTGs and OSSs
o The inclusion of proposed project components on NOAA navigation charts

e Cable displacement or damage by vessel anchors or fishing gear: This could result in safety concerns
and economic damage to vessel operators and may require corrective action by developers such as
the need for one or more cable splices to an export or interarray cable(s).

e Chemical spills or releases: For offshore activities, these include inadvertent releases from refueling
vessels, spills from routine maintenance activities, and any more significant spills as a result of
a catastrophic event. All vessels would be certified to conform to vessel O&M protocols designed to
minimize risk of fuel spills and leaks. Developers would prepare an Qil Spill Response Plan (OSRP)
and would be expected to comply with USCG and BSEE regulations relating to prevention and control
of oil spills. Onshore, releases could potentially occur from construction equipment or HDD
activities. All wastes generated onshore would comply with applicable state and federal regulations,
including the Resource Conservation and Recovery Act and the Department of Transportation
Hazardous Materials regulations.

e Severe weather and natural events: The NY Bight lease areas are subject to extreme weather, such as
storms and hurricanes, which may impose hydrodynamic load and sediment scouring. The return
rate of hurricanes may become more frequent than the historical record, and the future probability
of a major hurricane will likely be higher than the historical record of these events due to climate
change. The engineering specifications of the WTGs and their ability to sufficiently withstand
weather events is independently evaluated by a certified verification agent when reviewing the
Facility Design Report and Fabrication and Installation Report according to international standards,
which include withstanding hurricane-level events. One of these standards calls for the structure to
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be able to withstand a 50-year return interval event. An additional standard includes withstanding
3-second gusts of a 500-year return interval event, which would correspond to Category 5 hurricane
windspeeds. If severe weather caused a spill or release, the actions outlined above would help
reduce potential impacts. Severe flooding or coastal erosion could require repairs, with impacts
associated with repairs being similar to those outlined in Chapter 3 for construction activities.

e Seismic activity: The NY Bight is located along the Western Atlantic continental margin, which is not
an area considered tectonically active. The impacts from seismic activity would be similar to those
assessed for other non-routine events or activities.

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

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

e  Structural failure: Failure of WTGs, met tower(s) or OSS(s) could result in safety concerns and
potentially release chemicals and gases (e.g., lubricating oils, hydraulic oils, sulfur hexafluoride (SFe),
coolants, and fuels), which are addressed earlier in this document under Chemical spills or releases,
and debris (e.g., fragments of man-made materials) into the marine and coastal environment.
Corrective actions may be required and could include recovery of marine and onshore debris,
salvage of the damaged structure, use of explosives, and repair. These operations would likely
require unplanned mobilization and utilization of various vessels and equipment such as cranes and
possible damage to the seafloor from retrieval of fallen and sunken debris.

2.4 Summary and Comparison of Impacts by Alternative

Table 2-4 provides a summary and comparison of the impacts under the Proposed Action and other
alternatives assessed in Chapter 3. This Final PEIS uses a four-level classification scheme to characterize
the potential beneficial impacts and adverse impacts of alternatives as either negligible, minor,
moderate, or major. Resource-specific adverse impact level definitions are presented in each Chapter 3
resource section. Section 3.3.2 in Chapter 3 defines potential beneficial impact levels across all
resources.
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Chapter 3

Affected
Environment

and
Environmental
Consequences




This chapter analyzes the impacts of the Proposed Action and alternatives by establishing the existing
baseline of affected resources; predicting the direct and indirect impacts; and then evaluating those
impacts when added to the baseline and considered in the context of the reasonably foreseeable
impacts of future planned activities. This chapter thus addresses the affected environment, also known
as the existing baseline, for each resource area and the potential environmental consequences to those
resources from implementation of the alternatives described in Chapter 2, Alternatives. In addition, this
section addresses the impact of the alternatives when combined with other past, present, or reasonably
foreseeable planned activities, i.e., cumulative impacts, using the methodology and assumptions
outlined in Chapter 1, Introduction; Section 3.3, Impact Analysis Terms and Definitions; and Appendix D,
Planned Activities Scenario. Appendix D describes other ongoing and planned activities within the
geographic analysis area for each resource. These actions may be occurring on the same time scale as
the NY Bight projects or could occur later in time but are still reasonably foreseeable. Construction of
the NY Bight projects is expected to commence between 2026 and 2030 (Appendix D).

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

The No Action Alternative is first analyzed to predict the impacts of the baseline (as described in Section
1.8.1), the status quo. The existing baseline considers past and present activities in the geographic
analysis area, including those related to ongoing offshore wind projects and non-offshore-wind
activities. A subsequent analysis is conducted to assess the cumulative impacts on baseline conditions as
future planned offshore wind and non-offshore-wind activities occur (as described in Section 1.8.2).
Separate impact conclusions are drawn based on these separate analyses. Figure 3-1 illustrates the
components of the No Action Alternative analysis, and Figure 3-2 illustrates the components of the No
Action Alternative cumulative analysis.

This Final PEIS analyzes the impacts of the action alternatives (Alternatives B and C) when added to the
baseline condition of resources (as described in Section 1.8.1) for one NY Bight project and six NY Bight
projects. It then separately evaluates cumulative impacts by analyzing the impacts of the action
alternatives for six NY Bight projects when added to both the baseline (as described in Section 1.8.1) and
the impacts of planned activities (as described in Section 1.8.2). Figure 3-3 illustrates the components of
the action alternatives analysis, and Figure 3-4 illustrates the components of the action alternatives
cumulative analysis.
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Figure 3-2. No Action Alternative cumulative analysis
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Figure 3-4. Action alternatives cumulative analysis
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3.1 Impact-Producing Factors

BOEM completed a study on the North Atlantic OCS of IPFs to consider in an offshore wind development
planned activities scenario (BOEM 2019). This document incorporates that study by reference. The
study provides the following:

e Identifies cause-and-effect relationships between renewable energy projects and the human
environment (includes but is not limited to physical, biological, and socioeconomic conditions and
cultural resources) potentially affected by such projects.

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

e Identifies the types of actions and activities for consideration in a cumulative impacts analysis.

e Identifies actions and activities that may affect the same resources as renewable energy projects
and states that such actions and activities may produce the same IPFs.

The study identifies the relationships between IPFs associated with specific past, present, and
reasonably foreseeable future actions in the North Atlantic OCS.

As discussed in the study, reasonably foreseeable future actions other than offshore wind projects may
affect the same resources as the NY Bight projects or other offshore wind projects, possibly via the same
or additional IPFs (BOEM 2019). BOEM determined the relevance of each IPF to each resource analyzed
in this Final PEIS. If BOEM found an IPF not associated with the action alternatives, it did not include it in
the analysis.

Table 3.1-1 provides brief descriptions of the primary IPFs involved in this analysis, including examples of
sources or activities that result in each IPF. The IPFs cover all phases, including construction, operation
and maintenance, and conceptual decommissioning.

Table 3.1-1. Primary IPFs addressed in this analysis

Sources or Activities Description
Accidental releases e Mobile sources (e.g., vessels) Refers to unanticipated release or spills
o Installation, operation, and into receiving waters of a fluid or other

maintenance of onshore or offshore substance, such as fuel, chemical
stationary sources (e.g., wind turbine contaminants, hazardous materials,
generators, offshore substations, suspended sediment, invasive species,
transmission lines, and interarray trash, or debris.
cables) Accidental releases or spills are distinct

from routine discharges, consisting of
authorized operational effluents which
are restricted via treatment and
monitoring systems and permit
limitations. While accidental releases
and spills are not authorized or
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Sources or

Description

permitted, they are considered
reasonably foreseeable.

Air emissions

Combustion related stationary or
mobile emission sources (e.g.,
generators [both on/offshore], or
support vessels, vehicles, and aircraft)
Non-combustion related sources, such
as leaks from tanks and switchgears

Refers to emission sources that emit
regulated air pollutants (gaseous or
particulate matter) into the
atmosphere. Releases can occur on- and
offshore.

Anchoring

Anchoring of vessels

Attachment of a structure to the sea
bottom by use of an anchor, mooring,
or other installation method

Refers to seafloor disturbances
(anything below Mean Higher High
Water [MHHW]) related to any offshore
construction or maintenance activities.
Refers to an activity or action that
disturbs or attaches objects to the
seafloor.

Cable emplacement and
maintenance

Dredging or trenching

Cable placement

Seabed profile alterations

Sediment deposition and burial

Cable protection of concrete mattress
and rock placement

Mooring lines

Refers to seafloor disturbances
(anything below MHHW) related to the
installation and maintenance of new
offshore submarine cables.

Cable placement methods include
trenchless installation (such as HDD,
direct pipe and auger bore), jetting,
vertical injection, control flow
excavation, trenching, and plowing.

Discharges/intakes

Vessels

Structures

Onshore point and non-point sources
Dredged material ocean disposal
Installation, operation, and
maintenance of submarine
transmission lines, cables, and
infrastructure

HVDC converter cooling system

Refers to routine permitted operational
effluent discharges of pollutants to
receiving waters. Types of discharges
may include: bilge water, ballast water,
deck drainage, gray water, fire
suppression system test water, chain
locker water, exhaust gas scrubber
effluent, condensate, seawater cooling
system intake and effluent, and HDD
fluid. Water pollutants include
produced water, manufactured or
processed hydrocarbons, chemicals,
sanitary waste, and deck drainage.
Rainwater, freshwater, or seawater
mixed with any of these constituents is
also considered a pollutant.

These discharges are restricted to
uncontaminated or properly treated
effluents that require BMPs or numeric
pollutant concentration limitations as
required through U.S. Environmental
Protection Agency (USEPA) National
Pollutant Discharge Elimination System
(NPDES) permits or USCG regulations.
Refers to the discharge of solid
materials, such as the deposition of
sediment at approved offshore disposal

Affected Environment and Environmental Consequences 3.1-2

UsDOI | BOEM



Sources or Activities

Description

or nourishment sites and cable
protection. Discharge of dredged or fill
material in the ocean seaward of the
baseline, including material excavated
from waters of the United States,
including the 3-mile territorial seas, may
be regulated through the Clean Water
Act and must be evaluated for
suitability for ocean disposal and
permitted under the Marine Protection,
Research, and Sanctuaries Act (MPRSA),
unless it meets an exclusion or is
deposited within the immediate
footprint of the construction area.
Lessees would need to consult with
USEPA and the U.S. Army Corps of
Engineers (USACE) to determine the
appropriate permitting pathway.

Refers to entrainment/impingement as
a result of construction equipment use
and intakes used by cable laying
equipment and in HVDC converter
cooling systems. Also refers to heated
effluent from these systems.

Electric and magnetic
fields (EMFs) and cable
heat

Substations

Power transmission cables
Interarray cables
Electricity generation

Power generation facilities and cables
produce electric fields (proportional to
the voltage) and magnetic fields
(proportional to flow of electric current)
around the power cables and
generators. Three major factors
determine levels of impact from the
magnetic and induced electric fields
from offshore wind energy projects: (1)
the amount of electrical current being
generated or carried by the cable, (2)
the design of the generator or cable,
and (3) the distance of organisms from
the generator or cable.

Refers to thermal effects of the
transmission of electrical power,
dependent on cable design and burial
depth.

Land disturbance

Vegetation clearance
Excavation

Grading

Placement of fill material
Land use changes

Refers to land disturbances (anything
above MHHW) during onshore
construction activities such as onshore
cable installation and substation
construction.

Lighting Vessels or offshore structures above or | Refers to aviation and marine
under water navigation lighting and construction
Onshore construction and lighting associated with offshore wind
infrastructure development that may produce light
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Sources or

Description

onshore and offshore, as well as both
above and under water.

Noise

Impact and vibratory pile-driving and
drilling

G&G surveys

UXO surveys and
detonation/deflagration

Vessels

Aircraft

Cable laying or trenching

Site preparation (e.g., boulder
clearance, sand wave clearance, pre-
lay grapnel run, dredging)

Turbine operation

Onshore construction

Refers to noise from various sources,
and includes sound pressure, particle
motion, and substrate vibration effects.
Commonly associated with construction
activities, G&G surveys, and vessel
traffic. May be impulsive (e.g., pile-
driving) or broad spectrum and
continuous (e.g., from project-
associated marine transportation
vessels). May also be noise generated
from turbines themselves or
interactions of the turbines with wind
and waves.

Port utilization

Expansion and construction
Maintenance

Use

Revitalization

Refers to activities or actions associated
with port activity, upgrades, or
maintenance that occur only as a result
of the project from increased economic
activity. Includes activities related to
port expansion and construction such as
placement of dredged materials,
dredging to deepen channels for larger
vessels, and maintenance dredging.

Presence of structures

Onshore structures including towers
and transmission cable infrastructure
Offshore structures including wind
turbine generators and foundations,
offshore substations, and scour/cable
protection

HVDC converter cooling systems

Refers to the post-construction, long-
term and permanent presence and
operation and maintenance of onshore
or offshore structures. Includes
subsequent changes such as altered
hydrodynamic patterns or seafloor
disturbance associated with the
presence of foundations and potential
for non-native species establishment.

Survey gear utilization

Monitoring surveys

Site preparation activities and post-
construction surveys (i.e., geophysical,
geotechnical)

Refers to capture, collection, and
entanglement of marine species during
monitoring surveys and habitat impacts
from biological/fisheries survey
activities.

Refers to entanglement and bycatch
during monitoring surveys, site
preparation activities, and post-
construction surveys.

Traffic Aircraft Refers to marine vessel and onshore

Vessels (construction, O&M, surveys) vehicle use, including use in support of

Vehicles construction, operation and

Towed arrays/equipment maintenance, conceptual
decommissioning activities, and surveys
such as G&G, fisheries monitoring, and
biological monitoring surveys. Refers to
interaction of traffic with species.
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3.2 AMMM Measures Identified for Analysis in the Programmatic
Environmental Impact Statement

BOEM identified the AMMM measures analyzed in the Final PEIS from review of offshore wind COPs;
COP EISs; scoping comment letters, input from cooperating and participating agencies, and Cooperating
Tribal Governments; public comments on the Draft PEIS; internal input; and previous consultations. As
part of the Proposed Action (Sub-alternative C1 [Preferred Alternative] and Sub-alternative C2), AMMM
measures would be identified such that the potential impacts of the NY Bight projects could be reduced.
BOEM analyzed AMMM measures that would be applicable to more than one NY Bight lease area, are
reasonable and enforceable, and allow for flexibility where appropriate. BOEM may require some or all
of these measures as conditions of approval for activities proposed by lessees in COPs submitted for the
six NY Bight lease areas. BOEM may require additional or different measures based on future, site-
specific NEPA analysis or the parameters of specific COPs. BOEM may also modify the measures at the
COP-specific NEPA stage to tailor them to the characteristics of the proposed project and the site(s) of
proposed activities, and to ensure conformity with project-specific consultations and authorizations.
Appendix G, Mitigation and Monitoring, provides a description of the AMMM measures identified by
BOEM for analysis under the Proposed Action in this Final PEIS.

BOEM has categorized the AMMM measures to reflect the relevant resource area(s) the measure
applies to and assigned a unique measure identification number. AMMM measure identification
numbers start with a prefix corresponding to the resource or resources the impacts on which they were
designed to mitigate, including BB (birds and bats), BEN (benthic), BIR (birds), COMFIS (commercial
fisheries and for-hire recreational fishing), CUL (cultural), EJ (environmental justice), MM (marine
mammals), MMST (marine mammals and sea turtles), MUL (multiple), NAV (navigation), OU (other
uses), ST (sea turtles), STF (sea turtles and ESA-listed fish), VIS (scenic and visual), and WQ (water
quality). Measures that could potentially be applied across more than two resource areas were grouped
under the multiple (MUL) category. Each resource section in Chapter 3 includes table(s) summarizing the
AMMM measures applicable to the resource. The full description of the AMMM measures can be found
in Appendix G.

Although not part of the Proposed Action, BOEM has also identified RPs for analysis in subsequent NEPA
documents. These RPs were not analyzed as AMMM measures in the Final PEIS because they may not
apply to all six lease areas, may depend on project-specific details that could not be analyzed in the Final
PEIS, may be outside of BOEM’s jurisdiction but have been routinely applied through previous
consultations, or may need further development before application. Some of these RPs have been
previously applied whereas others have been suggested through internal input, scoping letters,
cooperating and participating agency input, input from Cooperating Tribal Governments, Draft PEIS
public comments, and related consultations. The complete text of the RPs is included in Table G-2 of
Appendix G, and each resource section in Chapter 3 includes a table summarizing the RPs applicable to
the resource. These RPs are not being considered for programmatic application at this time, but BOEM
encourages NY Bight lessees to analyze and consider implementing these RPs as they may further avoid
and minimize environmental impacts.
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3.3 Impact Analysis Terms and Definitions

Based on previous environmental reviews, subject-matter expert input, consultation efforts, and public
involvement to date, BOEM has identified the resources addressed in Section 3.4, Physical Resources,
3.5, Biological Resources, and 3.6, Socioeconomic Conditions and Cultural Resources, as those potentially
affected by the Proposed Action and action alternatives. Each resource section includes adverse impact
level definitions and geographic analysis area descriptions and maps.

In this section, BOEM identifies and defines terminology used in the Final PEIS impact analysis.

3.3.1 Activities Terminology

When assessing impacts on the resources, BOEM considers all ongoing and planned activities within the
geographic analysis area. For the purposes of analysis, these activities are grouped into two categories:
offshore wind and non-offshore-wind (i.e., activities other than offshore wind). The following definitions
are used in this Final PEIS:

e Non-offshore-wind: Environmental stressors and activities include the following: (1) undersea
transmission lines, gas pipelines, and other submarine cables (e.g., telecommunications); (2) tidal
energy projects; (3) dredging and port improvement projects; (4) marine minerals use and ocean-
dredged material disposal; (5) military use; (6) marine transportation; (7) fisheries use,
management, and monitoring surveys; (8) global climate change; (9) oil and gas activities; and
(10) onshore development activities. For more detailed definitions of these activities, refer to the
Planned Activities Scenario (Appendix D).

e Offshore wind'?

o Ongoing offshore wind: Other offshore wind energy development activities that meet both of
the following criteria: (1) the activity is not a part of the Proposed Action or any of the

1 Within this Final PEIS, BOEM analyzes Ocean Wind 1 (OCS-A 0498) as an ongoing offshore wind project and Ocean
Wind 2 (OCS-A 0532) as a planned offshore wind project. On October 31, 2023, Orsted publicly announced its
decision to cease development of Ocean Wind 1 and Ocean Wind 2. However, Ocean Wind LLC (the lessee for
Ocean Wind 1) has not withdrawn its COP for lease OCS-A 0498. Therefore, BOEM has analyzed the project within
this Final PEIS as described in the approved COP. On February 29, 2024, pursuant to 30 CFR 585.418, BOEM
approved a 2-year suspension of the operations term of Ocean Wind LLC's commercial lease (Renewable Energy
Lease Number OCS-A 0498), lasting until February 28, 2026. This suspension was approved in response to the
lessee's January 19, 2024, request for a suspension of the operations term for the lease, submitted pursuant to
Section 8(p)(5) of the OCSLA, 43 USC 1337(p)(5) and BOEM's implementing regulations at 30 CFR 585.416. Orsted
North America Inc. (the lessee for Ocean Wind 2) has not relinquished or reassigned lease OCS-A 0532; therefore,
BOEM has analyzed development of the lease area in this Final PEIS consistent with the assumptions identified in
Appendix D.

2 |n January 2024, Empire Offshore Wind, LLC (the lessee for Empire Wind 1 and 2) announced it was terminating
the OREC Agreement for the Empire Wind 2 project. Empire Offshore Wind, LLC has not informed BOEM of any
material changes to the activities approved in its COP. Therefore, BOEM has analyzed development of the lease
area in this Final PEIS consistent with the assumptions identified in Appendix D.
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alternatives presented in this Final PEIS; and (2) the activity is currently under construction,
operation, or has an approved COP in place as of September 20, 2024.

o Planned offshore wind: Other reasonably foreseeable future offshore wind energy development
activities that meet the following criteria: (1) the activity is not a part of the Proposed Action or
any of the alternatives presented in this Final PEIS; and (2) a renewable energy lease has been
executed for a project, but there is not an approved COP at the time of publication of this Final
PEIS.

3.3.2 Impact Terminology

In accordance with the most recent CEQ NEPA regulations (40 CFR 1501.3), federal agencies are
required to evaluate the potentially affected environment and degree of the effects of the action when
considering if effects are significant.

This Final PEIS uses a four-level classification scheme to characterize the potential beneficial and adverse
impacts of the Proposed Action and alternatives. Impact levels described in BOEM’s 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 level definitions were
then further refined based on prior NEPA analyses, scientific literature, and best professional judgment
and are presented by resource section in this chapter. The impact classification used in the analyses is
considered an adverse impact unless specified with a bolded “beneficial.” Beneficial impacts may not be
present for each resource and are discussed in the relevant resource sections.

When evaluating beneficial impacts and assigning an impact level to each resource, BOEM used a more
general impact definition. Table 3.3-1 defines potential beneficial impact levels across all resources in
the Final PEIS.

Overall determinations consider the context, intensity (i.e., severity), directionality (adverse or
beneficial), and duration of the effects and provide the basis for the impact level determination by
resource. When considering the magnitude of impacts, the analysis should determine whether the
impacts are geographically localized, regional, or widespread. With regard to temporal extent, the Final
PEIS assumes that potential construction effects generally diminish once construction ends; however,
ongoing O&M activities could result in additional impacts during the anticipated 35-year life3 of the NY
Bight projects. Additionally, lessees for the NY Bight projects would have up to an additional 2 years to
complete conceptual decommissioning activities. Therefore, the Final PEIS considers the timeframe

3 For analysis purposes, BOEM assumes that the NY Bight projects would have an operating period of 35 years. The
NY Bight leases each have an operations term of 33 years that commences on the date of COP approval. The NY
Bight lessees would need to request and be granted an extension of its operations term from BOEM under the
regulations at 30 CFR 585.425 et seq. in order to operate the NY Bight projects for 35 years. While the NY Bight
lessees have not made such a request, this PEIS uses the longer period in order to avoid possibly underestimating
any potential effect.
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beginning with construction and ending when the NY Bight projects’ conceptual decommissioning is

complete, unless otherwise noted.
When considering duration of impacts under NEPA, this Final PEIS uses the following terms:

e Short-term effects: Effects lasting less than the duration of construction (3-5 years).* An example
would be road closures or traffic delays during onshore cable installation. Once construction is
complete, the effect would end.

e Long-term effects: Effects lasting longer than the duration of construction and for the life of the NY
Bight projects (35 years). An example would be the loss of habitat where a foundation has been
installed and later removed during conceptual decommissioning.

e Permanent effects: Effects lasting the life of the NY Bight projects and beyond. An example would
be the conversion of land to support new onshore facilities.

Some impacts of the NY Bight projects may not be measurable at the programmatic level, such as the
beneficial impacts on benthic resources due to artificial habitat or climate change due to a reduction in
greenhouse gas emissions.

The following definitions are used to describe the impact of the Proposed Action and each alternative in
relation to ongoing and planned non-offshore and other offshore wind activities:

e Undetectable: The impact contributed by the Proposed Action or alternatives to ongoing and
planned non-offshore and other offshore wind activities is so small that it is extremely difficult or
impossible to discern or measure.

e Noticeable: The impact contributed by the Proposed Action or alternatives, while evident and
measurable, is still relatively small in proportion to the impacts from the Proposed Action or
alternatives when combined with ongoing and planned non-offshore and other offshore wind
activities.

e Appreciable: The impact contributed by the Proposed Action or alternatives is measurable and
constitutes a relatively large portion of the impacts from the Proposed Action or alternatives when
combined with ongoing and planned non-offshore and other offshore wind activities.

Table 3.3-1. Definitions of potential beneficial impact levels

Impact Physical, Biological, and Cultural
Level Resources Socioeconomic Resources
Negligible | Impacts would be so small that it is Impacts would be so small that it is extremely difficult
extremely difficult or impossible to or impossible to discern or measure.

discern or measure.

4 The construction period for each individual lease area is currently unknown. Therefore, BOEM is assuming a 3- to
5-year construction period for each lease area for analysis purposes in this PEIS.
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Impact
Level
Minor

Physical, Biological, and Cultural
Resources

Small and measurable effects that would

comprise at least one of the following:

e Improvement in ecosystem health

e Favorable increase in the extent and
quality of habitat for both special status
species and species common to NY
Bight project area

e Favorable increase in populations of
species common to the NY Bight project
area

e Improvement in air or water quality

e Limited spatial extent or short-term
duration of improved protection of
physical cultural resources

Socioeconomic Resources

Small and measurable effects that would comprise at

least one of the following:

e Improvement in human health

e Increase in employment (job creation and workforce
development)

e Improvements to infrastructure/facilities and
community services

e Favorable economic improvement (increase in local
business expenditures, gross domestic product, labor
income, property values, supply chain needs, and tax
revenue)

e Increase in tourism

e Improvements for individuals or communities that
result from enhanced protection of cultural resources

e Equitable access for underserved communities to
beneficial effects

Moderate

Notable and measurable effects

comprising at least one of the following:

e Improvement in ecosystem health

e Favorable increase in the extent and
quality of habitat for both special status
species and species common to the NY
Bight project area

e Favorable increase in populations of
species common to the NY Bight project
area

e Improvement in air and water quality

e Extensive/complete spatial extent, or
long-term duration of, improved
protection of physical cultural
resources

Notable and measurable effects comprising at least one

of the following:

e Improvement in human health

e Increase in employment (job creation and workforce
development)

o Improvements to infrastructure/facilities and
community services

e Favorable economic improvement (increase in local
business expenditures, gross domestic product, labor
income, housing demand, supply chain needs, and
tax revenue)

e Increase in tourism

e Improvements for individuals and communities that
result from enhanced protection of cultural resources

e Equitable access for underserved communities to
beneficial effects

Major

National, regional, or population-level

effects comprising at least one of the

following:

e Improvement in ecosystem health

e Favorable increase in extent and quality
of habitat for both special status
species and species common to the NY
Bight project area

e Favorable increase in populations of
species common to the NY Bight project
area

e Improvement in air or water quality

e Permanent protection of physical
cultural resources (i.e., preservation
easements)

Large local, or notable national or regional effects

comprising at least one of the following:

e Improvement in human health

e Increase in employment (job creation and workforce
development)

e Improvements to infrastructure/facilities and
community services

e Favorable economic improvement (increase in local
business expenditures, gross domestic product, labor
income, housing demand, supply chain needs, and
tax revenue)

e Increase in tourism

e Improvements for individuals and communities that
result from enhanced protection of cultural resources

e Equitable access for underserved communities to
beneficial effects

Affected Environment and Environmental Consequences
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Table 2-4. Summary and

Resource

comparison of impacts among alternatives

Alternative A — No Action

Alternative B — No Identificati
Measures at the Programmatic Stage

Sub-alternative C1 (Proposed Action/Preferred
Alternative) — Previously Applied AMMM Measures

Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

3.4.1 Air Quality and
Greenhouse Gas
Emissions

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in moderate
impacts on air quality because of air pollutant
emissions, greenhouse gas (GHG) emissions, and
accidental releases.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would result in overall moderate impacts due to
emissions of criteria pollutants, volatile organic
compounds (VOCs), and hazardous air pollutants
(HAPs), mostly released during construction and
conceptual decommissioning. Offshore wind projects
likely would lead to reduced emissions from fossil-fuel
power plants and consequently minor to moderate
beneficial impacts on regional air quality after offshore
wind projects are operational.

Alternative B: A single NY Bight project and six NY
Bight projects would likely result in minor to
moderate impacts from pollutant emissions. There
would be a minor beneficial impact on air quality near
the NY Bight project area and the surrounding region
overall to the extent that the wind energy produced
would displace energy produced by fossil-fuel power
plants (greater beneficial impact for six NY Bight
projects than for one NY Bight project).

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in
moderate impacts mainly due to construction and
operational activities.

Six NY Bight projects and other offshore wind projects
would have moderate beneficial impacts on air
quality in the region surrounding six NY Bight projects
to the extent that energy produced by offshore wind
projects would displace energy produced by fossil-fuel
power plants.

Sub-alternative C1: BOEM has not identified any
previously applied AMMM measures, and impacts on air
quality are anticipated to be the same as those under
Alternative B for a single NY Bight project and six NY Bight
projects. There would be minor to moderate impacts
from pollutant emissions and minor beneficial impacts to
the extent that the wind energy produced would displace
energy produced by fossil-fuel power plants (greater
beneficial impact for six NY Bight projects than for one NY
Bight project).

Cumulative Impacts of Sub-alternative C1: BOEM has not
identified any previously applied AMMM measures, and
cumulative impacts on air quality are anticipated to be
the same as those under Alternative B. They would be
moderate and moderate beneficial.

Sub-alternative C2: BOEM has not identified any not
previously applied AMMM measures. Therefore,
impacts under Sub-alternative C2 would be the same as
those under Sub-alternative C1 and Alternative B. There
would be minor to moderate impacts from pollutant
emissions and a minor beneficial impact to the extent
that the wind energy produced would displace energy
produced by fossil-fuel power plants (greater beneficial
impact for six NY Bight projects than for one NY Bight
project).

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any not previously applied AMMM
measures, and cumulative impacts on air quality are
anticipated to be the same as those under Alternative B
and Sub-alternative C1. They would be moderate and
moderate beneficial.

3.4.2 Water Quality

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
minor impacts on water quality, primarily due to
accidental releases, sediment suspension, port
utilization, presence of structures, discharges/intakes,
and land disturbance.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in negligible to minor impacts
because any potential detectable impacts are not
anticipated to exceed water quality standards. A
moderate impact could occur if there was a large-
volume, catastrophic release. However, the probability
of catastrophic release occurring is very low, and the
expected size of the most likely spill would be very
small and of low frequency.

Alternative B: A single NY Bight project or six NY Bight
projects would likely result in negligible to minor
impacts on water quality, although a large accidental
release could result in moderate impacts.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would result in negligible to
minor impacts. A large volume, catastrophic release
could result in a moderate cumulative impact on
water quality.

Sub-alternative C1: Four previously applied AMMM
measures have been identified that could reduce impacts
on water quality, including those that could potentially
reduce trash and debris entering the water, reduce
sediment disturbance and turbidity, and reduce pollutant
impacts. Because the effectiveness of these measures is
dependent on many factors and cannot be reasonably
guantified, impacts on water quality under Sub-
alternative C1 are expected to be the same as those
under Alternative B for one NY Bight project and six NY
Bight projects, negligible to minor, except in the case of a
large accidental release when impacts could be
moderate.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely result in negligible to
minor impacts, except in the case of a large accidental
release where cumulative impacts on water quality could
potentially be moderate.

Sub-alternative C2: BOEM has not identified any
AMMM measures not previously applied for water
quality; therefore, the impacts under Sub-alternative C2
are the same as those under Sub-alternative C1. They
would be negligible to minor, except in the case of a
large accidental release when impacts could be
moderate.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any AMMM measures not previously
applied for water quality; therefore, the cumulative
impacts under Sub-alternative C2 are the same as those
under Sub-alternative C1. They would be negligible to
minor, except in the case of a large accidental release
where cumulative impacts on water quality could
potentially be moderate.

3.5.1 Bats

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

Cumulative Impacts of the No Action Alternative: The
No Action Alternative, when combined with all other

Alternative B: A single NY Bight project and six NY
Bight projects would likely result in negligible to
minor impacts, primarily driven by the amount
(unknown) of bat habitat (i.e., forest) that would be
altered or removed.

Sub-alternative C1: Three previously applied AMMM
measures have been identified that could reduce impacts
on bats. The AMMM measures would improve the overall
understanding of bats in the offshore environment from
monitoring and dead/injured bat reporting and could
reduce potential impacts on bats through adaptive
management. While the AMMM measures could

Sub-alternative C2: BOEM has not identified any
AMMM measures not previously applied for bats;
therefore, the impacts on bats under Sub-alternative C2
are the same as those under Sub-alternative C1, and
they would be negligible to minor.

Alternatives
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Resource

Alternative A -

Alternative B — No Identification of AMMM
Measures at the Programmatic Stage

Sub-alternative C1 (Proposed Action/Preferred
Alternative) — Previously Applied AMMM Measures

Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

planned activities (including other offshore wind) would
likely result in overall negligible to minor impacts from
noise, presence of structures, and land disturbance.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in
negligible to minor impacts.

potentially reduce impacts in the offshore environment,

they still do not eliminate the potential for a range of
potential impacts onshore because the locations of the
onshore project components are not known, and,
therefore, the related forest impacts could still vary
under Sub-alternative C1. Thus, the impacts under Sub-
alternative C1 are not expected to be different than those
under Alternative B for one NY Bight project and six NY
Bight projects, which would range from negligible to
minor depending on the amount and extent of bat
habitat impacts.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to minor.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any AMMM measures not previously
applied for bats; therefore, the cumulative impacts on
bats under Sub-alternative C2 are the same as those
under Sub-alternative C1, and they would be negligible
to minor.

3.5.2 Benthic Resources

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

Cumulative Impacts of the No Action Alternative: The
No Action Alternative when combined with all planned
activities (including other offshore wind activities)
would result in negligible to moderate impacts from
the installation of cables, turbines, and other offshore
structures from other offshore wind projects and minor
beneficial impacts from presence of structures.

Alternative B: A single NY Bight project would likely
result in negligible to moderate impacts, primarily
driven by disturbance due to placement of offshore
structures and temporary benthic habitat
disturbances during construction. These offshore
structures could also have moderate beneficial
impacts. Six NY Bight projects would likely result in
negligible to major impacts, with moderate beneficial
impacts for species that are able to colonize the newly
added hard surfaces.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in
negligible to major impacts from the scale increase in
benthic disturbance fragmenting benthic habitat and
the number of permanent structures, though
moderate beneficial impacts are also anticipated for
species that are able to colonize the newly added
hard surfaces.

Sub-alternative C1: Twelve previously applied AMMM
measures have been identified that could reduce impacts
on benthic resources. AMMM measures could improve
siting of infrastructure to avoid sensitive benthic habitats;
minimize boulder relocation and scour protection to
lessen benthic habitat disturbance; ensure that
construction methods and material are environmentally
sound and enable colonization of benthic communities;
and require proper training, monitoring, and reporting to
minimize impacts and aid habitat recovery. Combined,
these actions would likely decrease benthic disturbances
overall; however, the impact rating for a single NY Bight
project is still expected to be negligible to moderate, and
the impact rating for six NY Bight projects is also still
expected to be negligible to moderate. Moderate
beneficial impacts are expected for species that are able
to colonize the newly added hard surfaces, and those
attracted by new food sources.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to major
with moderate beneficial impacts.

Sub-alternative C2: One not previously applied AMMM
measure has been identified that could reduce impacts
from noise by requiring a received sound level limit to
minimize sound levels during impact pile-driving
activities. A single NY Bight project and six NY Bight
projects would likely result in the same impacts as
those of Sub-alternative C1. Impacts would be
negligible to moderate for both a single NY Bight
project and six NY Bight projects, with moderate
beneficial impacts.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
and not previously applied AMMM measures would
likely be negligible to major with moderate beneficial
impacts.

3.5.3 Birds

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

Cumulative Impacts of the No Action Alternative: The
No Action Alternative, when combined with all other
planned activities (including other offshore wind),
would likely result in negligible to moderate impacts
from accidental releases, lighting, cable emplacement
and maintenance, noise, presence of structures, traffic
(aircraft), and land disturbance, and moderate
beneficial impacts from the presence of offshore

Alternative B: A single NY Bight project and six NY
Bight projects would likely result in negligible to
moderate impacts with the primary risk from
operation of WTGs and potential removal of onshore
habitat, minor beneficial impacts associated with
foraging opportunities for some marine birds, and
minor to moderate beneficial impacts to small land
bird populations due to the reduction in ozone from
offshore wind energy generation displacing fossil
fuels.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with

Sub-alternative C1: Seven previously applied AMMM
measures have been identified that could reduce impacts
on birds. The AMMM measures would improve the
overall understanding of birds in the offshore
environment from monitoring and dead/injured bird
reporting and could reduce potential impacts on birds
through adaptive management. The lighting minimization
and reduction AMMM measures (including ADLS) and
perching deterrent AMMM measure could also reduce
bird collision risk. Compensatory mitigation would help to
compensate for impacts on ESA-listed birds. Even though
the presence of birds on the OCS is generally low, the
AMMM measures could provide some reduction in

Sub-alternative C2: BOEM has not identified any
AMMM measures not previously applied for birds;
therefore, the impacts on birds under Sub-alternative
C2 are the same as those under Sub-alternative C1.
They would be negligible to moderate and minor to
moderate beneficial.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any AMMM measures not previously
applied for birds; therefore, the cumulative impacts on
birds under Sub-alternative C2 are the same as those
under Sub-alternative C1. They would be negligible to
moderate and minor to moderate beneficial.
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Sub-alternative C1 (Proposed Action/Preferred
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Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

structures. In addition, the displacement of fossil fuels

in the generation of electricity by offshore wind would

further reduce ozone and consequently result in minor
to moderate beneficial impacts to populations of small
land birds.

ongoing and planned activities, including other
offshore wind activities would likely result in
negligible to moderate impacts and minor to
moderate beneficial impacts.

potential impacts; however, Sub-alternative C1 may not

be substantially different than Alternative B for impacts in
the offshore environment. While the AMMM measures
could reduce impacts in the offshore environment, they
still do not eliminate the potential for a wide range of
potential impacts because the locations of the onshore
project components are not known and, therefore, the
related habitat impacts could still vary widely under Sub-
alternative C1. Thus, the impacts under Sub-alternative
C1 would not be different than those under Alternative B
for one NY Bight project and six NY Bight projects, which
would likely range from negligible to moderate and
minor to moderate beneficial.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to moderate
and minor to moderate beneficial.

3.5.4 Coastal Habitat

No Action Alternative: Continuation of existing

Alternative B: A single NY Bight project and six NY

Sub-alternative C1: BOEM has not identified any

Sub-alternative C2: BOEM has not identified any

Invertebrates, and
Essential Fish Habitat

environmental trends and activities under the No
Action Alternative would likely result in negligible to
moderate impacts on finfish, invertebrates, and EFH
resources.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative when combined with all planned
activities (including other offshore wind activities)
would result in negligible to moderate impacts
primarily through resource exploitation, dredging,
bottom trawling, bycatch, anthropogenic noise, new
cable emplacement, and the presence of structures.

result in impacts ranging from negligible to moderate
depending on the impact producing factor (IPF),
including the presence of structures; for six NY Bight
projects, impacts would range from negligible to
major depending on IPF. Six NY Bight projects would
contribute to the overall impact rating primarily
through the simultaneous disturbance with new cable
emplacement and WTGs/OSSs and the permanent
impacts from the presence of structures (cable
protection measures and foundations). For both one
and six projects, minor beneficial impacts would
result from the presence of structures for finfish,
invertebrates, and EFH.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with

measures have been identified that could reduce impacts
on finfish, invertebrates, and EFH resources, including
measures that would likely reduce impacts from cable
emplacement by minimizing boulder relocation and scour
protection to lessen benthic habitat disturbance;
employing methods and material that are
environmentally sound and enable colonization of and
habitat use; inspecting cable burial; and implementing
measures to minimize noise impacts. Some of the
measures would mitigate impacts from fisheries
monitoring survey gear utilization. Other measures aim to
reduce impacts from the presence of structures by
routine monitoring for debris and reducing impacts from
anchoring. Impacts are expected to range from negligible
to minor with potentially minor beneficial impacts for
one NY Bight project and negligible to moderate with

and Fauna environmental trends and activities under the No Bight projects would likely result in negligible to previously applied AMMM measures for coastal habitat AMMM measures not previously applied for coastal
Action Alternative would likely result in negligible to minor impacts with the primary risk from the short- and fauna; therefore, the impacts on coastal habitat and habitat and fauna; therefore, the impacts on coastal
moderate impacts on coastal habitat and fauna. term potential onshore removal of habitat, which fauna under Sub-alternative C1 would be the same as habitat and fauna under Sub-alternative C2 are the
Cumulative Impacts of the No Action Alternative: The could lead to impacts in the form of fauna mortality described in Alternative B and would be negligible to same as those under Sub-alternative C1 (comparable to
No Action Alternative, when combined with all other and habitat alteration, although BOEM anticipates minor. Alternative B) and would be negligible to minor.
planned activities (including other offshore wind) would faunal mortality to be rare. Cumulative Impacts of Sub-alternative C1: BOEM has not | Cumulative Impacts of Sub-alternative C2: BOEM has
likely result in negligible to moderate impacts from Cumulative Impacts of Alternative B: Cumulative identified any previously applied AMMM measures for not identified any AMMM measures not previously
accidental releases, noise, traffic, and land disturbance. | impacts of six NY Bight projects, when combined with | the coastal habitat and fauna; therefore, the cumulative applied for coastal habitat and fauna; therefore, the
ongoing and planned activities, including other impacts on coastal habitat and fauna under Sub- cumulative impacts on coastal habitat and fauna under
offshore wind activities, would likely result in alternative C1 would be the same as those under Sub-alternative C2 are the same as those under Sub-
negligible to moderate impacts primarily through the | Alternative B and would be negligible to moderate. alternative C1 (and Alternative B) and would be
short-term to permanent impacts from onshore negligible to moderate.
habitat loss related to onshore substations and
cables.
3.5.5 Finfish, No Action Alternative: Continuation of existing Alternative B: A single NY Bight project would likely Sub-alternative C1: Twenty previously applied AMMM Sub-alternative C2: Two not previously applied AMMM

measures have been identified that could reduce
impacts: one to prevent impingement or entrainment
of fish larvae and juveniles and one that would reduce
noise impacts. Sub-alternative C2 would not change the
overall rating of negligible to minor with potentially
minor beneficial impacts for one NY Bight project,
negligible to moderate for six NY Bight projects, and
minor to moderate beneficial impacts.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
and not previously applied AMMM measures would
likely be negligible to major with a potential for minor
to moderate beneficial impacts.
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Alternative B — No Identification of AMMM
Measures at the Programmatic Stage

Sub-alternative C1 (Proposed Action/Preferred
Alternative) — Previously Applied AMMM Measures

Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

ongoing and planned activities, including other

offshore wind activities, would likely range from
negligible to major and minor to moderate
beneficial. Impacts would be most pronounced if
construction of six NY Bight projects and other
ongoing and planned actions happened
simultaneously. If six NY Bight projects and other
planned offshore wind projects were staggered, then
the impact rating could decrease by allowing the
resource to recover from each project.

potentially minor to moderate beneficial impacts for six

NY Bight projects, depending on the IPF.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to major
with a potential for minor to moderate beneficial
impacts.

3.5.6 Marine Mammals

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative is expected to result in negligible to
moderate impacts on all marine mammals except North
Atlantic right whales (NARW), and negligible to major
impacts on NARW, depending on the IPF. Moderate
impacts are expected for non-NARW marine mammals
due to non-offshore wind related fishing gear
utilization, pile driving and UXO detonation noise, and
vessel strikes. For NARW, impacts differ since the
human-caused mortality currently exceeds the species’
potential biological removal due to the existing baseline
conditions. Major impacts on NARW would be expected
from vessel strikes and non-offshore wind related
fishing gear utilization; moderate due to presence of
structures and noise from impact pile-driving and UXO
detonation; and negligible to minor for all other IPFs.
Additionally, the presence of structures could include
minor beneficial impacts for some species (e.g.,
odontocetes and pinnipeds) that benefit from increased
prey availability, which may be offset by the potential
risks associated with entanglement from fishing gear.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in negligible to moderate impacts on
mysticetes (except the NARW), odontocetes, and
pinnipeds because the anticipated impacts would be
notable and measurable, but populations are expected
to recover completely when IPF stressors are removed.
Impacts on NARW would be negligible to major, with
major impacts expected to result from vessel strikes
and non-offshore wind related fishing gear utilization
due to the existing baseline conditions, as loss of an
individual would result in population-level effects that
threaten the viability of the species. Additionally, the
presence of structures could include minor beneficial
impacts for non-ESA-listed odontocetes and pinnipeds
due to the artificial reef effect.

Alternative B: For one or six NY Bight projects, BOEM
expects impacts to be negligible to moderate for all
marine mammals except NARW, and negligible to
major for NARW, depending on the IPF. Moderate
impacts are expected for non-NARW marine
mammals due to unmitigated UXO detonations and
unmitigated impact pile-driving for one or six NY Bight
projects. Moderate impacts are also expected for non-
NARW mysticetes due to vessel traffic.

For NARW, impacts would differ since the human-
caused mortality currently exceeds the species’
potential biological removal due to anticipated
impacts of vessel traffic, entanglement due to derelict
fishing gear resulting from the presence of structures,
unmitigated UXO detonations, and unmitigated
impact pile-driving for one or six NY Bight projects.

For all other IPFs, for one or six NY Bight projects,
BOEM expects impacts to range from negligible to
minor for mysticetes (including NARW), odontocetes,
and pinnipeds.

BOEM further expects, for one or six NY Bight
projects, minor beneficial impacts on non-ESA-listed
odontocetes and pinnipeds due to the presence of
structures, though such impacts may be offset by the
increased risk of entanglement due to derelict fishing
gear on the structures.

Cumulative Impacts of Alternative B: Cumulative
impacts of one or six NY Bight projects, when
combined with ongoing and planned activities,
including other offshore wind activities, would likely
range from negligible to major for NARW, due to the
existing baseline conditions, and negligible to
moderate for non-NARW mysticetes, odontocetes,
and pinnipeds, depending on the IPF, and could
include minor beneficial impacts for odontocetes and
pinnipeds due to the presence of structures. Major
impacts are expected for NARW due to vessel strikes
and non-offshore wind-related fishing gear utilization

Sub-alternative C1: Thirty previously applied AMMM
measures have been identified that could reduce impacts
on marine mammals, including measures aimed at
reducing impacts from noise, vessel traffic (vessel strike),
and the presence of structures (secondary
entanglement). Overall, BOEM expects impacts from Sub-
alternative C1 to be negligible to moderate for all marine
mammals except NARW for one NY Bight project with the
inclusion of AMMM measures, and negligible to minor
for NARW. For six NY Bight projects, BOEM expects
impacts to be negligible to moderate for all marine
mammals, including NARW.

For one or six NY Bight projects, with inclusion of the
AMMM measures under Sub-alternative C1, BOEM
expects impacts from vessel strikes to be reduced to
negligible for all marine mammals (including NARW);
impacts resulting from presence of structures (secondary
entanglement) for one or six NY Bight projects are
expected to be reduced to minor for all marine mammals
(including NARW); and impacts resulting from UXO
detonation noise under one or six projects would be
reduced to minor for all marine mammals (including
NARW), when compared to Alternative B. Impacts
resulting from impact pile-driving noise would be reduced
to minor for NARWSs from Alternative B for one project
since many AMMM measures are specific to NARWs, and
would remain moderate for non-NARW marine mammals
for one project. Impacts from pile-driving noise would be
moderate for all marine mammals (including NARW) for
six NY Bight projects under Sub-alternative C1, which is
reduced from major for NARW under Alternative B with
the application of AMMM measures.

For all other IPFs, for one or six NY Bight projects, BOEM
expects impacts to range from negligible to minor for

Sub-alternative C2: One not previously applied AMMM
measure has been identified that could reduce impacts
from noise from impact pile-driving. Overall, BOEM
expects impacts from Sub-alternative C2 to be
negligible to minor for all marine mammals (including
NARW) for one NY Bight project with the inclusion of
AMMM measures. For six NY Bight projects, BOEM
expects impacts to be negligible to moderate for all
marine mammals, including NARW.

Impacts from pile-driving noise for one project for
NARWSs would remain minor with the AMMM measure
under Sub-alternative C2, but would be reduced from
moderate to minor under Sub-alternative C2 for all
other mysticetes, odontocetes, and pinnipeds. Impacts
from pile-driving noise for six projects for all marine
mammals, including NARWSs, would remain moderate,
even with the additional AMMM measure under Sub-
alternative C2.

For all other IPFs, for one or six NY Bight projects, BOEM
expects impacts to range from negligible to minor for
mysticetes (including NARW), odontocetes, and
pinnipeds.

One or six NY Bight projects could also include minor
beneficial impacts to odontocetes and pinnipeds from
the presence of structures.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to major
for the NARW, due to the existing baseline conditions,
and negligible to moderate for non-NARW, mysticetes,
odontocetes, and pinnipeds, and could include minor
beneficial impacts for odontocetes and pinnipeds.
Major impacts are expected for NARW due to vessel
strikes and non-offshore wind related fishing gear
utilization due to the existing baseline conditions, as
loss of an individual would result in population-level
effects that threaten the viability of the species.
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Alternative B — No Identification of AMMM
Measures at the Programmatic Stage

Sub-alternative C1 (Proposed Action/Preferred

Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

due to the existing baseline conditions, as loss of an

individual would result in population-level effects that
threaten the viability of the species.

Alternative) — Previously Applied AMMM Measures

mysticetes (including NARW), odontocetes, and
pinnipeds.

One or six NY Bight projects could also include minor
beneficial impacts to odontocetes and pinnipeds from
the presence of structures.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to major for
the NARW, due to the existing baseline conditions, and
negligible to moderate for non-NARW, mysticetes,
odontocetes, and pinnipeds, and they could include
minor beneficial impacts for odontocetes and pinnipeds.
Major impacts are expected for NARW due to vessel
strikes and non-offshore wind-related fishing gear
utilization due to the existing baseline conditions, as loss
of an individual would result in population-level effects
that threaten the viability of the species.

3.5.7 Sea Turtles

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
moderate impacts on sea turtles.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative, when combined with all other
planned activities (including other offshore wind) would
likely result in overall negligible to moderate impacts
from accidental releases and discharges, EMF and cable
heat, port utilization, cable emplacement and
maintenance, noise, presence of structures, traffic, and
survey gear utilization. Minor beneficial impacts for sea
turtles are expected to result from the presence of
structures primarily due to an increase in foraging
opportunity as a result of the artificial reef effect,
though such impacts may be offset by the increased risk
of entanglement due to derelict fishing gear on the
structures.

Alternative B: One or six NY Bight projects are
expected to result in negligible to moderate impacts
mainly from pile-driving noise, UXO detonations, and
the presence of structures related to fishing gear
entanglement. Minor beneficial impacts for sea
turtles are expected to result from the presence of
structures primarily due to an increase in foraging
opportunity as a result of the artificial reef effect,
though such impacts may be offset by the increased
risk of entanglement due to derelict fishing gear on
the structures.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in
negligible to moderate impacts and minor beneficial
impacts.

Sub-alternative C1: Twenty-seven previously applied
AMMM measures have been identified that could reduce
impacts on sea turtles. AMMM measures under Sub-
alternative C1 would reduce some impacts on sea turtles
compared to Alternative B. Potential impacts on sea
turtles from accidental releases, noise, presence of
structures, traffic, and survey gear utilization may be
reduced under Sub-alternative C1. Potential impacts on
sea turtles from discharges and intakes, cable
emplacement and maintenance, EMF and cable heat,
port utilization, and lighting are not expected to change
under Sub-alternative C1.

Overall, when considering all IPFs together under Sub-
alternative C1, expected impacts would still range from
negligible to moderate and minor beneficial for sea
turtles for one NY Bight project or six NY Bight projects.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to moderate
with minor beneficial impacts.

Sub-alternative C2: One not previously applied AMMM
measure has been identified that could reduce impacts
associated with the noise IPF on sea turtles; however,
this AMMM measure is not expected to reduce impact
levels compared to Sub-alternative C1. The overall
impact level of negligible to moderate and minor
beneficial would not change for one NY Bight project or
six NY Bight projects.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
and not previously applied AMMM measures would
likely be negligible to moderate with minor beneficial
impacts.

3.5.8 Wetlands

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
moderate impacts on wetlands.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would result in negligible to moderate impacts given
that permanent wetland impacts could occur, and any
activity would be required to comply with federal, state,

Alternative B: A single NY Bight project and six NY
Bight projects would likely result in negligible to
moderate impacts on wetlands, depending on the
area of wetland affected, the types of wetland
affected, and duration of impact. For projects that
would incur wetland impacts, compensatory
mitigation would be required to reduce impacts on
wetlands pursuant to Clean Water Act (CWA) Section
404(b)(1) guidelines.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with

Sub-alternative C1: BOEM has not identified any
previously applied AMMM measures for wetlands;
therefore, the impacts on wetlands under Sub-alternative
C1 are the same as those under Alternative B. They would
be negligible to moderate for one NY Bight project and
six NY Bight projects.

Cumulative Impacts of Sub-alternative C1: BOEM has not
identified any previously applied AMMM measures for
wetlands; therefore, the cumulative impacts on wetlands
under Sub-alternative C1 would be the same as those

Sub-alternative C2: BOEM has not identified any not
previously applied AMMM measures for wetlands;
therefore, the impacts on wetlands under Sub-
alternative C2 are the same as those under Sub-
alternative C1 and would be negligible to moderate for
one NY Bight project and six NY Bight projects.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any not previously applied AMMM
measures for wetlands; therefore, the cumulative
impacts on wetlands under Sub-alternative C2 are the
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and local regulations related to the protection of
wetlands and mitigation of impacts.

ongoing and planned activities, including other
offshore wind activities, would be negligible to
moderate.

under Alternative B and would likely be negligible to

moderate.

same as those under Sub-alternative C1 and would be
negligible to moderate.

3.6.1 Commercial
Fisheries and For-Hire
Recreational Fishing

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
major impacts on commercial fisheries and for-hire
recreational fishing, driven largely by effects of climate
change. Minor beneficial impacts on for-hire
recreational fishing may also occur from the presence
of offshore structures resulting in fish aggregating
effects.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would result in negligible to major impacts on
commercial fisheries and for-hire recreational fishing,
largely dependent on fisheries managers’ ability to
adapt to the effects of climate change. The presence of
structures may also induce a minor beneficial impact
on for-hire recreational fishing.

Alternative B: A single NY Bight project and six NY
Bight projects would likely result in negligible to
major impacts on commercial fisheries and for-hire
recreational fishing, driven largely by the presence of
structures. Minor to moderate beneficial impacts on
for-hire recreational fishing may also occur from the
presence of offshore structures resulting in fish
aggregating effects.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in
negligible to major impacts on commercial fisheries
and for-hire recreational fishing, driven largely by the
presence of structures. Moderate beneficial impacts
on for-hire recreational fishing may also occur from
the presence of offshore structures resulting in fish
aggregating effects.

Sub-alternative C1: Eight previously applied AMMM
measures have been identified that could reduce impacts
on commercial fisheries and for-hire recreational fishing.
The AMMM measures would compensate commercial
and for-hire recreational fishermen for loss of income
due to unrecovered economic activity and shoreside
businesses for losses indirectly related to the expected
development and provide monetary compensation for
lost gear or income, with several proposing design
measures to reduce potential fishing gear snags. Other
AMMM measures propose the development of
monitoring plans or adaptive management plans that
would increase data and knowledge that might facilitate
the development of future mitigation measures to reduce
impacts on commercial fisheries and for-hire recreational
fishing. If applied, the AMMM measures could reduce
overall impacts on commercial fisheries and for-hire
recreational fishing for one NY Bight project and six NY
Bight projects from negligible to major to negligible to
moderate, a reduction driven largely by the
compensatory mitigation that would mitigate impacts on
commercial and recreational fishing operations. There
may also be minor to moderate beneficial impacts on
for-hire recreational fishing.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely remain unchanged at
negligible to major because some commercial and for-
hire recreational fisheries and fishing operations could
experience substantial disruptions indefinitely, even with
the AMMM measures. There may also be moderate
beneficial impacts on for-hire recreational fishing.

Sub-alternative C2: BOEM has not identified any not
previously applied AMMM measures for commerecial
fisheries and for-hire recreational fishing; therefore, the
impacts on commercial fisheries and for-hire
recreational fishing are the same as those under Sub-
alternative C1 for one and six NY Bight projects. They
would be negligible to moderate, with minor to
moderate beneficial impacts on for-hire recreational
fishing.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any not previously applied AMMM
measures for commercial fisheries and for-hire
recreational fishing; therefore, the cumulative impacts
on commercial fisheries and for-hire recreational fishing
under Sub-alternative C2 are the same as those under
Sub-alternative C1. They would be negligible to major,
with moderate beneficial impacts on for-hire
recreational fishing.

3.6.2 Cultural Resources

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in minor to major
impacts on cultural resources due to accidental
releases, anchoring, cable emplacement and
maintenance, survey gear utilization, land disturbance,
lighting, and presence of structures.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would result in major impacts on cultural resources.

Alternative B: Development of one NY Bight project
would likely result in moderate to major impacts
overall on cultural resources depending on the NY
Bight lease area subject to development.
Development of six NY Bight projects would likely
result in major impacts overall.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would result in major impacts
due to the extent of onshore and offshore
development and extent of known cultural resources
in the region subject to impacts.

Sub-alternative C1: Six previously applied AMMM
measures designated for cultural resources could reduce
impacts on cultural resources associated with accidental
releases, anchoring, cable emplacement and
maintenance, survey gear utilization, land disturbance,
lighting, and presence of structures. However, site-
specific information is needed to fully evaluate the effects
on cultural resources. Therefore, development of one NY
Bight project would likely result in the same or similar
moderate to major impacts overall on cultural resources
as Alternative B. Similarly, six NY Bight projects would
likely result in the same or similar major impacts overall
on cultural resources as Alternative B.

Sub-alternative C2: BOEM has not identified any not
previously applied AMMM measures for cultural
resources; therefore, the impacts on cultural resources
are the same as those under Sub-alternative C1. They
would be moderate to major for one NY Bight project
and major for six NY Bight projects.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any not previously applied AMMM
measures for cultural resources; therefore, the
cumulative impacts on cultural resources under Sub-
alternative C2 are the same as those under Sub-
alternative C1 and would be major.
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Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures, when combined with ongoing and
planned activities, including other offshore wind
activities, would result in the same or similar major
impacts overall on cultural resources as Alternative B.

3.6.3 Demographics,
Employment, and
Economics

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
minor impacts on demographics, employment, and
economics.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in negligible to minor impacts and
minor beneficial impacts on demographics,
employment, and economics.

Alternative B: A single NY Bight project and six NY
Bight projects would both likely result in impacts
ranging from negligible to minor depending on the
IPF, as well as minor beneficial impacts on
demographics, employment, and economics.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would result in negligible to
minor impacts and moderate beneficial impacts on
demographics, employment, and economics.

Sub-alternative C1: No previously applied AMMM
measures have been identified that could directly reduce
impacts on demographics, employment, and economics;
however, AMMM measures that reduce impacts on
commercial fisheries and for-hire recreational fishing and
recreation and tourism could benefit regional
employment and economics. The impact rating for
demographics, employment, and economics is
anticipated to remain negligible to minor with minor
beneficial impacts for one NY Bight project and six NY
Bight projects.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures, when combined with ongoing and
planned activities, including other offshore wind
activities, would likely result in the same negligible to
minor impacts and moderate beneficial impacts on
demographics, employment, and economics.

Sub-alternative C2: BOEM has not identified any not
previously applied AMMM measures for demographics,
employment, and economics; therefore, the impacts on
demographics, employment, and economics are the
same as those under Sub-alternative C1. They would be
negligible to minor with minor beneficial impacts for
one NY Bight project and six NY Bight projects.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any not previously applied AMMM
measures for demographics, employment, and
economics; therefore, the cumulative impacts on
demographics, employment, and economics under Sub-
alternative C2 are the same as those under Sub-
alternative C1. There would be negligible to minor
impacts and moderate beneficial impacts.

3.6.4 Environmental
Justice

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
moderate impacts on communities with environmental
justice concerns.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in negligible to moderate impacts
and minor beneficial impacts on communities with
environmental justice concerns due to potential air
quality improvements as a result of reduced reliance on
fossil fuels for energy.

Alternative B: A single NY Bight project and six NY
Bight projects would both likely result in impacts
ranging from negligible to major, and minor to
moderate beneficial impacts on communities with
environmental justice concerns.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would result in negligible to
major impacts and minor to moderate beneficial
impacts on communities with environmental justice
concerns.

Sub-alternative C1: BOEM has not identified any
previously applied AMMM measures specifically for
communities with environmental justice concerns;
therefore, the impacts on communities with
environmental justice concerns are the same as those
under Alternative B. There would be negligible to major,
and minor to moderate beneficial impacts from one or
six NY Bight projects.

Cumulative Impacts of Sub-alternative C1: BOEM has not
identified any previously applied AMMM measures
specifically for communities with environmental justice
concerns; therefore, the cumulative impacts on
communities with environmental justice concerns under
Sub-alternative C1 are the same as those under
Alternative B. There would be negligible to major adverse
impacts and minor to moderate beneficial impacts.

Sub-alternative C2: Two not previously applied AMMM
measures have been identified that could reduce
impacts on communities with environmental justice
concerns through implementation of an Environmental
Justice Communication Plan and regular reporting for
the plan. The impacts on communities with
environmental justice concerns for one NY Bight project
and six NY Bight projects are anticipated to be reduced
to negligible to moderate with minor to moderate
beneficial impacts.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with AMMM measures
would likely be reduced to negligible to moderate with
minor to moderate beneficial impacts.

3.6.5 Land Use and
Coastal Infrastructure

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in minor impacts
on land use and coastal infrastructure.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative, when combined with all other
planned activities (including other offshore wind) would
likely result in overall moderate impacts from

Alternative B: A single NY Bight project would likely
result in minor impacts, from accidental releases,
lighting, port utilization, presence of structures, land
disturbance, and traffic on land use and coastal
infrastructure and minor beneficial impacts from
greater economic activity and increased employment
opportunities. Six NY Bight projects would likely have
moderate impacts because of the increased onshore

Sub-alternative C1: BOEM has not identified any
previously applied AMMM measures, and impacts on
land use and coastal infrastructure are anticipated to be
the same as those under Alternative B. They would be
minor and minor beneficial for one NY Bight project and
moderate and minor beneficial impacts for six NY Bight
projects.

Sub-alternative C2: One not previously applied AMMM
measure has been identified that may reduce impacts
on land use and coastal infrastructure through
development of an Environmental Justice
Communication Plan. However, the impacts on land use
and coastal infrastructure are anticipated to be the
same as those under Alternative B. They would be
minor and minor beneficial for one NY Bight project
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Resource

Alternative A- N

Alternative B — No Identification of AMMM
Measures at the Programmatic Stage

Sub-alternative C1 (Proposed Action/Preferred
Alternative) — Previously Applied AMMM Measures

Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

accidental releases, lighting, port utilization, presence
of structures, land disturbance, and traffic and minor
beneficial impacts from use of ports and related
infrastructure.

land disturbance and infrastructure and minor
beneficial impacts from port utilization.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in
moderate impacts and minor beneficial impacts.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects would likely be the same
as those under Alternative B and would be moderate and
minor beneficial.

and moderate and minor beneficial for six NY Bight
projects.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with the AMMM
measure would likely be the same as those under
Alternative B, and they would be moderate and minor
beneficial.

3.6.6 Navigation and
Vessel Traffic

No Action Alternative: Continuation of existing regional
environmental trends and activities under the No
Action Alternative would likely result in moderate
impacts on navigation and vessel traffic.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in moderate impacts because,
although the overall effect would be notable, vessels
would be able to adjust to account for disruptions.

Alternative B: A single NY Bight project and six NY
Bight projects would likely result in major impacts on
navigation and vessel traffic due to changes in
navigation routes, delays in ports, degraded
communication and radar signals, and increased
difficulty of offshore USCG Search and Rescue (SAR) or
surveillance missions within the lease area(s).

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely be major due to
the increase in risk of allision and navigational
complexity in the geographic analysis area.

Sub-alternative C1: One previously applied AMMM
measure has been identified that could reduce impacts
for navigation and vessel traffic by reporting the location
of boulders that are being relocated. The impacts on
navigation and vessel traffic would remain major for one
NY Bight project and six NY Bight projects.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely remain major.

Sub-alternative C2: One not previously applied AMMM
measure has been identified that could reduce impacts
for navigation and vessel traffic by avoiding placement
that would affect navigational features. The impacts on
navigation and vessel traffic would remain major for
one NY Bight project and six NY Bight projects.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
and not previously applied AMMM measures would
likely remain major.

3.6.7 Other Uses
(Marine Minerals,
Military Use, Aviation,
Scientific Research and
Surveys)

No Action Alternative: The No Action Alternative would
likely result in negligible impacts for aviation and air
traffic, cables and pipelines, military and national
security uses, radar systems, and marine mineral
extraction; and major impacts for NOAA’s scientific
research and surveys.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in minor impacts for aviation and air
traffic, cables and pipelines, and most national security
and military uses; moderate impacts for marine
minerals extraction, USCG SAR operations, and radar
systems; and major impacts for scientific research and
surveys.

Alternative B: One NY Bight project and six NY Bight
projects under Alternative B would likely result in
minor impacts for aviation and air traffic, cables and
pipelines, and most military and national security
uses; moderate for marine mineral extraction, radar
systems, and USCG SAR operations; and major for
NOAA'’s scientific research and surveys.

Cumulative Impacts of Alternative B: Impacts from six
NY Bight projects, when combined with ongoing and
planned activities, including other offshore wind
activities, would likely be minor for aviation and air
traffic, cables and pipelines, and most military and
national security uses; moderate for marine minerals
extraction, radar systems, and USCG SAR operations;
and major for NOAA'’s scientific research and surveys.

Sub-alternative C1: Three previously applied AMMM
measures have been identified that could reduce impacts
on other uses by 1) requiring the establishment of
agreements and operational changes to reduce potential
radar interference, and 2) developing survey mitigation
agreements or plans. Impacts would likely be reduced for
radar systems. Impacts from one NY Bight project and six
NY Bight projects under the Proposed Action would likely
be minor for aviation and air traffic, cables and pipelines,
radar systems, and most military and national security
uses; moderate for USCG SAR operations and marine
mineral extraction; and major for NOAA’s scientific
research and surveys.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be minor for aviation and
air traffic, cables and pipelines, radar systems, and most
military and national security uses; moderate for marine
minerals extraction and USCG SAR operations; and major
for NOAA's scientific research and surveys.

Sub-alternative C2: Three not previously applied
AMMM measures have been identified that could
reduce impacts on other uses. Radar-specific AMMM
measures would require coordination with radar
operators to identify mitigation efforts. Marine mineral
specific AMMM measures would require removal of
infrastructure from a marine mineral resource area
during decommissioning, demonstrate no significant
impacts on mineral resources, and require coordination
on cable installation to avoid marine mineral resources.
Impacts from one NY Bight Project and six NY Bight
projects under the Proposed Action would likely be
minor for aviation and air traffic, cables and pipelines,
radar systems, and most military and national security
uses; moderate for USCG SAR operation; and major for
NOAA'’s scientific research and surveys. Impacts on
marine mineral resources from one NY Bight project
would likely be minor, while six NY Bight projects would
result in moderate impacts.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
and not previously applied AMMM measures would
likely be the same under Sub-alternative C2 and Sub-
alternative C1. Impacts would likely be minor for
aviation and air traffic, cables and pipelines, radar
systems, and most military and national security uses;
moderate for marine minerals extraction and USCG SAR
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Alternative B — No Identification of AMMM
Measures at the Programmatic Stage

Sub-alternative C1 (Proposed Action/Preferred
Alternative) — Previously Applied AMMM Measures

Sub-alternative C2 (Proposed Action) — Previously
Applied and Not Previously Applied AMMM Measures

operations; and major for NOAA’s scientific research
and surveys under Sub-alternative C2.

3.6.8 Recreation and
Tourism

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

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would likely result in negligible to minor impacts and
minor beneficial impacts on recreation and tourism.

Alternative B: A single NY Bight project would likely
result in impacts ranging from negligible to minor,
and minor beneficial on recreation and tourism.
Development of six NY Bight projects would likely
result in minor to moderate impacts and minor
beneficial impacts.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would likely result in minor
to moderate impacts and minor beneficial impacts on
recreation and tourism.

Sub-alternative C1: One previously applied AMMM
measure has been identified that would likely reduce
impacts on recreation and tourism associated with
lighting. However, the AMMM would not reduce the
overall impact. The impacts on recreation and tourism
would likely be negligible to minor and minor beneficial
for one NY Bight project, and minor to moderate and
minor beneficial for six NY Bight projects.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely be negligible to moderate,
with minor beneficial impacts.

Sub-alternative C2: BOEM has not identified any not
previously applied AMMM measures for recreation and
tourism; therefore, the impacts on recreation and
tourism under Sub-alternative C2 are the same as those
under Sub-alternative C1. Impacts would be negligible
to minor and minor beneficial for one NY Bight project,
and minor to moderate and minor beneficial for six NY
Bight projects.

Cumulative Impacts of Sub-alternative C2: BOEM has
not identified any not previously applied AMMM
measures for recreation and tourism; therefore, the
cumulative impacts on recreation and tourism under
Sub-alternative C2 are the same as those under Sub-
alternative C1. They would be negligible to moderate,
with minor beneficial impacts.

3.6.9 Scenic and Visual
Resources

No Action Alternative: Continuation of existing
environmental trends and activities under the No
Action Alternative would likely result in negligible to
major impacts on scenic resources and viewer
experiences.

Cumulative Impacts of the No Action Alternative: The
No Action Alternative combined with all planned
activities (including other offshore wind activities)
would result in negligible to major impacts on open
ocean character, seascape character, landscape
character, and viewer experience through the
introduction of structures, light, land disturbance,
traffic, and accidental releases to the landscape or
seascape.

Alternative B: A single NY Bight project and all six NY
Bight projects would result in impacts ranging from
negligible to major on open ocean, seascape, and
landscape character areas and viewer experiences.

Cumulative Impacts of Alternative B: Cumulative
impacts of six NY Bight projects, when combined with
ongoing and planned activities, including other
offshore wind activities, would result in negligible to
major impacts on open ocean character, seascape
character, landscape character, and viewer
experience through the introduction of structures,
light, land disturbance, traffic, and accidental releases
to the landscape or seascape.

Sub-alternative C1: One previously applied AMMM
measure has been identified that could reduce impacts
on scenic resources and viewer experiences associated
with lighting. Implementation of ADLS that activates the
aviation hazard lighting system in response to detection
of nearby aircraft would reduce nighttime lighting
impacts. Overall impacts for a single NY Bight project and
all six NY Bight projects would continue to range from
negligible to major.

Cumulative Impacts of Sub-alternative C1: Cumulative
impacts of six NY Bight projects with previously applied
AMMM measures would likely result in negligible to
major impacts on open ocean character, seascape
character, landscape character, and viewer experience
through the introduction of structures, light, land
disturbance, traffic, air emissions, and accidental releases
to the landscape or seascape.

Sub-alternative C2: One not previously applied AMMM
measure has been identified (VIS-7). This measure
includes preparing and implementing a visual resource
monitoring plan to evaluate and verify the accuracy of
the visual simulations and effectiveness of the ADLS.
This AMMM measure would improve accountability but
would not alter the impact determination. Overall
impacts for a single NY Bight project and all six NY Bight
projects with previously applied and not previously
applied AMMM measures would continue to range
from negligible to major.

Cumulative Impacts of Sub-alternative C2: Cumulative
impacts of six NY Bight projects with previously applied
and not previously applied AMMM measures will likely
be the same under Sub-alternative C2 and Sub-
alternative C1, and they would be negligible to major.
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3.4 Physical Resources

3.4.1 Air Quality and Greenhouse Gas Emissions

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on air quality from implementation of the No
Action Alternative, the Proposed Action, and other action alternatives.
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3.4 Physical Resources

3.4.2 Water Quality

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on water quality from implementation of the No
Action Alternative, the Proposed Action, and other action alternatives.
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3.5 Biological Resources

3.5.1 Bats

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on bats from implementation of the No Action
Alternative, the Proposed Action, and other action alternatives.
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3.5 Biological Resources

3.5.2 Benthic Resources

This section discusses potential impacts on benthic resources, other than fishes and commercially
important benthic invertebrates, from the Proposed Action, alternatives, and ongoing and planned
activities in the geographic analysis area. The benthic resources geographic analysis area, as shown in
Figure 3.5.2-1, includes an area within a 10-mile (16.1-kilometer) buffer around the six NY Bight lease
areas and extends to the shore. The geographic analysis area is based on where the most widespread
impact (i.e., suspended sediment) from the NY Bight projects could affect benthic resources. This area
would account for some transport of water masses and for benthic invertebrate larval transport due to
winds and ocean currents. Although sediment transport beyond 10 miles (16.1 kilometers) is possible,
sediment transport related to the NY Bight project activities would likely be on a smaller spatial scale
than 10 miles (16.1 kilometers); project-specific sediment transport modeling would be required to
verify this!. The geographic analysis area includes offshore waters from Montauk Point on Long Island,
New York, southwest into the NY Bight, and west to Cape May, New Jersey, and includes both the
offshore project areas and potential export cable corridors that may traverse inshore benthic habitats in
coastal inlets, estuaries, and bays in state waters. Terrestrial resources in coastal areas are discussed in
Section 3.5.4, Coastal Habitat and Fauna; tidal wetlands are discussed in Section 3.5.8, Wetlands; and
finfish, invertebrates, and essential fish habitat (EFH) are discussed in Section 3.5.5, Finfish,
Invertebrates, and Essential Fish Habitat.

The benthic resources impact analysis in this PEIS is intended to be incorporated by reference into the
project-specific environmental analyses for individual COPs expected for each of the NY Bight lease
areas. Refer to Appendix C, Tiering Guidance, which identifies additional analyses anticipated to be
required for the project-specific environmental analysis of individual COPs.

1 Other approved and proposed wind farms offshore of New York and New Jersey found that sediment deposition
from the seafloor disturbance during cable emplacement was estimated to fall very close to the disturbance.
Empire Wind 1 results found deposition of 0.004 inch (0.01 centimeter) within 246 feet (75 meters). Atlantic
Shores found deposition of > 0.04 inch (1 millimeter) in thickness would occur within 656 feet (200 meters) of the
Monmouth export cable corridor (ECC) centerline, within 164 feet (50 meters) of the Atlantic export cable corridor
centerline, and within 361 feet (110 meters) of the centerline for jet trenching installation of the interarray cables.
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Figure 3.5.2-1. Benthic resources geographic analysis area
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3.5.2.1 Description of the Affected Environment and Future Baseline Conditions

The NY Bight is an offshore area extending from Montauk Point on the eastern side of Long Island,

New York, southwest to Cape May, New Jersey. Because the potential cable routes are unknown at this
time, the benthic resources affected environment characterization covers inshore resources up to the
shoreline, within the NY Bight.

The description of benthic resources in this section is supported by studies conducted by BOEM for
specific projects within the NY Bight, along with studies from literature review. Typical benthic resource
descriptions are provided in the PEIS for alternative energy (MMS 2007b), the EA for wind leases
offshore of New York (BOEM 2016), and the Draft EA for the NY Bight (BOEM 2021). COPs for offshore
wind activities within the Mid-Atlantic Bight and NY Bight, including Empire Wind 1 and 2 (Empire Wind
2022; Tetra Tech Inc. 2021), Atlantic Shores South (Atlantic Shores 2022), and Ocean Wind 1 (Ocean
Wind 2022), have added specific information about various benthic resources and features. Guida et al.
(2017) characterized offshore WEAs of the northeast, including off New Jersey and New York, which are
nearby but do not overlap with the NY Bight lease areas (as shown by the yellow lease areas in Figure
3.5.2-1). This study used numerous sources to compile data, including: bathymetric data from NOAA-
National Centers for Environmental Information (NOS 2015); physical and biological oceanography data
from Northeast Fisheries Science Center (NEFSC) and National Marine Fisheries Service (NMFS); fisheries
independent trawl survey data for demersal fish and shellfish from NEFSC; and surficial sediment data
from the usSEABED U.S. Geological Survey website (USGS n.d.). Information pertaining to New York and
New Jersey was included and used to support project-specific studies and provide regional benthic
characterizations. The benthic resources and features found within the New York Bight WEAs may not
all be present within each of the six leases covered by this PEIS. Similarly, there may be benthic
resources and features within the NY Bight WEAs that are not already documented within the previous
characterizations or surveys.

Regional oceanography is driven by multiple factors, with subsurface currents as the most influential.
The Gulf Stream waters move warm water from the south northward along the shelf, and the cold
waters of the Labrador Current move south along the coast. This combination creates consistent eddies
and gyres in the Mid-Atlantic Bight. The cold northern waters sink under the warmer waters, creating
the Mid-Atlantic Bight Cold Pool around 66 feet (20 meters) of water depth. This thermocline extends
along the entire shelf of the Mid-Atlantic Bight and overlaps the six NY Bight lease areas to varying
degrees from May through September (Horwitz et al. 2023). The cold pool develops in the spring,
ensures vertical stratification through the summer and fall (Lentz 2017; Miles et al. 2021; Friedland et al.
2022; Horwitz et al. 2023), and is a notable oceanographic feature. The Mid-Atlantic Bight Cold Pool
holds nutrients over the shelf during the spring and summer, which in turn promotes phytoplankton
productivity and affects species distributions. Some evidence indicates that the Mid-Atlantic Bight Cold
Pool is both warming and shrinking as a result of climate change, which will likely affect ecosystem
productivity and species distributions in the Mid-Atlantic Bight (Friedland et al. 2022).

The Hudson Shelf Valley is a unique benthic feature that splits the NY Bight to the north and south,
extending from the mouth of the Hudson River to the OCS (Figure 3.5.2-2). At the head, itis 3.1 to
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6.2 miles (5 to 10 kilometers) wide and broadens at mid-shelf until it creates a submerged delta on the
OCS, and is not clearly connected to the Hudson Canyon on the outer shelf break. It is oriented roughly
northwest to southeast (120°N) (Lentz et al. 2014) and acts as a barrier to the southward transportation
of sediments from Long Island (Vincent et al. 1981). The Hudson Shelf Valley was the estuarine outflow
path during the post-glacial rise of sea level and is the only submerged river valley on the continental
shelf of the Mid-Atlantic Bight that has not been filled with sediment (Lentz et al. 2014; Vincent et al.
1981). The Valley is 65.6 to 98.4 feet (20 to 30 meters) deeper than the surrounding shelf (Lentz et al.
2014). This prominent feature influences the regional circulation of the NY Bight waters, which affects
the benthic community structure providing the building blocks of the oceanic food web in this area.
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3.5.2.1.1 Offshore Benthic Resources

The New York WEA (as characterized in Guida et al. 2017) lies northeast of the Hudson Shelf Valley in
water depths of 59 to 135 feet (18 to 41 meters) (Figure 3.5.2-2). Much of the WEA is flat with irregular
sand ridges cresting at 3.3 to 6.6 feet (1 to 2 meters) in height. Each of the WEAs are primarily
sand-dominant and contain geological bedform features such as sand ripples or waves, which indicate
sediment mobility (Guida et al. 2017). The New York WEA is dominated by medium sand with a patch of
silt and one of very coarse sand (Guida et al. 2017). Guida et al. (2017) found that water salinity ranged
from 29.8 to 33.9 grams per kilogram and water temperatures ranged from 36 to 71°F (2 to 22°C)
(between 2003 and 2016). Vertical stratification varied seasonally as much as 77°F (25°C) at the surface
and 59°F (15°C) at the bottom (Guida et al. 2017). The New Jersey WEA (Figure 3.5.2-2) is at the
southern end of the Mid-Atlantic Bight in water depths of 46 to 125 feet (14 to 38 meters) (Guida et al.
2017). The seafloor is generally flat, except where patches of sand ridges occur. The slope towards the
OCS occurs through a series of sand ridges and depressions. Similar to the New York WEA, the New
Jersey WEA is dominated by medium sand. Coarse sand is more common in the northern section, while
fine sand is found along the southern edges (Guida et al. 2017).

Landward of the offshore canyons and outer shelf, within the geographic analysis area, the middle
continental shelf contains escarpments that act as bathymetric steps along New Jersey (Duncan et al.
2000). The mid-shelf wedge is composed of clay-rich and sand-rich geologic components and is defined
by the seaward boundary of the mid-shelf scarp (Nordfjord et al. 2009). The high slope and rapid change
in depth on the eastern side of the mid-shelf scarp would overlap with portions of Lease Areas OCS-A
0538 and OCS-A 0539 specifically. These bathymetric features alter physical oceanographic patterns,
affect ecological patterns including the benthic community composition and the fish species, and serve
as productive fishing grounds (BOEM 2016, 2021).

The inner continental shelf is characterized by a seabed morphology consisting of relatively flat,
migrating sand waves and ripples with occasional larger sand ridges. Sand ridges average 16 to 98 feet
(5 to 30 meters) high and are spaced kilometers apart from one another (Ashley 1990). The sand ridges
are usually grouped forming sand shoal complexes, with lengths 6.2 to 31 miles (10 to 50 kilometers),
spaced apart by 1.2 miles (2 kilometers), and crest heights up to 32.8 feet (10 meters) on the seaward
(east) side (BOEM 2012; Atlantic Renewable Energy Corporation and AWS Scientific, Inc. 2004). These
ridges are oriented with an angle toward the coastline from northeast to southwest (BOEM 2012), to the
direction of bottom current flow (Atlantic Renewable Energy Corporation and AWS Scientific, Inc. 2004).
Smaller features such as sand ripples, megaripples, and sand waves are also present along the sand
ridges (BOEM 2012; Guida et al. 2017). Sand ripples are defined as having a wavelength less than 16 feet
(5 meters), and a height less than 1.6 feet (0.5 meter) (BOEM 2020). Megaripples have a wavelength of
16 to 197 feet (5 to 60 meters) and a height of 1.6 to 4.9 feet (0.5 to 1.5 meters) (BOEM 2020). Sand
waves are larger bedforms with wavelengths that exceed 197 feet (60 meters) (BOEM 2020). Sand
waves average 7 to 16 feet (2 to 5 meters) high and are separated by an average of 328 to 1,312 feet
(100 to 400 meters) (Ashley 1990). Sand waves are usually found on the sides of sand ridges and are
dynamic features but may stay intact through several seasons (BOEM 2012). The presence of sand
ripples throughout the WEAs indicates sediment mobility (Guida et al. 2017). Megaripples, the smallest
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of these geological bedforms, can cover up to 15 percent of the inner shelf in large patches of 9.8 to
16.4 feet (3 to 5 meters) with heights of 1.6 to 3.3 feet (0.5 to 1 meters) and change seasonally (BOEM
2012). Winter storms can reshape the upper 20 to 39 inches (50 to 100 centimeters) of sediments within
a few hours (BOEM 2012). Submerged shoals located offshore New Jersey, Maryland, and Virginia
between the WEAs and the shore have been identified as long-term sources of sand (sand borrow sites)
for coastal erosion management (MMS 2007b).

Surficial sediment types are generally sandy but vary in coarseness with mixtures of silt or gravel
(Williams et al. 2007; Guida et al. 2017). The sand ridge and trough features are stable features that
provide habitat complexity and are common throughout the eastern OCS (Rutecki et al. 2014). Troughs
are characterized by finer sediments and higher organic content, while ridges are characterized by
coarser sediments. These characteristics subsequently determine infauna and meiofaunal assemblages,
which may influence the communities of shellfish and higher trophic-level fish. These features aid in
trophic interactions, linking planktonic communities and higher-level predators. For example, the sand
lance (Ammodytes spp.), which resides in the sand ridge and trough features, heavily relies on a diet of
copepods and other zooplankton and is, in turn, relied upon as a key prey source for 45 species of fishes
(e.g., Atlantic sturgeon, cod, herring, mackerel), 2 squid species, 9 marine mammals, and 16 seabirds
(Staudinger et al. 2020).

Sand ridges themselves are microhabitats that provide vertical relief and bottom complexity that are
important to forage species and serve as a refuge for prey, such as the sand lance. The presence of novel
structures and hard substrates within the ridge and trough system could affect these ecosystem
dynamics. A 2-year study conducted on the inner continental shelf of the Mid-Atlantic Bight showed
greater species diversity, abundance, and richness in trough habitats than in ridge habitats, as well as
seasonal trends (Slacum et al. 2010; BOEM 2021). Shoal habitats occur in high-energy environments and
migrate in a generally southwest direction within the NY Bight area (Rutecki et al. 2014).

Glauconite sands could potentially be present within the six NY Bight lease areas and are typically at the
upper layers of the seafloor. There are different classification levels of glauconite sands, which
determine if the environment is suitable for WTG installation (BOEM 2023).

Epibenthic and megafauna sampling within the New York and New Jersey WEAs provided information
about the benthic community structure in the NY Bight. Grab samples within the New York WEA were
numerically co-dominated by polychaetes and amphipods, and beam trawls were dominated by sand
shrimp and sand dollars (Echinarachnius parma) (Guida et al. 2017). Trawl records over a 14-year
sampling period showed that the little skate (Leucoraja erinacea) was the dominant megafauna
year-round, joined by Atlantic herring (Clupea harengus) in the cold seasons and longfin squid
(Doryteuthis pealeii) and sea scallops (Pectinidae) in the warmer seasons (Guida et al. 2017). Sand lance
are also known to be present within the NY Bight, although accurately capturing their presence can be
challenging due to their narrow morphology and burrowing behavior. In the New Jersey WEA,
polychaetes alone numerically dominated the grab samples, and epibenthic fauna was dominated by
sand shrimp, sand dollars, and dwarf warty sea slugs (Pleurobranchaea tarda) (Guida et al. 2017). The
megafauna records did not show a year-round dominant species. Atlantic herring, little skate, and spiny
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dogfish (Squalus acanthias) dominated the cold seasons, while the warm seasons were dominated by
Atlantic croaker (Micropogonias undulatus), longfin squid, and scup (Stenotomus chrysops) (Guida et al.
2017).

Benthic invertebrates in the NY Bight area also include commercially viable species such as the Atlantic
surfclam (Spisula solidissima) and ocean quahog (Arctica islandica), which have experienced mortality of
large adults and declining recruitment (NEFSC 2017), and Atlantic sea scallops. Ocean quahogs, Atlantic
surfclams, and Atlantic sea scallops are more abundant in water depths exceeding 98 feet (30 meters) in
the NY Bight (Grothues et al. 2021; Guida et al. 2017). The shifting of increased abundance in deeper
water supports the theory that warming in shallow offshore waters is driving these bivalves into deeper,
cooler waters (Grothues et al. 2021). As ocean temperatures increase, the distribution and biology of
Atlantic surfclam are also changing, with likely effects on fishery productivity (Munroe et al. 2016).
Other shallow coastal benthic commercial and recreational invertebrate species in the NY Bight include
hard clams (Mercenaria mercenaria), soft clams (Mya arenaria), and bay scallops (Argopecten irradians).
Although these species were not mentioned in the survey results, they inhabit sandy to muddy areas,
including eelgrass beds (Grotheus et al. 2021). See Section 3.6.1, Commercial Fisheries and For-Hire
Recreational Fishing, and Section 3.5.5 for additional information.

Studies of the U.S. Atlantic coast have shown spatial shifts of benthic species in response to the warming
ocean temperatures from 1990 to 2010 (Hale et al. 2017). With predicted continual temperature
increases in the waters of the NY Bight area, it is expected that the shift of marine species distribution
northward and to deeper waters would continue (BOEM 2021).

Artificial reefs provide valuable habitats to foster the biodiversity of marine invertebrates and finfish.
These reefs are constructed from building materials, outdated infrastructure, and shipwrecks (NYSDEC
n.d.; NYSDEC 2022) (Figure 3.5.2-2). The New York State Department of Environmental Conservation
manages 12 artificial reefs along the north and south sides of Long Island, 8 of which lie within the

NY Bight area. These reefs are relatively close to shore and outside of the lease areas but will be
important in the planning of the export cable routes (NYSDEC 2022). The Carl N. Shuster Horseshoe Crab
Reserve intersects the benthic resources geographic analysis area in the southwestern corner along
Cape May, New Jersey (Ocean Wind 2022). This information will inform possible landing sites for export
cable routes. The New Jersey Department of Environmental Protection also has an artificial reef
program containing 17 artificial reef sites totaling 25 square miles (16,000 acres) (NJDEP 2021; Geo-
Marine Inc. 2010; NYDOS 2013). Through their ventless trap survey, biologists are able to clearly track
artificial reef utilization, focusing on seasonal and spatial changes of the reef community (NJDEP 2021).
Some natural reefs may occur on a small scale on rock outcrops and boulders, as well as shell deposits of
a volume to constitute biogenic benthic substrate and structure (BOEM 2012; Atlantic Renewable
Energy Corporation and AWS Scientific, Inc. 2004). Northern star coral (Astrangia poculata) is a non-reef
building stony coral that can live in the colder waters of the NY Bight and has been reported within the
NY Bight area (Steimle and Zetlin 2000). NOAA’s Deep-Sea Coral Research and Technology Program
compiles a national database of the known locations of deep-sea corals and sponges in U.S. waters,
which shows scattered presence of sea pens and sponges within the geographic analysis area, including
calcareous sponges and demosponges on the eastern edge or just outside of the geographic analysis
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area (NOAA 2023; Hourigan et al. 2015). These corals, sponges, and sea pens along with oysters
(Crassostrea virginica), mussels (Mytilus edulis), and polychaete worms (Sabellaria vulgaris) act as
ecosystem engineers that build structural complexity in otherwise flat environments and affect
community composition (Steimle and Zetlin 2000; Miatta and Snelgrove 2022).

The NY Bight area is heavily trafficked. The U.S. military operates out of multiple military installations
along the New York and New Jersey coastlines, including the U.S. Navy, U.S. Army, U.S. Air Force, and
USCG (BOEM 2021). Operational Areas (OPERAS) encompass most of the NY Bight area. Recently, the
USCG planned new shipping safety fairways in the NY Bight area, which may require dredging and the
clearing of potential navigation hazards or obstructions on the seafloor. See Section 3.6.7, Other Uses
(Marine Minerals, Military Use, Aviation, Scientific Research, and Surveys), for more information.

3.5.2.1.2 Inshore Benthic Resources

Coastal and inshore benthic resources along the New Jersey and New York shorelines include sandy
beaches, coarse-grained beaches, cliffs, shellfish beds in tidal flats, SAV (seagrasses and attached
macroalgae), mollusk reef biota, coastal dune systems, barrier island forests, and both salt and
freshwater marshes (BOEM 2021). See Section 3.5.4, Coastal Habitat and Fauna, for additional
information on terrestrial species and habitats.

SAV habitat is composed of marine, estuarine and riverine rooted, vascular plants. SAV communities can
be separated into high salinity (18—30 practical salinity units), brackish (5—18 practical salinity units), and
freshwater (0-5 practical salinity units) communities. Seagrasses are SAV that create highly productive
habitats in shallow coastal waters across the NY Bight. Eelgrass (Zostera marina) is the dominant
meadow forming perennial seagrass in New York and New Jersey estuaries. Widgeongrass (Ruppia
maritima) is a smaller annual species of SAV that can also be found occasionally in some brackish and
estuarine waters around New York and New Jersey (Office of Response and Restoration 2023), including
Fire Island National Seashore within Great South Bay (LaFrance Bartley et al. 2022). In New Jersey,
seagrasses are most prevalent in the shallow (less than 5 feet [1.5 meters]) portions of the Navesink,
Shrewsbury, Manasquan, and Metedeconk Rivers, and in Barnegat, Manahawkin, and Little Egg Harbor
Bays. In New York, seagrasses are present throughout the shallow bays on the south side of Long Island
and are most prevalent in West, Middle, and East Hempstead Bays; South Oyster Bay; the eastern and
western portions of Great South Bay; and Moriches Bay. Small occurrences are also suspected in bays on
Staten Island (New York Natural Heritage Program 2023). The draft offshore wind cable corridor
constraints assessment prepared by NYSERDA (2022) includes additional information and figures
showing the location of mapped seagrass beds in New York.

Macroalgae present in New York and New Jersey include Fucus vesiculosus, Gracilaria sp., Hypnea,
Grinnellia americana, Polysiphonia, Agardhiella, Ulva intestinalis, Acrosiphonia, Codium fragile, and

Ulva lactuca (Stewart Van Patten and Yarish 2009). Macroalgae serves as a food source for many benthic
invertebrate species and provides shelter for benthic fish and invertebrates. Elasmobranchs and other
fish use macroalgae along with gravel or shell hash to anchor their egg cases and prevent drift (Grothues
et al. 2021). Macroalgae provides valuable habitat for the Atlantic sea scallop (Placopecten
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magellanicus) as larvae attach to macroalgae and other benthic organisms such as hydroids (BOEM
2021). Native species of macroalgae also provide important habitat for adult and juvenile summer
flounder (Paralichthys dentatus), juvenile monkfish (Lophius americanus), Atlantic herring (Clupea
harengus) eggs, juvenile and adult Atlantic cod (Gadus morhua), juvenile ocean pout (Macrozoarces
americanus), juvenile and adult Pollack (Pollachius virens), juvenile red hake (Urophycis chuss), juvenile
white hake (Urophycis tenuis), and winter flounder (Pseudopleur onectes americanus) eggs and juveniles
(BOEM 2021).

SAV beds form one of the most productive plant communities in the world. They function as spawning
and nursery habitats for numerous fish and invertebrate species, and also provide feeding grounds for
both resident and transient fish, invertebrate, mammal, and bird species (Zieman 1982; Thayer et al.
1984; Orth et al. 1984; Day et al. 1989; Heck et al. 1989; Mattila et al. 1999). In addition to their
productivity, SAV species are important ecosystem engineers, trapping and stabilizing sediments,
providing wave attenuation and nutrient cycling benefits, and overall providing irreplaceable ecosystem
services (New York State Coastal Management Program 2020). They also function as a carbon sink,
which can provide a mitigating effect against changes associated with climate change.

The New York Department of State has designated over 250 Significant Coastal Fish & Wildlife Habitats
(SCFWHSs). Habitats are assessed by the New York Department of Environmental Conservation based on
a series of criteria, including ecosystem rarity, species vulnerability, human uses, population level, and
replaceability. On the south side of Long Island and along the coast of Raritan Bay, there are a total of
40 SCFWHs comprising a total of approximately 166,201 acres (67,259 hectares; NYDOS 2013).

Mollusk reefs are widespread in estuarine and coastal bay systems along the U.S. Atlantic coast. On the
eastern seaboard, the eastern oyster (Crassostrea virginica) is the primary reef-building species and can
form reefs or bars that cover extensive areas of bottom in estuarine areas. Oyster reefs can be either
subtidal or intertidal.

The eastern oyster and blue mussel (Mytilus edulis) are found in the waters of New York and New Jersey
(NYSDEC 2021). Eastern oysters attach themselves to rocks, shells or other oysters, and, over time, the
accumulation forms a reef. Blue mussels live close together forming dense beds that host a rich
community of benthic invertebrates including crustaceans and marine worms. Mollusk reefs are
documented in the coastal waters south of Long Island.

3.5.2.2 Impact Level Definitions for Benthic Resources

Definitions of potential impact levels are provided in Table 3.5.2-1. Beneficial impacts on benthic
resources are described using the definitions described in Section 3.3.2 (see Table 3.3-1).
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Table 3.5.2-1. Adverse impact level definitions for benthic resources

Impact Level  Definiton

Negligible Regardless of the duration of effects from IPFs, there would be no measurable impacts on
species or habitat, or they would be extremely difficult or impossible to discern or measure.

Minor The duration of effects from IPFs may be short- to long term in nature. Most impacts on species
are expected to be avoided; if impacts occur, they may result in the loss of a few individuals.
Impacts on sensitive habitats are avoided; impacts on other habitats are short term in nature.

Moderate The duration of effects from IPFs may be short term, long term, or permanent in nature.
Impacts on species are unavoidable but are not expected to result in population-level effects.
Impacts on habitat may be short term, long term, or permanent and may include impacts on
sensitive habitats but would not result in impacts at a regional level or in population-level
effects on species that rely on those habitats.

Major The duration of effects from IPFs may be short term, long term, or permanent in nature.
Impacts would affect the viability of the population and would not be fully recoverable. Impacts
on habitats would be long term to permanent or expected to result in regional level or
population-level impacts on habitats or species that rely on those habitats.

Accidental releases, anchoring, cable emplacement and maintenance, discharges/intakes, electric and
magnetic fields and cable heat, noise, port utilization, and presence of structures are contributing IPFs to
impacts on benthic resources. However, these IPFs may not necessarily contribute to each individual
issue outlined in Table 3.5.2-2.

Table 3.5.2-2. Issues and indicators to assess impacts on benthic resources

Issue Impact Indicator

Underwater noise and Qualitative estimate of potential disturbance, injury, or mortality on infauna and
vibration epifauna based on extent, frequency, and duration of noise or vibration

Crushing, deposition, Estimated extent of potential disturbance, injury, and mortality-level effects on
and entrainment infauna and epifauna from dredging, crushing, or burial by construction equipment

and materials placement; entrainment by construction equipment; and burial effects
from suspended sediment deposition

Seabed profile and Effects on water column and benthic habitats by habitat displacement by structures,
water column alteration | habitat modification by placement of scour protection and concrete mattresses, and
alteration of softbottom or complex benthic habitat function

Water quality impacts Duration and intensity of suspended sediment impacts; accidental spills, and
releases of trash and debris

Power transmission Exposure above ambient EMF levels based on extent, duration, and proximity of
contact with or exposure to infrastructure; species sensitivity*

1 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 NY Bight projects. Electrosensitive fish can detect low-frequency bioelectric fields at very weak
levels but are unable to detect higher frequency fields > 20 Hertz (Bedore and Kajiura 2013).

3.5.2.3 Impacts of Alternative A — No Action — Benthic Resources

When analyzing the impacts of the No Action Alternative on benthic resources, BOEM considered the
impacts of ongoing activities, including ongoing non-offshore-wind and ongoing offshore wind activities
on the baseline conditions for benthic resources. The cumulative impacts of the No Action Alternative
considered the impacts of the No Action Alternative in combination with the other planned
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non-offshore-wind and offshore wind activities, which are described in Appendix D, Planned Activities
Scenario.

3.5.2.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for benthic resources described in Section 3.5.2.1,
Description of the Affected Environment and Future Baseline Conditions, would continue to follow
current regional trends and respond to IPFs introduced by other ongoing activities within the geographic
analysis area. Ongoing non-offshore-wind activities that contribute to impacts on benthic resources
include bottom-tending commercial fishing gear, dredging for navigation and beach renourishment, and
laying submarine cables. Ongoing offshore wind activities within the geographic analysis area that
contribute to impacts on benthic resources include ongoing construction of South Fork Wind (OCS-A
0517), Ocean Wind 1 (OCS-A 0498), Empire Wind (OCS-A 0512) 1 and 2, and Sunrise Wind (OCS-A 0487).
Ongoing construction of South Fork Wind, Ocean Wind 1, Empire Wind 1 and 2, and Sunrise Wind would
have the same types of impacts on benthic resources as those described in Section 3.5.2.3.2, Cumulative
Impacts of the No Action Alternative, for all ongoing and planned offshore wind activities in the
geographic analysis area.

Marine communities are influenced by changes in physiochemical conditions (including temperature,
pH, storm frequency and severity, and nutrient availability) that may be influenced by climate change.
Mollusk reefs and SAV are susceptible to changes in water quality and physical disturbance and can be
adversely affected by increased sedimentation, loss or disturbance of habitat due to vessel interactions
and dredging, contaminant spills, and introduction of invasive species. Following physical disturbance of
the benthos, sessile and slow-moving species may have limited ability to relocate and avoid the rapid
onset of adverse conditions; these species may therefore experience range retractions rather than
shifts. Alternatively, if an environmental change is gradual relative to the organism’s life cycle, even
relatively sessile species may adjust. Changes in long-term thermal trends also can influence seasonal
movement patterns of marine species. Further, climate change-induced warming of offshore water
temperatures in the NY Bight area is expected to continue, with a corresponding range shift for sessile
and sedentary benthic species to the north and possibly offshore into deeper waters as a response
(Powell et al. 2020). These range shifts of benthic communities to the north and south will affect
ecosystem structure and function (Hale et al. 2017). Additionally, warming ocean temperatures and
other climate change—related factors may induce favorable environmental conditions for invasive
species (Zhang et al. 2020).

3.5.2.3.2 Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impact of the No Action
Alternative in combination with other planned non-offshore-wind activities and planned offshore wind
activities (without the NY Bight projects). Planned non-offshore-wind activities within the NY Bight area
that contribute to impacts on benthic resources include the construction of new structures or new
submarine cables, transmission systems (e.g., PBI), and pipelines, oil and gas activities, marine minerals
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extraction, port expansions, increasing onshore construction, and commercial and recreational fishing
(refer to Appendix D for a description of planned activities).

Table 3.5.2-3 lists the ongoing and planned offshore wind activities in the geographic analysis area. Up
to 803 WTGs (excluding the six NY Bight lease areas) are anticipated to be constructed within the
geographic analysis area (Table D-2; Appendix D) and would contribute to impacts on benthic resources.
Two other projects, South Fork Wind (OCS-A 0517) and Sunrise Wind (OCS-A 0487), would install
offshore export cables within the geographic analysis area.

Table 3.5.2-3. Ongoing and planned offshore wind in the geographic analysis area for benthic
resources

Ongoing/Planned Projects by Region
Ongoing — 5 projects! MA/RI
e South Fork Wind (OCS-A 0517)?
e Sunrise Wind (OCS-A 0487)?

NY/NJ
e Ocean Wind 1 (OCS-A 0498)
e Empire Wind 1 (OCS-A 0512)

e Empire Wind 2 (OCS-A 0512)
Planned - 3 projects® NY/NJ

e Ocean Wind 2 (OCS-A 0532)

e Atlantic Shores North (OCS-A 0549)
= o Atlantic Shores South (OCS-A 0499)

MA = Massachusetts; NJ = New Jersey; NY = New York; Rl = Rhode Island

1Refer to footnotes 9 and 10 in PEIS Chapter 1 for additional information on the status of Ocean Wind 1, Empire Wind 1, and
Empire Wind 2.

2 Lease areas are outside the geographic analysis area. The projects’ offshore export cables would intersect the geographic
analysis area.

3 Status as of September 20, 2024.

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

Accidental releases: A gradual increase in vessel traffic over the next 35 years would increase the risk of
accidental releases as a result of ongoing and planned activities, including ongoing offshore wind.
Releases of hazardous materials mostly consist of fuels, lubricating oils, and other petroleum
compounds that tend to float in seawater; as such, accidental releases would occur at or near the ocean
surface in association with vessel operations, and they are unlikely to contact benthic resources in
offshore waters. Although the NY Bight area does not currently have any offshore oil drilling, some large
crude and refined oil vessels transit through and dock at port. Accidental releases of trash and debris
may occur from vessels; however, the impacts on benthic resources would be negligible due to the small
scale of such accidental releases. Accidental releases of fuel, fluids, or hazardous materials in shallow
offshore and inshore waters may cause habitat contamination from releases, cleanup activities, or both,
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and cause harm to the species that build biogenic coastal habitat. As described in Section 2.3, Non-
Routine Activities and Events, accidental releases of chemicals, gases, or man-made debris may occur as
a result of a structural failure and potentially impact benthic resources.

Invasive species can be accidentally released, especially during ballast water and bilge water discharges
from marine vessels (Pederson et al. 2021). The trans-oceanic shipping industry has also increased the
spread of invasive species. As documented in observations of colonial sea squirt (Didemnum vexillum) at
the Block Island Wind Farm (HDR 2020), the impacts of invasive species on benthic invertebrates and
finfish could be strongly adverse, widespread, and permanent if the species were to become established
and out-compete native fauna or modify habitat. Increased vessel activity can facilitate range expansion
for invasive species.

Anchoring: Anchoring from vessels related to ongoing commercial activities, recreational activities,
military use, and offshore wind would continue to cause short-term to permanent impacts in the
immediate area where anchors and chains meet the seafloor. Because eelgrass beds in the geographic
analysis area are close to shore where limited anchoring is expected to occur, ongoing and planned
offshore wind activities would have minimal effect on eelgrass. Sessile and slow-moving species would
be most likely to be affected by anchoring. Impacts from anchoring would be localized with short-term
elevated turbidity and mortality of softbottom benthic resources that are likely to recover relatively
quickly (Kraus and Carter 2018; Dernie et. al. 2003); however, recovery is expected to take longer in
complex or gravel habitats. Given the relatively small amount of seafloor affected by anchoring, the
short-term turbidity, and the relatively fast recovery expected in most habitats, benthic impacts would
be negligible.

Cable emplacement and maintenance: There are 27 submarine telecommunication cables (18 active
and 9 out of service) within the vicinity of the NY Bight project area. The NYSERDA identified 21
potential onshore points of interconnection for future offshore wind cables to interconnect to the
existing New York State transmission grid (NYSERDA 2017a). Route clearance to remove debris from the
seafloor prior to cable installation may alter the seabed profile. Route clearance activities of ongoing
and planned projects may include pre-sweeping (i.e., sand wave leveling). Cable maintenance of ongoing
and planned cables could also disturb the benthic communities. Submarine cable and transmission
system installation would produce sedimentation as would any ongoing cable maintenance activities
that contact the seafloor. The sedimentation tolerance for benthic organisms varies among species, and
is primarily based on their type of motility, feeding structures, and feeding modes (Hendrick et al. 2016;
Trannum et al. 2010; Jumars et al. 2015). The sensitivity threshold for shellfish varies by species but can
be generalized as deposition greater than 0.79 inch (20 millimeters) (Colden and Lipcius 2015; Essink
1999; Hendrick et al. 2016). Smit et al. (2008) evaluated the significance of depositional thickness on
impacts to benthic communities. Estimates from that study indicated median (50 percent) and low (5
percent) effect levels of 2.13 inches (54 millimeters) and 0.25 inch (6.3 millimeters) of sediment
deposition, respectively. That is, an estimated sediment deposition of 2.13 inches (54 millimeters)
affected 50 percent of the benthos in the study, and a sediment burial thickness of 0.25 inch (6.3
millimeters) affected 5 percent of the studied benthos. The level of impact from sediment deposition
and burial would also depend on the time of year that it occurs, especially if it overlaps temporally and
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spatially with sites characterized by high benthic organism abundance and diversity. Spring and summer
are the primary spawning seasons for many benthic invertebrates as well as fish that lay demersal eggs.
Therefore, sedimentation during those seasons would likely have a greater impact due to the localized
disruption during sensitive life cycle stages. Sedimentation caused by dredging or other pre-installation
clearing methods would result in local and short-term disturbances, which could have long-term
negative effects on eggs and larvae of demersal species and benthic invertebrates. Due to the life cycles
of demersal finfish and invertebrate species, adverse impacts may be far-reaching (see Section 3.5.5).
For example, since sand lance have demersal eggs and bury within the substrate, disturbances to
benthic habitats from seabed preparation and cable emplacement are likely to have disproportionate
impacts on them, relative to other forage fishes, and could result in decreased production (Staudinger et
al. 2020). Elevated turbidity and sediment deposition would also impact seagrasses in inshore waters.
Increased turbidity decreases the amount of light availability and may inhibit growth or recovery from
disturbance (de Boer 2007; LaFrance Bartley et al. 2022).

Cable protection measures are required to guard exposed cables and prevent abrasion with other
cables. Cable protection approaches include rock placement, concrete mattresses, frond mattresses,
rock bags, and seabed spacers, according to the RPDE parameters provided in Table 2-2. The magnitude
of impacts would depend on the temporal (season) and spatial (habitat type) factors of the activities.
The presence of these introduced hard surfaces may result in new habitats for hardbottom species and
in increases in biomass for benthic fish and invertebrates (Kerckhof et al. 2019; Raoux et al. 2017). The
addition of new hardbottom substrate in a predominantly softbottom environment would enhance local
biodiversity, even if only short term (Kerchof et al. 2019); enhanced biodiversity associated with
hardbottom habitat is well documented (Pohle and Thomas 2001; Fautin et al. 2010; Causon and Gill
2018; Degrear et al. 2020). This indicates that marine structures would generate beneficial impacts for
the benthic community. However, some impacts such as the loss of softbottom habitat may be adverse.
These novel surfaces may also foster range expansion of invasive species as seen when an invasive
species is present within the area. Although softbottom is the dominant habitat type in the region, the
species that rely on this habitat are not likely to experience population-level impacts (Guida et al. 2017;
Greene et al. 2010). A successional sequence of impacts on benthic resources by the presence of
artificial hard substrates is likely but might not be foreseeably defined due to a current lack of
knowledge, particularly on long-term changes and large-scale effects (Dannheim et al. 2020). Cable
emplacement activities in sensitive habitats such as SAV or mollusk reefs would have a greater impact
and require longer periods for recovery. In areas where cable protection is added, the benthic
community would be permanently impacted.

As described in Section 3.5.2.1, seafloor features in the geographic analysis area include a series of
ridges and troughs. Troughs are characterized by finer sediments and higher organic matter, while
ridges are characterized by relatively coarser sediments. This morphology is superimposed with smaller
scale bedforms such as sand ripples and sand waves, which suggest active sediment transport with
frequent sediment mobilization, resuspension, and deposition occurring due to tides, currents, and
storm activity. Pre-lay grapnel runs and other pre-installation activities for new cables, such as pre-
sweeping, would disturb these benthic features and the communities they support. Installation methods
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can impact recovery and vary based on the environment where trenching will occur. Kraus and Carter
(2018) studied seabed recovery following the burial of subsea cables on the continental shelf. Their
results showed that water-jetted trenching methods take roughly 8—15 years to infill trenches
depending on sediment availability, mobility, and water depth. They concluded that along the mid-shelf
where water depths range from 98—263 feet (30—80 meters), recovery usually takes 2 years, though it
may exceed 5 years if the adjacent sediment supply is low (Kraus and Carter 2018). In general, the
recovery of softbottom benthic environments from physical disturbance ranges from a few months to

a few years depending on the installation and substrate composition (with sandy substrates recovering
more quickly than silt/clay) (Kraus and Carter 2018; Brooks et al. 2006; Kritzer et al. 2016; Lindholm et
al. 2004). These sand-dominated substrates are resilient by nature and are capable of tolerating
disturbances because the sediment is regularly disturbed by wave action, nor’easters, offshore storms,
and hurricanes (Rutecki et al. 2014). Storms are known to cause massive changes along coastal
environments, relocating large volumes of sediment from the dunes and beaches. Hurricane Sandy in
2012 created a new tidal inlet at Fire Island National Seashore along the south coast of Long Island,
consequently altering environmental conditions within the Great South Bay (LaFrance Bartley et al.
2022). A study of tidal flats found significant changes in the richness, abundance, and biomass of
microbenthic species following storms (Corte et al. 2017). Offshore storms can alter abundance of some
infauna in a manner similar to inshore marine habitats (Posey et al. 1996), reaching a maximum depth of
roughly 300 feet (90 meters) below the water surface (NOAA n.d.). Past studies following sand mining
operations showed that the time scales for recolonization also vary by taxonomic group, with
polychaetes and crustaceans recovering in the first several months and deep burrowing mollusks
recovering within several years (Brooks et al. 2006). Wave action may also affect sediment transport in
water depths shallower than approximately 66 feet (20 meters). During these periods of naturally
induced sediment transport, short-term increases in turbidity affecting water quality may occur (see
Section 3.4.2, Water Quality). Field testing of the recovery from sand removal from a shoal in Virginia
concluded that sand dredging had no long-term impact on macrofaunal abundance. (Hobbs 2006).2
Overall disturbance of sand waves and sand shoal troughs would be short-term, given that sand ripples,
waves, and shoals are dynamic, adaptable features, with sand ridges requiring more time for full
recovery than sand troughs; this would still be deemed a short-term and minor impact.

Discharges/intakes: Increase in discharge and intake would be expected due to an increase in vessel
activity within the NY Bight area waters and ports. Permitted offshore discharges would include
uncontaminated bilge water, ballast, grey water, and treated liquid wastes. It is generally expected that
maritime activity including offshore development, recreation, and shipping would increase in the
foreseeable future.

Water intake can occur through planned activities, such as cooling systems for power plants or other
energy sources, which is the case for the Sunrise Wind Farm (Woods Hole Group 2021; Middleton and
Barnhart 2022). Intake of smaller volumes can also occur with some cable trenching methods. This
water intake increases the likelihood of entrainment and impingement of planktonic organisms

2 There is an ongoing BOEM-funded study to investigate these potential changes within the New York Bight
(https://www.boem.gov/sites/default/files/documents/environment/environmental-studies/MM-20-01_2.pdf).
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(Barnthouse 2013; Heimbuch 2007). Intake and physical contact with a barrier (screen) due to high
intake velocity can negatively impact larval benthic invertebrates and larval fish (Barnthouse 2013;
Heimbuch 2007). Benthic larvae and other planktonic organisms would experience unavoidable
mortality within a small range of the activity.

Electric and magnetic fields and cable heat: EMF would result from ongoing and planned transmission
or communication cables. DC cables placed on the seafloor would generate a static magnetic field,
changing the natural geomagnetic field. Cables carrying AC, which produce low-frequency EMF, are the
most commonly used in offshore wind farms to date. EMF effects from offshore wind cables on benthic
habitats would vary in extent and significance depending on overall cable length, the proportion of
buried versus exposed cable segments, and project-specific transmission design (e.g., HVAC or HVDC,
transmission voltage). Hutchison et al. (2018, 2020) collected in-situ measurements of EMF along two
HVDC cables; the Cross Sound Cable (150 kV and 330 MW) runs across Long Island Sound, and the
Neptune Cable (500 kV and 660 MW) connects Sayreville, New Jersey to Long Island, New York. The EMF
measured from the DC cables ranged from 478 to 653 milligauss (47.8 to 65.3 microtesla). This deviates
from the background magnetic field (513 milligauss (51.3 microtesla) by a range of 4 to 187 milligauss
(0.4 to 18.7 microtesla) for the Cross Sound Cable and 13 to 207 milligauss (1.3 to 20.7 microtesla) for
the Neptune Cable. The DC magnetic fields typically extend 5 to 10 meters on either side of the cable
(Hutchison et al. 2020). While the EMF intensity diminishes rapidly with distance, it is considered a long-
term impact as it is expected to be present in the environment for the life of the project. The maximum
magnetic field expected for an offshore wind energy project’s export cable EMF is about 165 milligauss
(16.5 microtesla), dropping to 40 milligauss (4.0 microtesla) 3.26 feet (1 meter) above the cable, a
decrease in field strength of 76 percent (CSA and Exponent 2019). To put these values in perspective,
the strength of the Earth’s DC magnetic field is approximately 516 milligauss (51.6 microtesla) along the
southern New England Coast (CSA and Exponent 2019), and normal values of the Earth’s geomagnetic
field can range from 200 to 750 milligauss (20 to 75 microteslas), depending on the geographical
location (Diez-Caballero et al. 2022). At this time, no thresholds of the acceptable or unacceptable levels
of EMF emissions have been determined for the marine environment (Hogan et al. 2023).

The impact of EMF on benthic habitats is an emerging field of study; as a result, there is a high degree of
uncertainty regarding the nature and magnitude of the effects on all potential receptors (Gill and
Desender 2020). Recent reviews by Bilinski (2021), Gill and Desender (2020), Albert et al. (2020), CSA
and Exponent Inc. (2019), and most recently Albert et al. (2022) of the effects of EMF on marine
organisms in field and laboratory studies concluded that measurable, though minimal, effects can occur
for some species, particularly electrosensitive species such as shark and skate species. One recent study
conducted in a laboratory setting concluded that spatial distribution, swimming speed, acceleration, and
distance moved of lesser sandeel (Ammodytes marinus) larvae in raceway tanks were not affected by
EMF exposures of 500 to 1,500 milligauss (50 to 150 microtesla) (Cresci et al. 2022). Animal enclosure
studies on the little skate and American lobster (Homarus americanus) were also conducted by
Hutchison et al. (2018, 2020). Results found an increase in exploratory (interpreted as foraging) behavior
in skates in response to EMF up to 653 milligauss (65.3 microtesla) and a similar but more subtle
response in lobsters. A study by Harsanyi et al. (2022) found that exposing gravid European lobster
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(Homarus gammarus) and edible crab (Cancer pagurus) to static DC EMFs of 28,000 milligauss (2,800
microtesla) throughout embryonic development resulted in an increased occurrence of larval
deformities, decreased larval size, and reduced larval swimming test success rates. It is noteworthy that
the levels of EMF tested in Harsanyi et al. 2022 are said to be outside of the limits expected from
offshore wind cables.

All non-DC types of submarine cables generate limited magnetic fields (Sharples 2011), and no
biologically significant impacts on benthic resources have been reported from EMF from AC cables
(Thomsen et al. 2016; CSA Ocean Sciences Inc. and Exponent 2019). No differences in the invertebrate
community were noted between unburied energized and non-energized cables in the Pacific (Love et al.
2016), and a review of recent studies indicates that benthic communities located along cable routes are
generally similar to nearby undisturbed habitats (Gill and Desender 2020). Additionally, no long-term
impacts of EMF on clam habitat have been observed as a result of existing power cables connecting
mainland Massachusetts and Nantucket (Hutchison et al. 2021).

The maximum current (amperage) that a cable can carry without exceeding its temperature rating,
ampacity, is strongly influenced by the heat transfer in the surrounding marine environment (Callender
et al. 2021). Models have demonstrated that the permeability of the sediment where the cable is placed
is an important factor. Parameters such as ambient water temperature, burial depth, and spacing
between cables affect the ampacity of DC submarine cables (Mardiana 2011). The effects of EMF and
heat on most invertebrate taxa (embryonic and juvenile crustaceans and mollusks, horseshoe crabs,
etc.) remain understudied (Gill and Desender 2020). Based on current literature, the impact of EMF on
benthic resources is expected to be negligible.

Noise: The siting, construction and installation, 0&M, and conceptual decommissioning of offshore
structures, including those for offshore wind is expected to introduce several types of underwater sound
into the marine environment (physical descriptions of sounds associated with these activities can be
found in Appendix J, Introduction to Sound and Acoustic Assessment). While the intensity and extent of
noise from construction are difficult to fully characterize, impacts on benthic communities are generally
local and short term.

There remains a knowledge gap regarding sound thresholds and recovery from impact in almost all
invertebrates (Carroll et al. 2017), which confounds the ability to assess potential impacts on benthic
resources from exposure to noise. English (2017) reported marine invertebrates to be less susceptible
than mammals and fish to loud noise and vibration, as their bodies do not generally possess air-filled
spaces; however, they also reported that noise at high levels can cause short-term behavioral responses
in marine invertebrates. Many previous studies relied on effects from sound pressure but did not focus
on the potential effect of particle motion (Hawkins et al. 2014; Hawkins and Popper 2017). Although
these gaps exist, current studies concerning the effects of noise on invertebrates suggest assessment of
impacts on benthic species from noise is speculative and would likely be negligible.

Noise from construction, pile-driving, G&G survey activities, O&M, and trenching/cable burial could
contribute to impacts on benthic resources in inshore waters as well as offshore waters. The most
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impactful noise is expected to result from pile-driving. Noise from pile-driving would occur during
installation of foundations for offshore structures. This noise would be produced intermittently during
installation of each foundation. One or more projects may install more than one foundation per day,
either sequentially or simultaneously. Noise transmitted through water and through the seabed could
cause short-term stress and behavioral changes to individuals in proximity to the pile-driving activity.
The extent of impacts depends on pile size, hammer energy, and local acoustic conditions, such as the
sound velocity profile, salinity, temperature, and sediment composition where the pile will be installed.
As detailed in Appendix J, sound levels produced during impact pile-driving have been reported as
having a source level, expressed as root-mean-square sound pressure level (SPL), of 204 dB re 1 pPam
(Dominion Energy 2020) and source levels expressed as peak-to-peak sound pressure levels (Lpk) from
233 and 245 dB re 1 uPa m (Amaral et al. 2018b). As noted in Appendix J, most fish and invertebrate
species use particle motion to detect underwater noise rather than sound pressure, so this component
is important for understanding the risk of effect on these species. Particle acceleration levels measured
approximately 1,640 to 2,887 feet (500 to 880 meters) from impact pile-driving of WTG foundations
ranged from 30 to 116 dB re 1 um/s? for smaller jacket piles (i.e., 4.3-foot (1.3-meter) diameter piles)
and 6-megawatt WTGs monopiles with noise mitigation systems in place (Amaral et al. 2018; Sigray et
al. 2022). The highest particle acceleration levels were observed closer to the seabed and in the 100-200
hertz frequency range with decreasing acceleration levels above and below these frequencies (Amaral et
al. 2018; Sigray et al. 2022). Sigray et al. (2022) also estimated the Lpk sound pressure levels
corresponding with these particle acceleration levels to be 170 to 175 dB re 1 pPa for unmitigated pile
driving (Sigray et al. 2022). Based on these data, because benthic invertebrate species predominantly
detect noise using particle motion, the affected areas would only cover a relatively small area around
each pile, and increased particle acceleration levels would only be present during active pile driving.
Therefore, these areas would likely be recolonized in the short-term after cessation of pile driving. A
recent study of giant scallop (Placopecten magellanicus) exposed to impact and vibratory pile driving of
0.9-foot (0.3-meter) steel piles installed off of a dock at Woods Hole Oceanographic Institute showed a
significant increase in valve closures and a reduction in coughing behavior when exposed to peak
substrate vibration levels of 109.9 dB re 1 um/s? within 26 feet (8 meters) of the activity (Jézéquel et al.
2022). Additionally, results of this study showed that responses to pile driving were similar across
exposure events in a given day, indicating no short-term acclimatization for this species, and juveniles
studied were more sensitive to exposure that the adults and subadults studied (Jézéquel et al. 2022).

Noise from G&G surveys of cable routes and other site characterization surveys for offshore wind
facilities could also disturb benthic resources in the immediate vicinity of the investigation and cause
temporary behavioral changes. Equipment employed during G&G surveys for site characterization
(shallow and medium-penetration sub-bottom profilers, side-scan sonar, multibeam echosounder, and
magnetometer) generate sound waves that are similar to common deep-water echosounders. Impacts
from vessel and equipment noise, including geotechnical sampling (e.g., coring), are expected to be
unmeasurable. G&G surveys of cable routes would be performed intermittently through all phases of an
offshore wind project, but mostly during construction. G&G noise resulting from offshore wind site
characterization surveys is less intense than that from seismic surveys used in oil and gas exploration;
while seismic surveys create high-intensity, impulsive noise to penetrate deep into the seabed, offshore
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wind site characterization surveys typically use sub-bottom profiler technologies that generate
less-intense sound waves for shallow penetration of the seabed.

Noise from trenching/cable burial, 0&M, and construction activities other than pile-driving and G&G
surveys is expected to occur associated with ongoing and planned offshore wind projects but these
activities would have little impact on benthic resources. Other anthropogenic underwater sounds in the
geographic analysis area come from many different sources including vessel traffic, seismic surveys,
active sonar used for navigation of large vessels, and chart plotting. These low- and mid-frequency
noises in oceanic waters (Henderson et al. 2008) dominate the ambient sound levels in frequencies
below 200 hertz (Arveson and Vendittis 2000; Veirs et al. 2016). A recent study by Hudson et al. (2022)
showed that recorded vessel sounds in shallow waters can induce stress signals for blue crabs, which
may in turn affect their ability to compete with the European green crab, an invasive species. In
addition, global shipping traffic in the NY Bight area is expected to grow, which may require port
modifications, with associated noises. The extent of the impact from noise depends on the level of
exposure, equipment used to produce the sound, and ambient noise levels.

Port utilization: Marine transportation in the region is diverse and sourced from many ports and
harbors. Commercial vessel traffic in the region includes research, tug/barge, tankers (such as those
used for liquid petroleum), cargo, cruise ships, smaller passenger vessels, and commercial fishing
vessels. Recreational vessel traffic includes private motorboats and sailboats. Research vessels also
frequent these waters. The ports of New York and New Jersey support large volumes of shipping traffic
for the Northeast Atlantic, with major shipping traffic lanes. In response to future offshore wind projects
in the NY Bight area, multiple additional fairways and a new anchorage may be established to route
existing vessel traffic around wind energy projects (NROC 2022). Also, a new barge service is proposed
to run twice each week in state waters between Newark, New Jersey, and Brooklyn, New York. The
Raritan Bay area of New Jersey (including Sandy Hook, New Jersey) is home to several ports that would
support offshore wind activities. These planned and ongoing dredge projects and port expansion
projects may impact benthic communities by increasing noise as construction takes place, as well as
producing dredge effects. Port expansion could include dredging, deepening, and new berths. Dredging
for port expansion or modifications or of navigable waterways can cause localized short-term impacts
(habitat alteration, injury, and mortality) on benthic resources, alter the seabed profile, and increase
sediment deposition. Sediment deposition could have adverse impacts on some benthic resources,
especially eggs and larvae, including smothering and loss of fitness. Impacts may vary based on the
season. Dredging typically occurs in sandy or silty habitats that are relatively quick to recover from
disturbance (Wilber and Clarke 2007); however, full recovery of the benthic faunal assemblage may
require several years (Boyd et al. 2005). If maintenance dredging occurs frequently, the benthic
community may not be able to recover in the same location as the impact. Although local impacts would
likely be fatal for the organisms directly impacted by construction or dredging activities, overall,

a limited spatial and temporal impact on benthic resources in the geographic analysis area is expected,
and impacts would be negligible. Specific ports and expansions will be further discussed in
project-specific COPs and COP NEPA documents.
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Survey gear utilization: Survey gear utilization refers to fisheries monitoring survey gear, site
characterization equipment, and commercial fishing gear. Post-ROD preconstruction, construction, and
post-construction fisheries monitoring surveys for other offshore wind projects would continue to
harvest finfish and macroinvertebrates. These surveys could include trawl surveys (impacting finfish and
squid) and clam dredge surveys (ocean quahog and surfclam).

HRG equipment that would be used for nearby offshore wind projects would, at a minimum, use
side-scan sonar, sub-bottom profiler, magnetometer, and multibeam echosounder. Following the HRG
surveys, geotechnical surveys using vibracores, sediment grabs, and cone penetration tests would likely
occur as well. Some of this gear would come in contact with benthic resources, which can disrupt the
habitat and cause mortality by crushing if under the gear. Other gear would add short-term sound
inputs, which may temporarily disturb finfish and invertebrates as well as impact EFH. Impacts from
these surveys are expected to be negligible due to the short duration and scale of spatial impact.

Multiple fishing grounds are located within the NY Bight area, including Cholera Bank, Middle Ground
Bank, and Angler Bank, and a variety of regulated gear types and fishing techniques are currently used in
the lease areas (NYSERDA 2017b). Menhaden (Brevoortia tyrannus), mackerel (Scomber scombrus),
butterfish (Peprilus triacanthus), and summer flounder (Paralichthys dentatus) all provide high
commercial fishing revenue in New York, New Jersey, and Rhode Island (BOEM 2021). See Section 3.6.1
for more information. Several managed invertebrate species occur in the NY Bight area, many of which
utilize the benthic environment, including longfin inshore squid, Atlantic sea scallops, Atlantic surfclams,
ocean quahogs, horseshoe crabs (Limulus polyphemus), blue crabs (Callinectes sapidus), and American
lobsters (BOEM 2021). Anthropogenic structures are known to attract certain fish species, which rely on
them for shelter, camouflage to avoid predators, and to find prey. Some of these structure-oriented
species are commercially viable such as black sea bass, striped bass, lobster, and Atlantic cod (Claisse et
al. 2014; Smith et al. 2016). Structures locally increase, attract, or concentrate fish species, thereby
affecting the accuracy of stock assessment (Gill et al. 2020). Furthermore, the survey design and
sampling methods may need to be altered to maintain safe operations within wind farms (Gill et al.
2020). The gear used would affect benthic invertebrate communities, especially those that disturb the
seafloor (trawls, dredges). Scallop and clam dredgers as well as bottom trawlers are ranked second and
third for the highest landings within the NY Bight lease areas. See Section 3.6.1 for more details.
Dredging and trawling are methods used to land clams, scallops, and other benthic species. Disturbance
of benthic invertebrate communities by commercial fishing activities can adversely affect community
structure and diversity and limit recovery from offshore wind farms (Avanti Corporation and Industrial
Economics 2019), although this impact is less notable in sandy areas that are strongly influenced by tidal
currents and waves (Nilsson and Rosenberg 2003; Sciberras et al. 2016). This repetitive impact of
regulated bottom-tending fish gear would be moderate.

Presence of structures: The presence of structures from ongoing and planned activities, including
offshore wind, can lead to impacts on benthic resources through entanglement and gear loss/damage,
hydrodynamic disturbance, fish aggregation resulting in increased predation on benthic resources, and
habitat conversion. These impacts may arise from foundations, scour/cable protection, buoys, and met
towers. Anthropogenic structures, especially in the form of tall vertical objects such as turbines, alter
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local water flow (hydrodynamics) at a fine scale and increase seabed scour, which may alter sediment
grain sizes and benthic community structure (Lefaible et al. 2019). The consequences for benthic
resources of such hydrodynamic disturbances are anticipated to be localized; refer to the presence of
structures IPF under Alternative B for additional discussion regarding hydrodynamic impacts. These
marine structures (e.g., towers, turbines, foundations, scour protection, cable protection) create
uncommon vertical relief in a predominantly softbottom seascape. The structures also generate
turbulence that transports nutrients upward toward the surface, increasing primary productivity at
localized scales (Danheim et al. 2020). These changes have been reported to increase food availability
for filter-feeders on and near the structures, creating a beneficial impact (Degrear et al. 2020). The
consequences for benthic resources from such hydrodynamic disturbances are anticipated to be
localized, vary seasonally, and have minor impacts.

Structure-oriented fishes would be attracted to these locations as they create reef-like habitats
(Mavraki et al. 2021). With an increase in structure-oriented species, predation in the vicinity of these
structures also has the potential to increase, negatively affecting these benthic habitats (Raoux et al.
2017). These impacts are expected to be localized but long term, continuing for as long as the structures
remain in place, and would result in a minor impact.

Indirect impacts of structures influencing primary productivity and higher trophic levels are possible but
not well understood. New cables, towers, turbines, buoys, or piers would create relief. Benthic species
dependent on hardbottom habitat could benefit from an increase in hard surfaces and increase benthic
diversity. However, such high initial diversity levels may decline over time as early colonizers are
replaced by successional communities (Degraer et al. 2018), or predators are attracted to the area. This
novel habitat could also be colonized by invasive species (e.g., certain tunicate species).

Installation of offshore structures and associated scour protection would convert softbottom to
hardbottom, resulting in the displacement of softbottom species. Softbottom is the dominant habitat
type in the region. Species that rely on this habitat would be adversely affected and may be
outcompeted as a result of habitat conversion, but they are not likely to experience population-level
impacts (Guida et al. 2017; Greene et al. 2010). Softbottom species would also not likely experience the
beneficial impacts from the added hard surfaces as would be experienced by benthic species dependent
on hardbottom habitat. Presence of structures would result in moderate impacts for softbottom species.

The impacts on benthic resources resulting from the presence of structures would persist as long as the
structures remain. Though species impacts are unavoidable, they would not result in population-level
effects. BOEM anticipates that impacts from the presence of structures would be moderate as well as
minor beneficial.

3.5.2.3.3 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, benthic resources would
continue to be affected by existing environmental trends and ongoing activities. BOEM expects ongoing
activities to have continuing short-term, long-term, and permanent impacts (disturbance, displacement,
injury, mortality, and habitat conversion) primarily through dredging and fishing using bottom-tending
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gear, the presence of structures, new cable emplacement, construction noise, anchoring, and climate
change. Short-term, long-term, and permanent impacts are expected from repetitive channel
deepening, dredging, trawling for commercial fisheries (Pitcher et al. 2022; Thrush and Dayton 2002;
Hinez et al. 2009; Kaiser et al. 2002), and the ongoing installation of export cables and presence of
offshore wind structures. Impacts on species are unavoidable but are not expected to result in
population-level effects, especially if sensitive habitats are avoided and disturbances are temporally and
spatially distributed. The No Action Alternative would likely result in negligible to minor impacts on
benthic resources.

Cumulative Impacts of the No Action Alternative. Under the No Action Alternative, existing
environmental trends and ongoing activities would continue, and benthic resources would be affected
by natural and anthropogenic IPFs. In addition to ongoing activities, planned activities may also
contribute to impacts on benthic resources. Short-term disturbance and permanent loss of habitat
within the benthic community would occur as a result of planned offshore wind development. Minimal
softbottom habitat would be converted into hardbottom that would provide novel habitat for
hardbottom species, as well as creating a “reef effect” around the structures, foundations, cable, and
scour protection features. Any impacts resulting from habitat disturbance or conversion would not be
expected to result in population-level effects within the geographic analysis area. When combined with
all other planned activities within the geographic analysis area, the No Action Alternative would likely
result in negligible to moderate impacts and minor beneficial impacts on benthic resources.

3.5.2.4 Impacts of Alternative B — No Identification of AMMM Measures at the Programmatic
Stage — Benthic Resources

3.5.24.1 Impacts of One Project

Alternative B considers the potential impacts of future offshore wind development for the NY Bight area
without the AMMM measures identified in Appendix G, Mitigation and Monitoring, that could avoid,
minimize, mitigate, and monitor those impacts.

Accidental releases: The risk of accidental releases associated with a single NY Bight project is expected
to increase due to more vessel traffic and this could result in short-term and highly localized impacts. As
stated in Section 3.4.2, Water Quality, the risk of a spill from an offshore structure would be low, and
collisions and allisions are anticipated to be unlikely based on the following factors that would be
considered for a single NY Bight project and applied at the project-specific NEPA stage: USCG
requirement for lighting on vessels, established NOAA vessel speed restrictions, the lighting and marking
plan that would be implemented, and the inclusion of a single NY Bight project’s components on
navigation charts. In the unlikely event an allision or collision involving vessels or components associated
with one single NY Bight project resulted in a large spill, these impacts would be short- to long-term
depending on the type and volume of material released and the specific conditions (e.g., depth,
currents, weather conditions) at the location of the spill. Overall, the probability of an oil or chemical
spill occurring that is large enough to affect benthic resources is low and the degree of impact would
depend on the spill volume.
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From 2000 to 2009, the average spill size for vessels other than tank ships and tank barges was 88
gallons (333 liters) (USCG 2011); BOEM anticipates that the volume would be similar should a spill occur.
The most likely release, diesel fuel, is lighter than water; therefore, it would float on the surface (Tarr et
al. 2016) where it would potentially be dispersed into the water column by surface waves, before
dissipating very rapidly, evaporating, and biodegrading within a few days (MMS 2007a). The potential
for spilled oil from the offshore project area to reach the benthic resources is very low due to the
biodegradation from weathering (Tarr et al. 2016). NOAA’s Automated Data Inquiry for Qil Spills (ADIOS;
an oil weathering model) was used to predict the dissipation of a maximum spill of 2,500 barrels, a spill
far larger than what is assumed as a non-routine event during a single NY Bight project. Results of the
modeling analysis showed that the dissipation of spilled diesel fuel is rapid, not allowing the fuel to sink
to the bottom and result in impacts on benthic habitats or species. The amount of time it took to reach
diesel fuel concentrations of less than 0.05 percent varied between 0.5 and 2.5 days, depending on the
ambient wind (Tetra Tech Inc. 2015), suggesting that 88 gallons (333 liters) would reach similar
concentrations much faster and limit the environmental impact of such a spill.

Accidental releases of trash and debris may occur from vessels during any phase of a single NY Bight
project. Vessel operators, employees, and contractors would be briefed on marine trash and debris
awareness elimination as described in BSEE NTL No. 2015-G03 (“Marine Trash and Debris Awareness
and Elimination”), per BOEM guidelines for marine trash and debris prevention. BOEM assumes all
vessels and personnel would comply with these preventative guidelines. Marine debris also includes lost
survey equipment. Although unlikely, equipment may break loose or be carried away by currents. BOEM
will work with the lessee/operator to develop a recovery plan to address these potential losses. In the
event of a release, it would be an accidental, localized event in the vicinity of projects; therefore,
project-related marine debris would only have an indirect, short-term effect on benthic resources.

Invasive species can be released accidentally, especially during ballast water and bilge water discharges
from marine vessels. This includes invasive species that could compete with, prey on, or introduce
pathogens that negatively affect benthic species. Although the likelihood of invasive species becoming
established as a result of offshore wind activities is very low, their impacts on benthic resources could be
strongly adverse, widespread, and permanent if the species were to become established and out-
compete native fauna; however, such an outcome is considered highly unlikely. The increase in this risk
related to a single NY Bight project would be small in comparison to the risk from ongoing activities (e.g.,
trans-oceanic shipping).

Additionally, construction vessels would comply with USCG regulations, and interim requirements of the
Vessel Incidental Discharge Act (85 Federal Register 67818). The low likelihood and small size of the
potential releases suggest impacts from accidental releases for one NY Bight project would be difficult to
measure. BOEM anticipates the impacts on benthic resources from accidental releases would be short
term and negligible.

Anchoring: Vessel anchoring would increase as a result of one NY Bight project. Vessel stabilization
through dynamic positioning (DP) would avoid contact with the seafloor, while spud barges or jack-up
vessels would directly affect the benthos. Impacts on the benthos would generally be limited to the
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diameter of the spud cans (through deck pilings) or jack-up legs if spud barges or jack-up vessels are
used. Total mortality would likely occur for benthic organisms within direct contact (via crushing and
burial). Anchor drag would increase impacts, potentially resulting in scarring or additional damage to
benthic habitats. Contact with the sediment will also increase short-term turbidity. Impacts from
anchoring would be localized, and, although some organisms would be killed, the benthic community is
likely to recover relatively quickly (Dernie et. al. 2003). Anchoring on hardbottom or sensitive substrates
(gravelly, SAV, mollusk reefs) may impart somewhat longer-term impacts. Impacts from anchoring
relative to a single NY Bight project occur during all phases but would be limited. Overall, a relatively
small portion of the seafloor would be affected by anchoring and short-term turbidity. When also
accounting for a relatively quick recovery period, impacts from anchoring for one NY Bight project would
be short term and minor.

Cable emplacement and maintenance: New cables would be required as a result of a single NY Bight
project. Prior to cable installation, survey campaigns would be completed, including boulder and sand
wave clearance, UXO clearance, and pre-lay grapnel runs. A pre-lay grapnel run may be completed to
remove seabed debris, such as abandoned fishing gear and wires, from the path of construction.
Additionally, pre-sweeping may be required in areas of the submarine export cable and interarray cable
corridors with megaripples and sand waves. Pre-sweeping, i.e., sand wave leveling, involves smoothing
the seafloor by removing ridges and edges using a suction hopper dredge vessel (see Discharges/intakes
for discussion on entrainment) or a mass-flow excavator from a construction vessel to remove the
excess sediment. Dredged material generated from pre-sweeping activities may either be sidecast near
the installation site or removed for reuse or proper disposal. This activity disturbs the benthic
community within the path of construction and increases turbidity temporarily. This type of activity may
fall under the purview of the MPRSA; if the material is dredged or excavated from sand waves in the
navigable waters of the United States, lessees would coordinate with USACE and/or EPA as needed.

HDD methods would likely be used to install offshore export cables and avoid affected sensitive
nearshore and intertidal habitat or seagrass beds. Trenchless installation would likely occur from an
offshore punch-out location from the cable landing. The offshore export cables would be brought to
shore through a series of conduits at the cable landing location. These conduits would be established
under the shoreline at depths typically ranging from 10 to 125 feet (3 to 38 meters) below grade.
Temporary disturbance to the inshore sediment would occur during installation of the offshore export
cables. Most impacts on benthic species are expected to be avoided; if impacts occur, they may result in
the loss of a few individuals relative to the population of the species. The offshore export cables would
likely be sited to avoid sensitive or rare habitats, such as artificial reefs, clam beds, SAV beds, and
hardbottom habitats, but if avoidance is not possible, longer-term impacts on these features could
result. Once the lessees have proposed cable routes that traverse state waters, that state will have an
opportunity for review to ensure that the proposed route minimizes impacts to the greatest extent
possible.

Up to 550 miles (885 kilometers) of interarray cables would be used to connect WTGs to OSSs. The
diameter of the cable would be 5 to 12 inches (12.7 to 30 centimeters). The interarray cables would
have a minimum target burial depth of 3 to 9.8 feet (0.9 to 3 meters). Several cable installation methods
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are considered under the RPDE for the interarray cables, with mechanical and jet-plowing as the most
common installation techniques. Mechanical cutter, jet trencher, control flow excavator, jet plowing,
vertical injection, suction hopper dredging, precision installation (with ROVs or divers), HDD, direct
piping, open-cut trenching, and jack-and-bore are also considered as additional options. A new emerging
technology is the installation of unarmored interarray cables in protective high density polyethylene
pipelines. Direct and indirect benthic impacts from the cable installation could vary based on the
machinery and techniques used and could require further analysis based on project-specific methods
(e.g., impact determinations could increase or decrease based on installation methods and the
sensitivity of the benthic habitat present).

According to the RPDE parameters for one representative NY Bight project, up to nine export cables
could be installed to deliver electricity from the OSSs to the landfall sites. Export cable corridor widths
would range from 66 to 131 feet (20 to 40 meters) per cable, including the cable protection footprint,
and would traverse 30 to 929 miles (48 — 1,495 kilometers) to reach the landfall locations. Both HVAC
and HVDC voltage cables could be used for a single NY Bight project. HVAC cables would carry 220 to
420 kilovolts and would range from 6.1 to 13.8 inches (15.5 to 35.1 centimeters) in diameter. HVDC
cables would carry 320 to 525 kilovolts and would range from 6.3 to 16 inches (16 to 40.6 centimeters)
in diameter. The target burial depth of export cables would range from 3 to 19.6 feet (0.9 to 6 meters).
A burial depth of 15 feet (4.6 meters) within federal navigation channels is required; therefore,

a minimum of 3 feet (0.9 meter) would only occur where it is not practical to bury the cable deeper. The
cable installation methods under consideration under the RPDE for the export cables are the same as
those described for interarray cables. As with interarray cables, the direct and indirect impacts would
vary based on chosen installation and would require further investigation. Multiple installation methods
can be used to make the sea-to-shore transition, including open cut (i.e., trenching) or trenchless
methods such as bore or HDD. Although active construction would temporarily disturb benthic habitat,
the habitat would rapidly return to preconstruction conditions in non-complex habitats after burial is
complete (Boyd et al. 2005). A sediment transport model for the adjacent Empire Wind project Lease
Area OCS-A 0512 (Empire 2022) indicated that the displacement of sediments would be low. Sediment
particles would typically remain suspended for 4 hours, before returning to background levels.

The sediment texture is strongly linked with the composition of the benthic invertebrate community
(Rutecki et al. 2014). The medium-grained sand that makes up the majority of the NY Bight area
provides softbottom (non-complex) habitat for benthic infaunal organisms typical of this region.
Disturbance of sand waves and ridges would be short term, given that sand waves and ridges are
changing, mobile features and would naturally reform within days to weeks under the influence of the
same tidal and wind-forced bottom currents that initially formed them (Kraus and Carter 2018). These
sand-dominated substrates are resilient by nature and are capable of tolerating disturbances because
the sediment is regularly disturbed by wave action, and tropical and extratropical cyclones (Rutecki et al.
2014). Recovery rates following sand mining operations showed that the time scales for recolonization
also vary by taxonomic group, with polychaetes and crustaceans recovering in the first several months
and deep burrowing mollusks recovering within several years (Brooks et al. 2006). Polychaetes were
dominant in benthic grab samples from both the New York and New Jersey WEAs (Guida et al. 2017).
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Where cable crossings occur, or seabed conditions do not allow for cable burial to the desired depth,
concrete mattresses, frond mattresses, rock bags, and seabed spacers would offer cable protection.
Recovery rates of these disturbed surfaces would depend on the species present and their recovery
capabilities, the extent of disturbance, and the nature of the protection material. This newly
incorporated hardbottom also provides new habitat for encrusting organisms.

Cable laying operations would be occurring in areas with primarily sand substrate, where possible.
Impacts from new cable emplacement are expected to be mostly short term, though cable protection
impacts would be long term. A fraction of benthic species would experience unavoidable fatal injuries or
mortality; however, population-level effects are not likely. BOEM anticipates the impacts on benthic
resources from cable emplacement would be short term and minor.

Discharges/intakes: Construction of a single NY Bight project would include up to approximately

51 vessels operating in a lease area or over the offshore export cable route at any given time (Section
3.6.6, Navigation and Vessel Traffic). Various vessel types (installation, cable-laying, support,
transport/feeder, and crew vessels) would be deployed throughout the NY Bight project area during the
construction and installation phase. Discharge and intake would increase due to increased vessel traffic.
Routine discharges include bilge water, ballast, grey water, and treated liquid wastes. Impacts from
discharges from vessel traffic associated with one NY Bight project would be similar to those described
under the No Action Alternative. All vessels would comply with USCG ballast water discharge and other
regulatory requirements, which would minimize impacts on the marine environment. BOEM anticipates
the impacts on benthic resources from discharges would be short term and negligible.

Water intake can cause entrainment and impingement of larvae and juvenile benthic invertebrates and
fish. If the NY Bight lessees use HVDC converter OSSs with open loop cooling systems, the intake of
seawater for cooling water will entrain plankton. Impacts would depend in part on the design and
technology used in an HVDC converter 0SS, as intake velocity and seawater filter used on the intake can
help minimize or even eliminate the impacts on juvenile and adult fish (Sunrise Wind, LLC. 2022). These
HVDC systems intake cool sea water and discharge warmer water back into the ocean (Middleton and
Barnhart 2022). The warm water discharged is generally considered to have a minimal effect as it will be
mixed with the surrounding water and returned to ambient temperatures (Sunrise Wind, LLC. 2022;
Woods Hole Group 2021). For the South Coast Wind Project (Lease Area OCS-A 0521), the maximum
temperature of discharge water from an HVDC converter OSS would be 90°F (32°C), which was modeled
to result in a 1.4°F (1°C) water temperature increase up to 155 feet (47 meters) from the discharge point
(TetraTech and Normandeau Associates, Inc. 2023). Given the small temperature increase and small
area of effect, impacts on benthic organisms as a result of the thermal plume are anticipated to be
negligible. If the intake velocity is low, most strong-swimming juvenile fishes and smaller adults would
be able to escape entrainment or impingement. However, drifting plankton would not be able to escape
entrainment except for a few fast-swimming larvae. Those organisms entrained may be stressed or
killed, primarily through changes in water temperature during the route from cooling intake structure to
discharge structure and mechanical damage (turbulence in pumps and condensers). Placement of the
intake pipe opening and velocity of the pump system can mitigate effects on invertebrate and benthic
species (Middleton and Barnhart 2022).
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A study of the effects of a Queens power plant on fish stocks in the New York-New Jersey Harbor Estuary
and Long Island Sound found that the conditional mortality rates for entrainment of eggs, larvae, and
young-of-the-year were very low and ranged by species (Heimbuch et al. 2007). Estimated entrainment
rates for tautog and Atlantic menhaden were 0.02 percent and 0.11 percent, respectively, with
estimated conditional mortality rates of 0.00 percent for tautog and winter flounder. Overall, Heimbuch
et al. (2007) determined that the effects from entrainment were extremely small relative to the effects
from fishing mortality. Impacts would be staggered over time and localized. There is no evidence that
the volumes and extent of anticipated discharges or entrainment activities would have an impact on
benthic resources. Due to the limited area scope and intake volumes, impacts from entrainment and
impingement associated with converter OSS structures would be mostly confined to the immediate area
of the OSS intake and would be localized, and negligible, although long-term.

Electric and magnetic fields and cable heat: Cables connecting WTGs, OSSs, and onshore substations for
a single NY Bight project would result in additional EMF and cable heat. Past studies have demonstrated
that EMF strength diminishes rapidly with distance. Copping et al. (2016) reported that although
burrowing infauna may be exposed to stronger EMFs from offshore wind activities, there was no
evidence that the EMFs anticipated to be emitted from those devices would affect any species.
Biologically notable impacts on invertebrates and finfish have not been documented from AC cables
(Thomsen et al. 2016; CSA Ocean Sciences Inc. and Exponent 2019), but alterations of behavior have
been documented for benthic species (skates and lobster) near operating DC cables, emitting up to 653
milligauss (65.3 microtesla) in a lab setting (Hutchison et al. 2018). The impacts from EMF were localized
and affected the animals only while they were relatively close to the EMF source and did not present a
barrier to movement (Hutchinson et al. 2018). No differences in benthic community structures have
been observed in invertebrate communities exposed to unburied cables, and no differences have been
observed between benthic communities in energized cables compared to controls (cables out of service)
(Love et al. 2016; Gill and Desender 2020).

Additional interarray and export subsea cables for a single NY Bight project have the potential to
increase the temperature of the surrounding environment from the thermal radiation emitted from the
cables (Boehlert and Gill 2010; Hogan et al. 2023). Cable heat could theoretically affect benthic
community structure, displacing species laterally or vertically due to their avoidance of changing
sediment temperatures. These changes could affect the composition and availability of invertebrate
prey resources for benthic feeding species, although the physical extent of these effects would be
limited relative to the amount of unaffected foraging habitat available. Heat emission is higher in AC
than in DC cables at equal transmission rates. A study measuring sediment heat from two AC cables (33
kV and 132 kV) at the Nysted wind farm found that the greatest temperature difference to a control site
was 2.5°C (a change of 4.5°F) (Taormina et al. 2018). Buried submarine cables can warm the surrounding
sediment in contact with the cables up to tens of centimeters, but impacts on bottom-dwelling
organisms are expected to be insignificant and would be limited to a small area around the cable. The
predicted thermal effect is a small rise in temperature within a few centimeters of the cable (Boehlert
and Gill 2010). Whether this small temperature change will represent a stressor to benthic communities
is not yet fully understood. No acceptable or unacceptable threshold levels of EMF emissions are
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currently identified for the marine environment (Hogan et al. 2023). EMFs would be minimized by
shielding and by burying cables to the target depth or employing cable protection. Impacts on the
benthic community from EMF and cable heat are not anticipated or would be very low, and therefore,
extremely difficult to measure. BOEM anticipates the impacts would be negligible.

Noise: Additional sounds would be added to the marine environment as a result of one NY Bight project.
These additional sounds would occur from construction, pile-driving, G&G survey activities, O&M, and
trenching/cable burial and could contribute to impacts on benthic resources. Additional noise from the
installation of up to 285 offshore structures using monopile or jacket foundations would be unavoidable.
Suction bucket or gravity-based foundations would emit the least amount of noise, as most other
foundation types (including monopile and jacket) would require pile-driving and would produce the
most substantial noise within the project area (ICF 2021). Although concrete foundations would produce
the lowest sound levels during turbine operations (compared to steel monopile and jacket foundations),
these foundations are often used in very shallow waters and may not be applicable for the proposed NY
Bight projects (Tougaard et al. 2020). Therefore, steel foundations, like those proposed for other
approved offshore wind projects in this region, would be assumed for use.? Inshore, pile-driving may be
used during installation of cofferdams in shallow offshore waters at the associated offshore trenchless
(HDD) installation punch-out locations, if used. Noise from impact pile-driving is transmitted through the
water column to the seabed. These activities, if used, would add noise to the nearshore and shallow
offshore environments.

There remains a knowledge gap in the understanding of sound thresholds and recovery from impact in
almost all invertebrates (Carroll et al. 2017), which complicates the ability to assess potential impacts on
benthic species from exposure to noise. English (2017) reported marine invertebrates to be considered
less susceptible than finfish to loud noise and vibration as their bodies do not generally possess air-filled
spaces, but also reported that noise at high levels can cause short-term behavioral responses in marine
invertebrates. The responses to noise originate from the particle motion created from the noise source.
The effects of the detectable particle motion on invertebrates are typically limited to within a few
meters of the source or less (Edmonds et al. 2016; Popper and Hawkins 2018; Payne et al. 2007).
However, recent lab research (Jones et al. 2020, 2021) indicates that longfin squid can sense and
respond to vibrations from impact pile-driving noise at a greater distance based on recorded sound
exposure experiments. This suggests that other infaunal species may exhibit a behavioral response to
vibration effects at greater distances. This noise would be produced intermittently during installation of
each foundation. Noise transmitted through water and through the seabed can cause injury to or
mortality of benthic resources in a limited area around each pile and can cause short-term stress
behavioral changes to individuals over a greater area. The extent depends on pile size, hammer energy,
and local acoustic conditions. The affected areas would likely be recolonized in the short term.

Glauconite sands may be present in the NY Bight lease areas. Depending on the classification of the
glauconite sands present, there can be challenges associated with potential offshore wind development

3 However, during the project-specific COP NEPA analysis, each developer will identify the specifics of their
proposed foundations and re-assess potential impacts if a different material is proposed.
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in these areas. Specifically, some glauconite sands are difficult, or even impossible, to drill through and
cause high friction and increased noise during pile-driving. If developers discover glauconite sands
during construction and installation, noise levels will likely increase as they determine if the glauconite is
passable. This temporary increase in noise could have potential impacts on benthic organisms.

Noise from G&G surveys during inspection, monitoring, or both, of offshore export cables may occur
during construction and operations. G&G noise resulting from cable route surveys can disturb inshore
fauna, and those in shallow offshore waters in the immediate vicinity of the investigation. HRG surveys
include high frequency sound sources from medium-penetration sub-bottom profilers (e.g., sparkers,
boomers) and shallow-penetration, non-parametric sub-bottom profilers (e.g., Compressed High-
Intensity Radiated Pulses) that generate less-intense sound waves than the seismic surveys used for oil
and gas exploration that create high-intensity impulsive sound that penetrates deep into the seabed
(Erbe and McPherson 2017). Impacts from vessel and equipment noise from these geophysical surveys
of cable routes could disturb benthic resources in the immediate vicinity of the investigation and cause
temporary behavioral changes. Although there is limited data regarding the effects of sound on benthic
invertebrates, a review of available studies indicated that such sound pulses have minimal effects
(Carroll et al. 2017). The intensity and extent of the resulting noise impacts from G&G surveys are
difficult to generalize but would likely be short term and localized; therefore, the impacts of G&G survey
noise on benthic resources would likely be negligible, as most impacts on species are expected to be
avoided. Construction sounds in inshore and shallow offshore waters may also increase, which could
also disturb benthic resources in the immediate vicinity of the investigation and cause temporary
behavioral changes.

Recent modeling of underwater turbine noise from wind farms found that operational noise from

a turbine was at least 10 to 20 decibels less than the levels measured from commercial ships at the same
distance (Tougaard et al. 2020) and were not able to be separated from areas with high ambient noise
levels (Holme et al. 2023) such as the NY Bight. The size of the turbine affects the noise produced by the
turbine, with larger turbines generating more noise (Tougaard et al. 2020). The noise is created in the
nacelle and transferred to the seafloor through the foundation (Tougaard et al. 2020); therefore,
foundation type also alters the volume of sound carried to the benthic community, and larger turbines
will require larger foundations, increasing the noise (Tougaard et al. 2020).

The duration of impact pile-driving would be relatively short term (around 4 hours per day/pile) and
spaced out over time. Due to the temporary, localized nature of noise produced during construction,
population-level effects are not likely. BOEM anticipates the impacts on benthic resources from noise
would be negligible.

Port utilization: Port utilization would increase as a result of a single NY Bight project due to an increase
in vessel traffic. If port expansions or modifications were necessary for one NY Bight project, they would
be completed in accordance with state and federal regulations and permits and would be completed in
collaboration with multiple entities (e.g., port owners, governmental agencies, states, other offshore
wind developers). Port expansion could include dredging, deepening, and new berths. Maintenance
dredging as well as port expansion activities would cause mortality of any organisms that come into
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direct contact with machinery, increase turbidity for a short duration, and increase deposition, which
may smother some benthic organisms at varying life stages. Increased vessel traffic would be split
between the ports used by the NY Bight project. Representative ports that may be used by the NY Bight
project in New York and New Jersey are: Port of Albany, Port of Coeymans, Brooklyn Navy Yard, South
Brooklyn Marine Terminal, Howland Hook/Port Ivory, Arthur Kill Terminal, Paulsboro Marine Terminal,
and New Jersey Wind Port. Impacts from port utilization on benthic communities would be localized and
short-term and would be hard to measure and vary seasonally. Impacts on benthic resources are
expected to be negligible.

Presence of structures: A single NY Bight project would result in the installation of up to 285 structures.
WTGs and 0SSs would be arranged in a 0.6 nautical mile by 0.6 nautical mile (1.1 kilometer by

1.1 kilometer) grid layout. WTGs and OSSs would be mounted on one or a combination of the following
foundation types: monopile, piled jacket, suction mono-bucket, suction bucket jacket, tri-suction pile
caisson, or gravity-based foundations. Monopiles or piled jackets are the most likely foundation types,
per the RPDE. Maximum water depth and the geological conditions of the proposed WTG location will
help to inform the foundation type (ICF 2021). Installation of any of the foundations will disturb the
seafloor, benthic species, and communities; however, potential impacts are expected to vary based on
the foundation types selected. For example, relatively little suspended sediment is expected to occur
from the installation of suction bucket foundations compared to gravity-based foundations or
monopiles, which would require more extensive seabed preparation (ICF 2021). Foundation scour
protection could consist of rock placement, mattress protection, sandbags, stone bags, and nature-
inclusive materials. If required, the amount of scour protection would also vary based on the type of
foundation. The scour protection increases the footprint of benthic disturbance. Gravity-based or
suction bucket foundations would be expected to have large scour effects, compared to monopiles (ICF
2021).

Regardless of foundation type, the installation of structures would cause total mortality for all infauna
and sessile species within the construction footprint, and permanently displace softbottom benthic
species. Monopile and piled jacket are anticipated to be the most likely foundation types used. Each
WTG would require 0.24 acre (0.1 hectare) per monopile foundation or 2.88 acres (1.17 hectares) per
jacket foundation, most of which is related to the scour protection. Each OSS seabed footprint would
require 0.51 acre (0.21 hectare) per monopile or 8.05 acres (3.26 hectares) per jacket structure including
scour protection. If suction bucket or gravity-based foundations are used, the footprint of these
structures would likely be larger than monopile or piled jacket, resulting in greater benthic mortality.
Once in place, these offshore structures increase the risk for entanglement and gear loss or damage. The
lost gear, moved by currents, could catch on the cabling, foundation, turbine, and or substation
infrastructure, resulting in increased seafloor disturbance and injury or mortality to benthic species,
including scavengers. Entangled gear may attract predators who would therefore also be at greater risk
of entanglement. The impacts at any one location would likely be localized and short term as entangled
nets and gear could be removed during routine maintenance activities.

Tall vertical structures such as WTGs and OSSs extract kinetic energy from the atmosphere, which can
lead to changes in atmospheric patterns. Atmospheric wakes, characterized by reduced downstream
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mean wind speed and turbulence along with wind speed deficit, are documented in offshore wind
farms. Many of the past studies modeling atmospheric wakes incorporate data inputs from European
ecosystems to design WTG layouts and predict potential scour. At a regional scale, if turbine spacing is
close enough to create a cumulative effect, then wind wake effects can lead to reduced wind stress and
wave energy downwind with upwelling or downwelling dipoles at the edges of the wake (Van Berkel et
al. 2020; Floeter et al. 2022).

The presence of vertical structures in the water column could cause a variety of hydrodynamic effects,
including reducing the wind-driven mixing of surface water, increasing vertical mixing as the water flows
around the structure, introducing turbulence, and influencing local current speed and direction.
Christiansen et al. (2022) found that the sea level alterations in the North Sea wind farms did form
dipoles at a large scale that can trigger lateral and vertical changes in water temperature and salinity
distributions, but the magnitude of these changes is small and indistinguishable from the interannual
variability. European models found that the extraction of the atmospheric energy could decrease the
sea surface shear and vertical mixing (Christiansen et al. 2022; Floeter et al. 2022), which could
strengthen vertical stratification (Horwitz et al. 2023). However, recent modeling of taller WTGs in the
Mid-Atlantic Bight illustrated a cooling of the surface could occur, which would reduce the stratification
expected (Golbazi et al. 2022; Horwitz et al. 2023).

The presence of turbine foundations results in potential modification of benthic habitats through scour
and deposition (Dannheim et al. 2020) from the swift water. Turbulent wakes have been observed and
modeled at the scale of kilometers (Cazenave et al. 2016). These changes are expected to be on a fine
scale and minimal due to the use of scour protection for each foundation of the WTGs and OSSs.

Few studies have evaluated the secondary impacts of the atmospheric wakes, the interface with the sea
surface, and the regional changes of oceanographic patterns (i.e., Mid-Atlantic Bight Cold Pool) and
primary productivity. Modeling conducted for the Mid-Atlantic Bight Cold Pool found a notable overlap
between the cold pool and the proposed NY Bight WEAs (Horwitz et al. 2023). The overlap varied
substantially on a seasonal basis with greatest overlap in May and decreasing thereafter (Horwitz et al.
2023). A hydrodynamic model was run for four different WTG build-out scenarios of the offshore Rhode
Island and Massachusetts lease areas that confirmed offshore wind projects have the potential to alter
local and regional physical oceanic processes (e.g., currents, temperature stratification), via their
influence on currents from WTG foundations and by extracting energy from the wind (Johnson et al.
2021). The turbines reduce the current force, magnitude, and wave height, all while creating
downstream wake (Johnson et al. 2021). Van Berkel et al. (2020) conducted a synthesis of European
studies and the implications for fishes. They concluded that investigations of abundance and diversity
were challenging in terms of distinguishing the wake effects from the natural spatiotemporal variability
(Van Berkel et al. 2020). Notably, the wake effect would also vary based on the type of foundation used.
Jacket foundations would be expected to have a smaller wake effect compared to monopiles. The scour
effects would also be expected to vary, with monopiles creating the least scour and therefore the least
amount of scour protection needed (ICF 2021). On a local scale, changes in nutrient upwelling and
related primary productivity were observed in Van Berkel et al. (2020), along with chlorophyll profiles
and the demersal community structure near the turbines (<164 feet [<50 meters]). However, at a larger
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scale (>124 miles [>200 kilometers]), these patterns do not stand out from a background of natural
spatiotemporal variability (Van Berkel et al. 2020). The overall impact on stratification is directly related
to the scale of development (Carpenter et al. 2016; Van Berkel et al. 2020). The introduction of nutrients
from deep waters into the surface mixed layer can lead to a local increase in primary production (Floeter
et al. 2017). These changes in the primary productivity are especially important with added structures
that provide new habitat for filter feeders such as blue mussels (Slavik et al. 2019). A recent review by
the National Academies of Sciences, Engineering, and Medicine (2023) focused on the potential impacts
on plankton productivity and movement and concluded that the hydrodynamic impacts would be
difficult to distinguish from natural variability and other outside forces such as climate change.

European wind farms have served as the setting for many of the studies on ocean atmospheric
interactions to date. Many studies have included that caution should be taken in extrapolating expected
results outside of European waters. For example, the environmental conditions in Mid-Atlantic waters
greatly vary from those in European wind farms. European wind farm facilities differ as they are in
shallower waters with weak seasonal stratification, in sheltered areas along the coasts, and are arranged
with tight spacing of turbines (Lentz 2017; Hogan et al. 2023). Modeled European lease areas also use
shorter, smaller capacity turbines, which complicates the comparison for projects in the Mid-Atlantic
Bight (Methratta et al. 2020; Golbazi et al. 2022; Horwitz et al. 2023). Hydrographically, European
studies represent conditions in the Mid-Atlantic Bight during weakly stratified periods (unlike the
stratified conditions when the cold pool is present) (Miles et al. 2021; Horwitz et al. 2023). Nevertheless,
further investigations that incorporate the environment of the Mid-Atlantic OCS are necessary (Horwitz
et al. 2023).

The placement of each structure would attract structure-oriented species that would benefit from the
creation of hard substrate (Claisse et al. 2014; Smith et al. 2016). The increase in food availability for
filter-feeders on and near the structures leads to increased densities of mobile invertebrates (e.g., crabs,
lobsters), the attraction of pelagic and demersal fish, and foraging opportunities for marine mammals,
creating a reef effect (Coates et al. 2015; English et al. 2017; Danheim et al. 2020; Degrear et al. 2020;
Bennun et al. 2021). The reef effect can differ based on the type of foundation and scour used. For
example, jacket foundations could have a larger reef effect compared to monopiles due to the lattice
structure (ICF 2021). The addition of new hardbottom substrate in a predominantly softbottom
environment will enhance local biodiversity (Pohle and Thomas 2001; Fautin et al. 2010; Degraer et al.
2020). This indicates that marine structures would generate some beneficial impacts on local
ecosystems even though some impacts, such as the loss of softbottom habitat, may be adverse. Soft
bottom is the dominant habitat type in the region; the species that rely on this habitat are not likely to
experience population-level impacts (Greene et al. 2010; Guida et al. 2017). The diversity of these
structure-associated assemblages may decline over time as early colonizers are replaced by successional
communities (Degraer et al. 2018). A successional sequence of impacts on benthic resources by the
presence of artificial hard substrates cannot be foreseeably defined due to the current lack of
knowledge, particularly on long-term changes and large-scale effects (Dannheim et al. 2020).

These new hard surfaces also provide additional attachment points for invasive species that may be
brought through new shipping activities and enable range expansion. Gravity-based foundations would
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have a slightly higher risk of spreading invasives, compared to other fixed foundation types, since they
are typically towed from the port (ICF 2021). Due to the pre-existing network of artificial reefs in the NY
Bight area, it is unlikely that additional structures from one NY Bight project would measurably increase
the potential for the steppingstone effect of invasives.

Softbottom (sand) is the dominant habitat type in the region, and species that rely on this habitat
would not likely experience population-level impacts (Guida et al. 2017; Greene et al. 2010). The
potential effects of wind farms on offshore ecosystem functioning have been studied using simulations
calibrated with field observations (Raoux et al. 2017; Pezy et al. 2018). These studies found increased
biomass for benthic fish and invertebrates. However, some impacts, such as the loss of softbottom
habitat and increased predation pressure on forage species near the structures, may be adverse.

The impacts on benthic resources resulting from the presence of structures would persist as long as
the structures remain. Though species impacts are unavoidable, they would not result in population-
level effects. BOEM anticipates that impacts from the presence of structures would be moderate as
well as moderate beneficial from the reef effect.

Survey gear utilization: There would be an increase in the amount and types of gear used as a result
of one NY Bight project. Surveys for site assessment and characterization would occur prior to the
construction of one NY Bight project. The presence of offshore infrastructure increases the risk of loss
of survey gear. The lost gear, moved by currents, could disturb, injure, or kill benthic species, as well as
attract scavengers or higher trophic level predators. A common method for retrieving lost equipment
is using grapnel lines, which are dragged along the bottom until the lost gear is caught and can be
retrieved. In addition to dragging grapnel line along the bottom, after the line catches the lost
equipment, it will drag all the components along the seafloor until recovery, resulting in additional
benthic impacts. The geographic distribution, temporal spacing, and fast recovery (Dernie et al. 2003;
Brooks et al. 2006) of these intermittent impacts at any one location would likely be unmeasurable;
therefore, BOEM anticipates the impacts would be negligible.

3.5.24.2 Impacts of Six Projects

The same IPFs described under one NY Bight project (accidental releases, anchoring, cable emplacement
and maintenance, discharges/intakes, electric and magnetic fields and cable heat, survey gear
utilization, noise, port utilization, and presence of structures) would apply to six NY Bight projects. There
would be greater impacts for these IPFs due to the orders of magnitude increase of offshore
development and benthic disturbance under six NY Bight projects. If multiple projects are being
constructed within the same timeframe, the impacts on benthic resources would be greater than those
identified under one NY Bight project. Impacts from accidental releases, anchoring, discharge/intake,
electromagnetic fields and cable heat, survey gear utilization, and port utilization are still expected to be
negligible, despite the increase in the number of projects.

Impacts from cable emplacement and maintenance under six NY Bight projects would be minor to
moderate, an increase from minor impacts under a single NY Bight project. Six NY Bight projects would
increase the amount of seafloor disturbance, especially if multiple projects’ cable installation occurred
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concurrently or consecutively close to each other. Increases in mortality from pre-lay grapnel runs,
contact with installation equipment, and sediment deposition/burial, especially during sensitive life
stages, would be substantial.

Impacts from the presence of structures under six NY Bight projects would range from moderate to
major, a potential increase from moderate under one NY Bight project. Six NY Bight projects would
increase the amount of short-term disturbance from increased noise and benthic disturbance, as well as
substantially augment the amount of long-term disturbance as long as structures remain. Should the
installations of multiple projects occur concurrently or consecutively and in proximity to each other, the
impacts would be major, as there would not be ample time for resources to recover, which could result
in regional population-level impacts. The increased number of structures would allow novel surfaces for
colonization of benthic organisms (e.g., sponges, blue mussels, sea anemones), and create an artificial
reef effect, whereby more sessile and benthic organisms would likely colonize these structures over
time (Li et al. 2023). A recently published study by Li et al. (2023) found that the artificial reef effect
from wind farms in the North Sea could lead to a doubling of species richness and an increase of species
abundance by up to two orders of magnitude. Although many wind farms within the North Sea prohibit
bottom trawling, the conclusions on the results of trawling avoidance benefits remain inconclusive (Li et
al. 2023). Li et al. (2023) concluded that there are no net adverse impacts during the operation of the
wind farm on the benthic communities that previously inhabited the sand bottom. In turn, the increase
in colonizers would provide increased food sources and habitats to other invertebrates. The addition of
scour and cable protection would have similar effects. Therefore, moderate beneficial impacts would
also likely occur for structure-oriented species.

3.5.2.4.3 Cumulative Impacts of Alternative B

The cumulative impacts from the construction and installation, O&M, and conceptual decommissioning
of six NY Bight projects combined with ongoing and planned activities range from negligible to major.
Major cumulative impacts could result due to repetitious disturbances to the benthic resources, which
would not allow time for the resources to recover, and the amount of permanent disturbance from the
additional structures. These disturbances include anchoring, cable emplacement, and presence of
structures. However, the area of benthic habitat disturbed could vary widely depending on the specific
siting of offshore export cables and landfall locations. Repetitive use of bottom-tending gear would
moderately impact benthic communities and adversely affect community structure. Moderate beneficial
impacts for hard bottom sessile invertebrates and structure-oriented species would also occur from the
addition of hard surfaces associated with the presence of structures.

3.5.2.4.4 Conclusions

Impacts of Alternative B. For construction, installation, and conceptual decommissioning of Alternative
B for a single NY Bight project, BOEM anticipates negligible to moderate impacts on benthic resources
depending on the IPF. The type of habitats that would be disturbed is a determining factor in predicting
the recovery of the benthic community. Substantial differences in impacts depend on the frequency of
the disturbances, the seasonal scheduling of construction activities, and the use of bottom-tending
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commercial fishing gear within the geographic analysis area. IPFs generating negligible impacts on
benthic resources include accidental releases, discharges/intake, electric and magnetic fields and cable
heat, survey gear utilization, noise, and port utilization. The presence of structures IPF would produce
moderate impacts on benthic resources through displacement of softbottom species, habitat conversion
to hardbottom from the structures, and associated scour protection. The cascading atmospheric and
hydrographic changes, though not fully understood, are also likely to impact the benthic community
structure. These modifications are unavoidable and would last the lifetime of the project. Moderate
beneficial impacts are expected for species that are able to colonize the newly added hard surfaces, and
those attracted by new food sources. BOEM anticipates that the impacts for six NY Bight projects would
range from negligible to major for benthic resources depending on IPF, and moderate beneficial
impacts. There would be an increase in the amount of seafloor disturbance, both short term and
permanent, as well as sediment deposition/burial.

Cumulative Impacts of Alternative B. BOEM anticipates that the cumulative impacts of six NY Bight
projects on benthic resources in the geographic analysis area would likely be negligible to major, with
moderate beneficial impacts. In the context of other reasonably foreseeable environmental trends, the
impacts contributed by Alternative B to the cumulative impacts on benthic resources would be
noticeable. The long-term presence of WTGs and OSSs (Table D-2; Appendix D) and their associated
cables would impact a proportionally large amount of benthic resources within the geographic analysis
area and may fragment the habitat regionally.

3.5.2.5 Impacts of Alternative C (Proposed Action) — Identification of AMMM Measures at the
Programmatic Stage — Benthic Resources

Alternative C, the Proposed Action, considers the potential impacts of future offshore wind
development for the NY Bight area with the AMMM measures identified in Appendix G, Mitigation and
Monitoring, that could avoid, minimize, mitigate, and monitor those impacts. Alternative C consists of
two sub-alternatives—Sub-alternative C1: Previously Applied AMMM Measures, and Sub-alternative C2:
Previously Applied and Not Previously Applied AMMM Measures. The analysis for Sub-alternative C1 is
presented as the change in impacts from those impacts discussed under Alternative B, and the analysis
for Sub-alternative C2 is presented as the change from Sub-alternative C1. Refer to Table G-1 in
Appendix G, Mitigation and Monitoring, for a complete description of AMMM measures that make up
the Proposed Action.

3.5.2.5.1 Sub-Alternative C1 (Preferred Alternative): Previously Applied AMMM Measures

Sub-alternative C1 analyzes the AMMM measures that BOEM has required as conditions of approval for
previous activities proposed by lessees in COPs submitted for the Atlantic OCS and related consultations
(Table 3.5.2-4).
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Table 3.5.2-4. Summary of previously applied avoidance, minimization, mitigation, and monitoring
measures for benthic resources

Measure ID Measure Summary

BEN-1 This measure proposes avoidance of boulders greater than 1.6 feet (0.5 meters) in diameter
within the lease area and along the export cable corridor if practicable and minimization of
relocation distance if avoidance is not possible. If boulders need to be relocated, the lessee
must submit a Boulder Identification and Relocation Plan for review and concurrence.

COMFIS-3 This measure would require the lessee to develop and implement a Fisheries and Benthic
Habitat Monitoring Plan that should include shellfish, such as surfclam and scallop.
MUL-1 This measure proposes training, recovery, prevention, and reporting to reduce and eliminate

trash and debris in order to reduce impacts from entanglement, ingestion, smothering of
benthic species, and pollutants in the water column.

MUL-2 This measure proposes submittal and implementation of an anchoring plan to avoid or
minimize impacts from turbidity and anchor placement on sensitive habitats, including
hardbottom and structurally complex habitats, as well as any known or potential cultural
resources.

MUL-3 This measure proposes that if there are bathymetric changes in berm height greater than 3.3
feet (1 meter) above grade, lessees must develop and implement a Berm Remediation Plan
to restore created berms to match adjacent natural bathymetric contours (isobaths), as
feasible.

MUL-4 This measure proposes the use of specific cable protection measures (e.g., natural or
engineered stone, bioactive concrete, nature-inclusive designs for cable and scour
protection) within complex hardbottom habitat to reduce impacts from cable emplacement
on benthic resources.

MUL-10a This measure restricts vessel anchoring and benthic sampling in areas with corals and live
bottom habitats and states that they must maintain an anchoring/sampling buffer of 150
meters from any known locations of threatened or endangered corals.

MUL-16 This measure proposes development and implementation of a plan for post-storm event
monitoring of facility infrastructure, foundation scour protection, and cables. BSEE reserves
the right to require post-storm mitigations to address conditions that could result in safety
risks and/or impacts to the environment.

MUL-19 This measure proposes monitoring of cables at specific intervals after installation to
determine cable location, burial depths, and site conditions to determine if burial conditions
have changed and whether remedial action is warranted.

MUL-20 This measure proposes implementation of soft start techniques during impact pile-driving to
reduce noise impacts on marine mammals, sea turtles, and finfish.
MUL-41 This measure proposes inspecting scour protection performance in accordance with an

inspection plan subject to agency review.

Impacts of One Project

As compared to Alternative B, identification of proposed AMMM measures under Sub-alternative C1
would reduce impacts on benthic resources from some IPFs, including accidental release, anchoring,
cable emplacement and maintenance, electric and magnetic fields and cable heat, noise, presence of
structures, and survey gear utilization. Impacts for other IPFs would remain the same as described under
Alternative B.
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Accidental release: The training on and reporting of marine trash and debris under MUL-1 would help to
reduce the amount of marine debris introduced to the benthic environment by increasing awareness
and implementing prevention plans. It also requires marking of materials onboard to help with the
recovery of items that are accidentally lost overboard. Applying this AMMM measure could reduce the
risk of entanglement, ingestion, or smothering of benthic organisms.

Anchoring: AMMM measures MUL-2 and MUL-10a would restrict all vessel anchoring in areas with
sensitive live bottom habitats, such as eelgrass, corals, and sponges. MUL-2 would require lessees to
prepare an anchoring plan to detail all areas where anchoring is being used and to consider benthic
habitat data to avoid and minimize impacts to the maximum extent practicable. Implementation of the
plan and review of the plan by regulatory agencies would minimize the potential anchoring impacts on
sensitive benthic habitats, including hardbottom and structurally complex habitats.

Cable emplacement and maintenance: AMMM measure BEN-1 would reduce the impacts of offshore
export cable emplacement on benthic resources by requiring lessees to site the cables in locations that
avoid boulders or, where avoidance is not possible, minimize relocation distance of the boulders, which
would minimize disturbance to benthic communities. MUL-3 would require a Berm Remediation Plan for
any berm 3.3 feet (1 meter) above grade or greater created during the construction of a NY Bight project
to be restored to match adjacent natural bathymetric contours, which would minimize the long-term
effects on benthic habitat from cable installation. Incorporating cable protection measures that
encourage epibenthic growth, add rugosity, and vertical relief would provide unique habitats to increase
local biodiversity. AMMM measure MUL-4 could foster epibenthic growth and three-dimensional
complexity to cable protection by incorporating nature-inclusive design.

Electric and magnetic fields and cable heat: AMMM measure MUL-19 includes periodic inspections of
cables to ensure proper cable burial depth and integrity. BOEM anticipates EMF and cable heat would
have negligible impacts on benthic resources. Periodic inspections would also help ensure that the
cables are free from any entanglement hazards, including recreational or commercial fishing gear that
may disturb benthic communities and or entrap benthic fish and other organisms, further minimizing
impacts on benthic resources.

Noise: AMMM measure MUL-20 could reduce noise impacts on benthic resources. MUL-20 proposes
soft start methods for impact pile-driving at the beginning of each day's monopile installation, and at
any time following a cessation of impact pile-driving of 30 minutes or longer. This would allow motile
organisms a chance to retreat from the noise, prior to reaching maximum intensity; however, it would
not benefit sessile or infauna invertebrates (Robinson et al. 2007).

Presence of structures: Once in place, the presence of structures would continue to impact benthic
organisms throughout the life of the project. Under AMMM measure COMFIS-3, the lessee would be
required to develop and implement a Fisheries and Benthic Habitat Monitoring Plan, which would allow
further data collection and analysis to include shellfish and benthic habitats. This comparison of
preconstruction to post-construction surveys would help to determine successional changes in the
benthic community following disturbance. Under MUL-41, lessees would be required to inspect and
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monitor scour protection performance. While monitoring would not directly reduce effects on benthic
resources, a monitoring plan would provide information about impacts on scour around foundations
that could be used to mitigate environmental effects from scour.

MUL-3 would minimize the long-term effects on benthic habitat from seabed disturbance by requiring
that berms of 3.3 feet (1 meter) or greater created during the construction of a NY Bight project be
remediated to match adjacent natural bathymetric contours. BOEM would also require that a
monitoring plan be developed for post-storm events (MUL-16), which would establish how lessees
monitor facility infrastructure, foundation scour protection, and cables following storm events. While
monitoring would not directly reduce effects on benthic resources, a monitoring plan would provide
information about impacts on seabed conditions from storm events, and BSEE would retain the ability to
require post-storm mitigation to address environmental impacts caused by the storm event.

These measures, if applied, would have the overall effect of reducing impacts on benthic communities;
however, impact ratings for a single NY Bight project would remain negligible to moderate. The
presence of structures would have a moderate impact on the benthic community, which would continue
as long as they remain.

Survey gear utilization: The restrictions in MUL-10a also apply to seafloor sampling gear and activities.
Sensitive bottom habitats should be avoided as practicable, and vessels in coastal waters should operate
in a manner to minimize propeller wash, which disturbs the seafloor communities. All seafloor sampling
must occur at least 492 feet (150 meters) away from threatened or endangered coral species.

Impacts of Six Projects

The same IPF impact types and mechanisms described under a single NY Bight project also apply to
six NY Bight projects. However, there would be more potential for impacts for these IPFs due to the
greater amount of offshore and onshore development under six NY Bight projects, although these
impacts would be reduced to a greater extent with the identification of AMMM measures under Sub-
alternative C1. This level of impact reduction is dependent on the amount of complex habitat avoided
and the reduction in benthic disturbance. The temporal and spatial separation of the six NY Bight
projects would also affect the level of impact on finfish, invertebrates, and EFH.

Previously applied AMMM measures would decrease the overall disturbances to benthic resources and
avoid sensitive habitats during the cable emplacement and siting of infrastructure for six NY Bight
projects. These actions would in turn decrease benthic disturbances, reducing the overall impact level
range to negligible to moderate.

Cumulative Impacts of Sub-Alternative C1 (Preferred Alternative)

The construction and installation, O&M, and conceptual decommissioning of six NY Bight projects with
previously applied AMMM measures combined with ongoing and planned activities would impact the
benthic resources across the geographic analysis area, although at a reduced level compared to
Alternative B. AMMM measures would decrease the overall disturbances to benthic resources and avoid
sensitive habitats during the cable emplacement and siting of infrastructure for six NY Bight projects.
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However, combined with other planned offshore wind projects and other ongoing and planned

activities, six NY Bight projects would contribute negligible to moderate cumulative impacts, along with
moderate beneficial impacts. However, six NY Bight projects would contribute to negligible to major
cumulative impacts, along with moderate beneficial impacts if projects are constructed concurrently or
consecutively in proximity to each other, as recovery time would be eliminated and the localized
impacts could overlap.

3.5.2.5.2 Sub-Alternative C2: Previously Applied and Not Previously Applied AMMM
Measures

Sub-alternative C2 analyzes the AMMM measures under Sub-alternative C1 plus the AMMM measures
that have not been previously applied (Table 3.5.2-5).

Table 3.5.2-5. Summary of not previously applied avoidance, minimization, mitigation, and
monitoring measures for benthic resources

Measure ID | Measure Summary

MUL-22 This measure proposes a received sound level limit minimizing sound levels during impact pile-
driving activity to reduce impacts from noise.

Impacts of One Project

Implementing MUL-22 under Sub-alternative C2 could potentially reduce impacts on benthic resources
compared to those under Sub-alternative C1 for the noise IPF. Impacts for other IPFs would remain the
same as described under Sub-alternative C1.

Noise: AMMM measure MUL-22 could reduce noise impacts on benthic resources. As described in
Alternative B, if developers discover glauconite sands during construction and installation, noise levels
will likely increase as they determine if the glauconite is passable. This temporary increase in noise could
have potential impacts on benthic organisms. With the application of MUL-22, operators will be
required to remain under a certain received sound limit. This would apply if glauconite sands were
discovered as well. Therefore, the operators would need to use different methodology, technology, or
infrastructure, or apply quieting techniques to reduce their received sound limit if glauconite sands are
discovered. Although MUL-22 is intended to directly reduce impacts on marine mammals, the received
sound limit would help prevent any temporary increases in noise from pile-driving through glauconite
soils and subsequent impacts on benthic resources, including vibrations of the sediment. BOEM
anticipates the impacts on benthic resources from noise to remain negligible.

Impacts of Six Projects

The same IPF impact types and mechanisms described under a single NY Bight project also apply to

six NY Bight projects. However, there would be more potential for impacts from these IPFs due to the
greater amount of offshore and onshore development under six NY Bight projects. MUL-22 may not
substantially change the potential impacts of noise on benthic resources; therefore, BOEM anticipates
the impacts on benthic resources under Sub-alternative C2 to remain the same as described under Sub-
alternative C1.
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Cumulative Impacts of Sub-Alternative C2

The construction and installation, O&M, and conceptual decommissioning of six NY Bight projects with
previously applied and not previously applied AMMM measures combined with ongoing and planned
activities would result in impacts on benthic resources across the geographic analysis area, although at a
reduced level compared to under Alternative B. AMMM measures would decrease the overall
disturbances to benthic resources and avoid sensitive habitats during the cable emplacement and siting
of infrastructure for six NY Bight projects. However, combined with other planned offshore wind
projects and other ongoing and planned activities, six NY Bight projects would contribute to negligible to
major cumulative impacts, along with moderate beneficial impacts, if projects are constructed
concurrently or consecutively in proximity to each other, as recovery time would be eliminated and the
localized impacts could overlap.

3.5.2.5.3 Conclusions

Impacts of Alternative C. Through the identification of AMMM measures, Sub-alternative C1 would
reduce impacts from the initial disturbance of benthic habitats and species including accidental release,
anchoring, and cable emplacement and maintenance. Throughout the life of the project, a reduction in
impacts would occur from electric and magnetic fields and cable heat, noise, and the presence of
structures. The implementation of Sub-alternative C2 would further reduce noise impacts from pile-
driving activities. Overall, the identification of AMMM measures would benefit benthic species although
the impact levels for Sub-alternatives C1 and C2 would likely remain negligible to moderate depending
on the IPF during installation, construction, and conceptual decommissioning of a single NY Bight
project. With six NY Bight projects, identification of AMMM measures under Sub-alternative C1 and C2
would reduce impacts compared to Alternative B, resulting in negligible to moderate impacts depending
on IPF. For both one and six projects, moderate beneficial impacts are expected under both Sub-
alternatives C1 and C2 for species that are able to colonize the newly added hard surfaces, and those
attracted by new food sources.

Cumulative Impacts of Alternative C. BOEM anticipates that the cumulative impacts on benthic
resources in the geographic analysis area would likely be negligible to major, with moderate beneficial
impacts for both Sub-alternatives C1 and C2. The impacts for six NY Bight projects with AMMM
measures incorporated would be reduced at a functional level, although impact determinations would
not change for both Sub-alternatives C1 and C2. The implementation of Sub-alternative C2 would
further reduce noise impacts from pile-driving activities compared to Sub-alternative C1. In the context
of other reasonably foreseeable environmental trends (Appendix D), the impacts contributed by Sub-
alternatives C1 and C2 to the cumulative impacts on benthic resources would be noticeable. If all six NY
Bight projects are constructed concurrently, impacts would likely be major, as recovery time would be
eliminated. Moderate beneficial impacts for species that are able to colonize the newly added hard
surfaces, and those attracted by additional food sources and shelter, are expected as well.
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3.5.2.6 Recommended Practices for Consideration at the Project-Specific Stage

BOEM is recommending that lessees consider analyzing the RPs in Table 3.5.2-6 to further reduce

potential benthic resource impacts. Refer to Table G-2 in Appendix G for a complete description of the

RPs.

Table 3.5.2-6. Recommended Practices for benthic resources impacts and related benefits

Recommended Practice

BEN-3: Follow BOEM Guidelines for Providing
Benthic Habitat Survey Information for
Renewable Energy Development on the Atlantic
Outer Continental Shelf Pursuant to 30 CFR Part
585 with regards to pre-, during- and post-
construction benthic monitoring survey plan
design.

‘ Potential Benefit

Following the BOEM Guidelines for benthic habitat survey
information would ensure adequate survey and mapping
resolution to identify sensitive habitats, establish pre-
construction baseline conditions that may be used to assess
whether detectable changes occurred during construction,
and reduce uncertainty.

MUL-5: Use equipment, technology, and best
practices to produce the least amount of noise
possible to reduce noise impacts.

Depending on the methods implemented, this RP could
reduce impacts on benthic organisms, but project-specific
information is required before the effectiveness of this RP
can be fully evaluated.

MUL-10b: Prohibit geotechnical or bottom
disturbing activities from April through July,
during the sturgeon spawning/rearing season,
within freshwater reaches of the Hudson and
Delaware Rivers.

Since benthic invertebrate spawning has been shown to be
strongly associated with water temperatures, imposing time-
of-year restrictions on benthic surveys as a result of this RP
could likely benefit invertebrate spawning and development.

MUL-12: Incorporate ecological design
elements where practicable. Examples include
nature-inclusive design products as an
alternative to traditional concrete, which could
enhance and encourage the growth of marine
flora and fauna (e.g. oyster beds or other
artificial reefs).

Incorporation of ecological designs for cable protection and
scour protection would provide suitable habitats and benefit
benthic communities.

MUL-18: Coordinate transmission infrastructure
among projects such as by using shared intra-
and interregional connections, meshed
infrastructure, or parallel routing, which may
minimize potential impacts from offshore
export cables on benthic resources.

The six NY Bight projects would need to coordinate the use
of shared transmission infrastructure and parallel routing
with existing and proposed linear infrastructure, where
practicable. Implementation of this RP would reduce impacts
associated with the IPFs of cable emplacement and
maintenance and presence of structures. By consolidating
transmission infrastructure, this RP could reduce the number
of offshore export cables and OSSs between the six NY Bight
projects, which could reduce sediment disturbance from
cable emplacement activities and reduce total benthic
habitat disturbance from fewer cables and OSS foundations.
Transmission configurations that could be adopted by NY
Bight lessees to optimize and share the use of offshore
transmission equipment under MUL-18 include shared line
(platform), backbone, and meshed grid topologies, which are
described in Chapter 2, Section 2.1.2.1.1 under Transmission
Interconnection Configurations. Configurations that
effectively reduce the amount of cable installed and number
of 0SSs would benefit benthic resources.
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Recommended Practice ‘ Potential Benefit

MUL-21: Use the best available technology,
including new and emerging technology, when
possible.

As described in Section 3.4.2, Water Quality, a closed-loop
subsea cooler system is an emerging technology that, if
applied, would eliminate entrainment risks to benthic
resources and may minimize localized hydrodynamic and
thermal plume impacts because intake and discharge of
seawater would not occur. This RP could also decrease the
impacts of presence of structures on benthic resources by
using best available technology (e.g., jet plows, closed loop
cooling system) where practicable.

MUL-23: Avoid or reduce potential impacts on
important environmental resources by
adjusting project design.

Depending on the project design elements implemented,
MUL-23 could reduce benthic impacts associated with cables
by using shared cable crossing locations to reduce overall
seabed footprint, using HDD to avoid benthic resources such
as SAV, and avoiding routing through estuaries and
embayments to reduce impacts on numerous sensitive
habitats and vulnerable life stages of marine species.
Avoidance of these habitats, which would not likely recover
quickly from disturbance, leaves complex habitats and their
associated benthic communities undisturbed. MUL-23 could
reduce benthic impacts from presence of structures by
adjusting project design, which could include adjusting WTG
layouts to avoid sensitive habitats, such as the mid-shelf
scarp, an important bathymetric feature that overlaps
portions of Lease Areas OCS-A 0538 and OCS-A 0539.

MUL-26: Coordinate regional monitoring and
survey efforts to standardize approaches,
understand potential impacts to resources at a
regional scale, and maximize efficiencies in
monitoring and survey efforts. Develop
monitoring and survey plans that meet regional
data requirements and standards.

Coordinating regional monitoring and survey efforts would
maximize the monitoring efficiency. The data gathered would
be evaluated and considered for future mitigation and
monitoring needs, which will serve to reduce impacts.

MUL-27: Employ methods to minimize
sediment disturbance.

Using mid-line buoys to minimize cable sweep and reduce
sediment disturbance will reduce impacts on benthic
communities.

MUL-28: Develop an Inadvertent Returns Plan
that details preferred drilling solutions and
methods.

This RP reduces accidental releases by proposing the
recirculation of drilling fluids used during HDD construction
activity and use of biodegradable drilling solutions.
Development and implementation of an Inadvertent Returns
Plan would address prevention, control, and cleanup of the
potential inadvertent return during HDD activity, ensuring
fewer impacts on water quality near the site of HDD
operations near shore. Water quality is important for benthic
filter feeding planktonic larvae and juveniles.

MUL-39: Use of electrical shielding on
underwater cables.

Using standard designs that have electrical shielding would
mitigate the intensity of EMF.
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3.5 Biological Resources

3.5.3 Birds

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on birds from implementation of the No Action
Alternative, the Proposed Action, and other action alternatives.
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3.5 Biological Resources

3.5.4 Coastal Habitat and Fauna

The reader is referred to Appendix F, Assessment of Resources with Moderate (or Lower) Impacts, for a
discussion of current conditions and potential impacts on coastal habitat and fauna from
implementation of the No Action Alternative, the Proposed Action, and other action alternatives.
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3.5 Biological Resources

3.5.5 Finfish, Invertebrates, and Essential Fish Habitat

This section discusses potential impacts on finfish, invertebrates, and EFH from the Proposed Action,
alternatives, and ongoing and planned activities in the geographic analysis area. The geographic analysis
area for finfish, invertebrates, and EFH, as shown on Figure 3.5.5-1, includes the U.S. Northeast
Continental Shelf Large Marine Ecosystems (LME), which extends from the southern edge of the Scotian
Shelf (in the Gulf of Maine) to Cape Hatteras, North Carolina, likely encompassing the majority of
movement ranges for most species in this group. Due to the size of the geographic analysis area, the
analysis in this PEIS focuses on finfish and invertebrates that would be likely to occur in the NY Bight
project area and be affected by NY Bight project activities.

EFH is defined as “those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity” (16 USC 1802(10)). This section provides a qualitative assessment of the impacts of
each alternative on finfish, invertebrates, and EFH, which has been designated under the MSA as
“essential” for the conservation of federally managed fish and invertebrate species. See Section 3.5.2,
Benthic Resources, and Section 3.6.1, Commercial Fisheries and For-Hire Recreational Fishing, for a
discussion of benthic invertebrate species and fisheries.

The finfish, invertebrates, and EFH impact analysis in this PEIS is intended to be incorporated by
reference into the project-specific environmental analyses for individual COPs expected for each of the
NY Bight lease areas. Refer to Appendix C, Tiering Guidance, which identifies additional analyses
anticipated to be required for the project-specific environmental analysis of individual COPs.
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3.55.1 Description of the Affected Environment and Future Baseline Conditions

Within the Northeast Shelf LME geographic analysis area that extends beyond the NY Bight lease areas,
species discussed include deep water marine species, estuarine, and diadromous species that use both
freshwater and marine habitats within one of their life stages.

EFH is designated in most of the Mid-Atlantic Bight, and Southern New England subregions of the LME
(Guida et al. 2017) for 3 shellfish, 2 squid, and 49 finfish species. EFH for some species includes estuarine
habitat along the coast. The State of New York has designated 40 areas comprising a total of
approximately 166,201 acres (67,259 hectares) on the south shores of Long Island and in Raritan Bay as
Significant Coastal Fish & Wildlife Habitats (NYDOS 2013). Areas of other habitat for finfish and
invertebrates, including seagrasses, are discussed in Section 3.5.2, Benthic Resources.

3.5.5.1.1 Finfish

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

The Mid-Atlantic fish fauna is a mix of demersal and pelagic species with boreal and warm temperate,
cold temperate, and subtropical affinities. There are well over 100 species of fish that have the potential
to occur within the NY Bight area. At the family level, demersal species of the region are represented by
a very diverse suite of taxa, including (but not limited to) skates (Rajiidae), dogfishes (Squalidae),
requiem sharks (Carcharhinidae), searobins (Triglidae), hakes (Phycidae, Merlucciidae), anglerfishes
(Lophiidae), seahorses and pipefishes (Syngnathidae), sculpins (Cottidae), seabasses (Serranidae), drums
(Sciaenidae), scup (Sparidae), and flatfishes (Paralichthyidae, Pleuronectidae, Scophthalmidae) (Robins
and Ray 1986).

The Mid-Atlantic demersal assemblage characteristically varies over space and time, driven primarily by
seasonal changes in water temperature such as those driven by the seasonal evolution of the
Mid-Atlantic Bight Cold Pool (Fabrizio et al. 2014; Hopkins and Cech 2003; Kohut and Brodie 2019; Secor
et al. 2019; Sims et al. 2001). When water temperatures increase in the spring, warm temperate, and
some subtropical, fish species move into the Mid-Atlantic from the south; at the same time, several
cold-water species migrate back to areas north of the Mid-Atlantic. After shelf waters cool during fall
and early winter, warm temperate species migrate back south and offshore while some of the cold
temperate species move into the area (BOEM 2014). Rises in sea temperatures and a gradual shift of the
Gulf Stream current closer to the Mid-Atlantic coastline are also thought to be responsible for
northward shifts in species distributions (Pinsky et al. 2013; Andres 2016; Baudron et al. 2020).

Pelagic species found in the Mid-Atlantic are also represented by a diverse suite of taxa that form
schools of varying sizes and migrate seasonally. Many large-scale migrations of pelagic fishes in the
Mid-Atlantic are related to spawning. General patterns include (1) cross-shelf movements to offshore
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spawning areas, (2) movements along the shelf to southerly spawning areas, and (3) movements
between coastal rivers and the coastal ocean for spawning or the reverse (diadromy).

Five fish species that are federally listed as endangered or threatened under the ESA may occur in the
NY Bight area (Table 3.5.5-1); however, only two are most likely to be present, the Atlantic sturgeon
(Acipenser oxyrinchus oxyrinchus) and the giant manta ray (Manta birostris).

The Atlantic sturgeon is an estuarine-dependent anadromous species, meaning they spawn in rivers and
inhabit brackish estuarine habitats as juveniles (ASSRT 2007). Atlantic sturgeon generally stay within
these estuarine habitats from 1-5 years and, once mature, spend their adult lives in the open ocean
(ASSRT 2007). The critical habitat designation (82 Federal Register 39160) for Atlantic sturgeon distinct
population segments (DPSs) is for habitats that support successful Atlantic sturgeon reproduction and
recruitment. The NY Bight Atlantic sturgeon DPS critical habitat includes four rivers: the Connecticut,
Housatonic, Hudson, and Delaware Rivers. Potential vessel ports located in Albany and Coeymans, New
York, will utilize transit routes through designated critical habitat for the NY Bight DPS in the Hudson
River, and potential vessel ports located in Paulsboro, New Jersey, will utilize transit routes through
designated critical habitat for the NY Bight DPS in the Delaware River. Vessel ports located in Delaware
Bay are in the vicinity of the NY Bight DPS Delaware River designated critical habitat whereas vessel
ports located in Chesapeake Bay are in the vicinity of the Chesapeake Bay DPS. None of the
representative ports analyzed in this PEIS are in the Delaware Bay or Chesapeake Bay.

The giant manta ray has a distributional range that includes offshore New York, New Jersey, Delaware,
and Maryland and therefore may be present in the NY Bight area. Giant manta rays undergo seasonal
migrations, which are thought to coincide with the movement of zooplankton, ocean current circulation
and tidal patterns, seasonal upwelling, sea surface temperature, and possibly mating behavior (NMFS
2022). Giant manta rays utilize a wide variety of depths during feeding, including aggregations in waters
less than 33 feet (10 meters) deep and dives of 656 to 1,476 feet (200 to 450 meters), which are likely
driven by vertical shifts in their prey location (NMFS 2022).

The shortnose sturgeon (Acipenser brevirostrum) inhabits river systems along nearly the entire

U.S. Atlantic coast from Saint John River, New Brunswick, Canada to St. Johns River, Florida (NMFS
1998). Adult shortnose sturgeon will occasionally move to the mouth of estuaries and travel between
river systems, but primarily inhabit freshwater or estuarine environments. This species is not expected
to occur in the NY Bight lease areas as they rarely leave their natal rivers (Bemis and Kynard 1997;
Zydlewski et al. 2011). Project vessels could encounter shortnose sturgeon when traveling from the
lease areas to ports, but the likelihood of a project vessel striking a shortnose sturgeon is low. Therefore,
the species is discounted for further analysis.

The oceanic whitetip shark (Carcharhinus longimanus) is usually found offshore in the open ocean, on
the outer continental shelf, or around oceanic islands in deep water greater than 604 feet (184 meters),
which is outside of NY Bight lease areas. Atlantic salmon (Sa/mo salar) are not known to occur within or
near the NY Bight; the only potential for overlap with their distribution would be along their migration
route in the Gulf of Maine. This area may be transited by vessels, but there is no evidence of interactions
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between vessels and Atlantic salmon, and vessel strikes are not identified as a threat in the listing
determination (74 Federal Register 29344) or their recent recovery plan (USFWS and NMFS 2018).

Table 3.5.5-1. Federally listed fish species potentially occurring in the NY Bight area

Common Name Scientific Name Federal Status
Atlantic Sturgeon Acipenser oxyrinchus oxyrinchus Endangered/Threatened
(Carolina, Chesapeake, Gulf of Maine,
NY Bight, South Atlantic DPSs)

Giant Manta Ray Manta birostris Threatened
Shortnose Sturgeon Acipenser brevirostrum Endangered
Oceanic Whitetip Shark Carcharhinus longimanus Threatened
Atlantic Salmon Salmo salar Endangered (Gulf of Maine DPS)

Regional effects of climate change, such as ocean acidification, increasing sea temperatures, and
changes in ocean circulation patterns, are influencing finfish and invertebrates, and EFH. The impacts of
climate change are likely to affect habitat suitability for and species distributions of finfish and
invertebrates in the geographic analysis area, including EFH. In particular, rises in sea temperatures in
the geographic analysis area are thought to be responsible for documented northward shifts in species
distributions (Gaichas et al. 2015; Hare et al. 2016; Lucey and Nye 2010). The finfish community
structure of the Mid-Atlantic and southern New England OCS is also shifting due to fishing pressure and
modification of coastal and estuarine habitats.

3.5.5.1.2 Invertebrates

Invertebrate resources assessed in this section include the planktonic zooplankton community and
megafauna species that have benthic, demersal, or planktonic life stages. Macrofaunal and meiofaunal
invertebrates associated with benthic resources are assessed in Section 3.5.2. In general, the sediments
are primarily sand, with pockets of gravel in the north and with muddy pockets in the center and south
(Guida et al. 2017). The benthic infauna is dominated by polychaetes, while the epifauna is dominated
by sand shrimp, New England dog whelk snails, and sand dollars (Guida et al. 2017). Additional
invertebrates within the geographic analysis area include crustaceans (e.g., amphipods, crabs, lobsters),
mollusks (e.g., gastropods, bivalves), echinoderms (e.g., sand dollars, brittle stars, sea cucumbers), and
various other groups (e.g., sea squirts, burrowing anemones) (Guida et al. 2017). Benthic invertebrates
are commonly characterized by size (i.e., megafauna, macrofauna, or meiofauna).

Megafaunal invertebrate species that have demersal, epibenthic, and infaunal life stages and are found
within the NY Bight lease areas include sea scallops (Placopecten magellanicus), surfclams (Spisula
solidissimus), and ocean quahogs (Arctica islandica) (Guida et al. 2017). Benthic megafauna would also
include crab, lobster, and whelk species that inhabit the NY Bight. These species reside either on the
seafloor (scallops, crab, lobster, and whelk) or buried within the seafloor sediments (ocean quahog and
surfclams). Pelagic macroinvertebrates in the region include the commercially important longfin squid
(Doryteuthis pealeii), which move offshore in fall and remain there through the winter, then return to
inshore waters for the spring and summer.
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Zooplankton are a type of heterotrophic plankton in the marine environment that range from small,
microscopic organisms to large species, such as jellyfish. These invertebrates play an important role in
marine food webs and include both organisms that spend their whole life cycles in the water column
(holoplankton) and those that spend only certain life stages (larvae) in the water column
(meroplankton). In the marine environment, zooplankton dispersion patterns vary on a large spatial
scale (from meters to thousands of kilometers) and over time (hours to years). Zooplankton exhibit diel
vertical migrations up to hundreds of meters; however, horizontal large-scale distributions are
dependent on ocean currents and the suitability of prevailing hydrographic regimes. Northward shifts of
more than 10 degrees latitude have been attributed to the increase in atmospheric temperatures
(Burkill and Reid 2010), which heat ocean surface temperatures. Increasing zooplankton abundance
trends in the Mid-Atlantic Bight have been positively correlated to rising sea surface temperatures and
have also been shown to be positively associated with the Atlantic Multi-decadal Oscillation (AMO)
index, the climatic variable that relates to the natural mode of variability found in North Atlantic. The
AMO index has been increasing steadily since the mid-1970s indicating that waters over the entire
North Atlantic have been slowly warming (Kane 2011).

Some of the megafaunal invertebrates found in the geographic analysis area are migratory while others
are sessile or have more limited mobility. Generally, mobile invertebrates with broad habitat
requirements are more adaptable to disturbance and anthropogenic impacts compared to invertebrates
that require specific habitats during one or more life stages, or have limited mobility.

Though annual temperatures vary, seasonal fluctuations as large as 59°F (15°C) at the seafloor play

a large role in migratory patterns and timing (Guida et al. 2017). Patterns of thermal stratification are
also present, beginning in April and increasing through the summer. By September and October, vertical
turnover occurs, and the temperature gradient is negligible. A steep decline of up to 54°F (12°C) is
present by early winter (Guida et al. 2017). These patterns in temperature play a large role in signaling
seasonal migrations and the settlement of demersal and benthic organisms.

The most recent trends in invertebrate species have been summarized in the State of the Ecosystem
report for the Mid-Atlantic that includes the NY Bight lease areas (NOAA 2021). They indicated that long-
lasting climactic events such as heatwaves can greatly impact invertebrate species, including
commercially important species such as lobster, with populations shifting northward in response to
rising sea temperatures. In the same regard, changes in the Mid-Atlantic Bight Cold Pool were observed.
The cold pool is a mass of colder water trapped on the ocean floor over the continental shelf. This
distinctive feature of the Mid-Atlantic is becoming increasingly warmer, and the water column is
becoming homogenized earlier in the year. These changes to ocean temperature contribute to observed
ecosystem-level changes.

3.5.5.1.3 Importance of Sound to Fish and Invertebrates

Many fishes and invertebrates produce sounds for basic biological functions like attracting a mate and
defending territory. A recent study revealed that sound production in fishes has evolved at least
33 times throughout evolutionary time, and that the majority of ray-finned fishes are likely capable of
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producing sounds (Rice et al. 2022). Fish may produce sounds through a variety of mechanisms, such as
vibrating muscles near the swim bladder, rubbing parts of their skeleton together, or snapping their
pectoral fin tendons (Ladich and Bass 2011; Rice et al. 2022). Similarly, many marine invertebrates
produce sounds, ranging from the ubiquitous snapping shrimp “snaps” (Johnson et al. 1947) to spiny
lobster “rasps” (Patek 2002) to mantis shrimp “rumbles” (Staaterman et al. 2011). Some sounds are also
produced as a byproduct of other activities, such as the scraping sound of urchins feeding (Radford et al.
2008a) and even a “coughing” sound made when scallops open and close their shells (Di lorio et al.
2012).

There are some species that do not appear to produce sounds, but still have acute hearing (e.g., the
goldfish), which has led authors to surmise that animals glean a great deal of information about their
environment through acoustic cues, a process called “auditory scene analysis” (Fay 2009). All of the
sounds in a given environment—biological, abiotic, and anthropogenic—comprise the “soundscape”
(Pijanowski et al. 2011). Soundscapes naturally vary over space and time, and there is increasing
evidence that some fish and invertebrate species can distinguish between soundscapes of different
habitats (Kaplan et al. 2015; McWilliam and Hawkins 2013; Radford et al. 2008b). In fact, some pelagic
larvae may use soundscapes as a cue to orient towards suitable settlement habitat (Lillis et al. 2015;
Montgomery 2006; Radford et al. 2007; Simpson et al. 2005; Vermeij et al. 2010) or to induce molting
into their juvenile forms (Lillis et al. 2013; Stanley et al. 2015). It seems that the unique acoustic
signatures of marine habitats provide vital information to the range of species that reside within and
around them.

Compared to marine mammals, scientists have only scratched the surface in understanding the
importance of sound to the vast number of extant fish and invertebrate species. Yet there is sufficient
data thus far to conclude that underwater sound is vitally important to their basic life functions, such as
finding a mate, deterring a predator, or defending territory (Popper and Hawkins 2018; 2019). Thus,
these lower taxonomic groups must be able to detect components of marine soundscapes, and this
detectability could be adversely affected by the addition of noise from anthropogenic activity.

Hearing Anatomy

All fishes and invertebrates are capable of sensing the particle motion component of a sound wave (for
information about particle motion, see Appendix J, Introduction to Sound and Acoustic Assessment). The
inner ear of fishes is similar to that of all vertebrates. Each ear has three otolithic end organs, which
contain a sensory epithelium lined with hair cells, as well as a dense structure called an otolith (Popper
et al. 2021). As the back-and-forth particle motion moves the body of the fish (which has a density
similar to seawater), the denser otoliths lag behind, creating a shearing force on the hair cells, which
sends a signal to the brain via the auditory nerve (Fay and Popper 2000).

In addition to particle motion detection, which is shared across all fishes, some species are also capable
of detecting acoustic pressure (Fay and Popper 2000). Special adaptations of the swim bladder (e.g.,
anterior projections, additional gas bubbles, or bony parts) bring it in close proximity to the ear; as the
swim bladder expands and contracts, pressure signals are radiated within the body of the fish—making
their way to the ear in the form of particle motion (Popper et al. 2021). These species can typically
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detect a broader range of acoustic frequencies (up to 3—4 kilohertz [kHz]) (Wiernicki et al. 2020) and are
therefore considered to be more sensitive to underwater sound than those only detecting particle
motion. Hearing sensitivity in fishes is generally considered to fall along a spectrum: the least-sensitive
(sometimes called “hearing generalists”) are those that do not possess a swim bladder and cannot
detect sound above 1 kHz, while the most sensitive (“hearing specialists”) possess specialized structures
enabling pressure detection (Popper et al. 2021). A few species in the herring family can detect
ultrasonic (>20 kHz) sounds (Mann et al. 2001), but this is considered to be very rare among the bony
fishes. Another important distinction for species that do possess swim bladders is whether they are
“open” or “closed”: species with open swim bladders can release pressure via a connection to the gut,
while those with closed swim bladders can only release pressure very slowly, making them more prone
to injury when experiencing rapid changes in pressure (Popper et al. 2019). It should also be noted that
hearing sensitivity can change with age; in some species like black sea bass, the closer proximity
between the ear and the swim bladder in smaller fish can mean that younger individuals are more
sensitive to sound than older fish (Stanley et al. 2020). In other species, hearing sensitivity seems to
improve with age (Kenyon 1996).

Like elasmobranchs, marine invertebrates lack a gas-filled bladder and are thus unable to detect the
pressure changes associated with sound waves. However, all cephalopods as well as some bivalves,
echinoderms, and crustaceans have a sac-like structure that develops during the larval stage called a
statocyst, which includes a mineralized mass (statolith) and associated sensory hairs (e.g., crustaceans in
Edmonds et al. 2016). Statocysts, which are similar to fish ears, act like accelerometers: a dense statolith
sits within a body of hair cells, and when the animal is moved by particle motion, it results in a shearing
force on the hair cells (Budelmann 1992; Mooney et al. 2010). In addition to statocysts, some
invertebrates have epidermal hair cells which help them to detect particle motion in their immediate
vicinity (Budelmann 1992; Kaifu et al. 2008), comparable to lateral lines in fish (McCormick 2011).
Similarly, decapods have sensory setae on their body (Popper et al. 2001), including on their antennae,
which may be used to detect low-frequency vibrations (Montgomery 2006). The research thus far shows
that the primary hearing range of most particle-motion sensitive organisms is below 1 kHz (Popper et al.
2021).

Potential Impacts of Underwater Sound

As with marine mammals, fishes and invertebrates may experience a range of impacts from underwater
sound depending on physical qualities of the sound source and the environment, as well as the
physiological characteristics and the behavioral context of the species of interest (see Section 3.5.6.1).
Examination of the short- and long-term effects of low frequency sound on marine fish and
invertebrates is critical for understanding the broad range of impacts, especially on important biological
processes such as reproduction, larval development, and recruitment (Carroll et al. 2017). It is important
to note that unlike mammals, whose hair cells do not regenerate, fishes are able to regrow hair cells
that die or become damaged (Corwin 1981), making it less likely that they could experience Permanent
Threshold Shift (PTS); therefore, there are no thresholds focused explicitly on auditory injury. However,
fishes do experience TTS, and when very close to impulsive sound sources or explosions they could
experience barotrauma, a term that refers to a class of injuries ranging from recoverable bruises to
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organ damage (which could ultimately lead to death) (Popper et al. 2014; Stephenson et al. 2010). When
the air-filled swim bladder inside the body of the fish quickly expands and contracts due to a rapid
change in pressure, it can cause internal injuries to the nearby tissues (Halvorsen et al. 2012a). The

greater the difference between the static pressure at the site of the fish and the positive/negative
pressures associated with the sound source, the greater the risk of barotrauma. This means that
impulsive sounds like those generated by impact pile-driving may present a risk of injury due to the
rapid changes in acoustic pressure (Hamernik and Hsueh 1991).

For marine invertebrates, exposure to near-field high amplitude sound may cause anatomical damage
and behavioral responses, although research outside of seismic air gun sources is limited (Carroll et al.
2017). A review by Cones et al. (2023) shows that data from comparable studies of similar sound types
and characterizations provide evidence that acoustic impacts on bivalves tend to be more severe with
increasing received levels. Jézéquel et al. (2023a) identified significant differences between the auditory
thresholds of juvenile and subadult giant scallops, with juveniles being more sensitive, suggesting
ontogenetic differences in hearing sensitivity. Giant scallop auditory thresholds were quantified using
particle acceleration, and behavioral responses were obtained for lower frequencies below 500 hertz
(Hz), with best sensitivity at 100 Hz (Jézéquel et al. 2023a). Giant scallops showed intensity- and
frequency-dependent responses to sounds, with higher valve closures to lower frequencies and higher
sound levels (Jézéquel et al. 2023a). Damage to invertebrate statocysts has been observed as a result of
sound exposure, but it is unclear whether the hair cells can regenerate, like they do in fishes (Solé et al.
2013; Solé et al. 2017). Furthermore, most studies to date have focused on low frequency sound;
however, a playback study using high-frequency stimuli (100-200 kHz sweeps) was reported to elicit a
noise-induced physiological stress response in black sea urchins (Vazzana et al. 2020). As with marine
mammals, continuous, lower-level sources (e.g., vessel noise) are unlikely to result in auditory injury but
could induce changes in behavior or acoustic masking.

Hearing Groups

While there is a wide variety in hearing anatomy and sensitivity among fishes and invertebrates, the
scientific community has generally landed on three categories to describe fish hearing (Table 3.5.5-2).

Table 3.5.5-2. Fish and invertebrate groupings based on hearing anatomy?

Example Species

Sensitivity to Underwater Sound

Hearing Anatomy

1 Fishes with no swim bladder
or other gas chamber,
invertebrates, eggs and

Flatfish, Atlantic mackerel,
sharks, rays, cephalopods,
crustaceans, bivalves

Detect particle motion but not acoustic
pressure, sensitive to sound over
relatively small spatial scales, not

which hearing does not
involve the swim bladder or
other gas volume

tunas, Atlantic salmon,
European seabass, lake
sturgeon, drum, black sea
bass

larvae susceptible to barotrauma. Generally
capable of detecting sounds up to 1 kHz.
22 Fishes with swim bladders in | Bluefish, snapper, some Detect particle motion but not acoustic

pressure. May be susceptible to
barotrauma due to the presence of a
swim bladder. May be sensitive to
sounds up to ~3 kHz.
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Hearing Anatomy Example Species Sensitivity to Underwater Sound

32 Fishes in which hearing Cod, European eel, Detect particle motion and acoustic
involves a swim bladder or squirrelfish, croaker, pressure. May be susceptible to
other gas volume Atlantic herring, goldfish barotrauma. Sounds can be detected

over larger spatial scales and are
generally considered to be the most
sensitive to impacts from anthropogenic
sound. May be able to detect sounds up
to 5 kHz, and in some rare cases (e.g.,
herring) >20 kHz.

INomenclature based on classification in Popper et al. (2014). Example species and frequency ranges from Wiernicki et al.
(2020).

2There is no distinction within Groups 2 and 3 between fishes with open vs. closed swim bladders, though some evidence
suggests that this distinction could be important when considering susceptibility to barotrauma (Popper et al. 2019).
Wiernicki et al. (2020) further divide Group 3 into two subgroups: (1) fishes with anterior projections of the swim bladder,
which bring it in closer proximity to the ear and enhances hearing; and (2) fishes with Weberian ossicles (special bones that
connect the swim bladder to the ear) representing the most sensitive of all fishes.

Regulation of Underwater Sound for Fishes and Invertebrates

Thresholds for Non-Auditory Injury

During construction of the Bay Bridge in California, researchers observed dead fish near pile-driving
operations, suggesting that fish could be killed when in very close proximity (< 33 feet [<10 meters]) to
the pile (Caltrans 2004). Further work around this construction project led to the formation of dual
interim criteria by the Fisheries Hydroacoustic Working Group (2008), which were later adopted by
NMFS. With these interim criteria, the maximum permitted Lpk for a single pile-driving strike is 206
decibel (dB) re 1 pPa, and the maximum accumulated SEL is 187 dB re 1uPa2s for fishes greater than 2
grams, and 183 dB re 1uPa2s for fishes less than 2 grams (Table 3.5.5-3). These criteria are still being
used by NMFS, but given the new information obtained since 2008, the appropriateness of these
thresholds is being reconsidered (Popper et al. 2019).

These early findings prompted a suite of laboratory experiments in which a special testing apparatus
was used to simulate signals from pile-driving that a fish would encounter around 10 meters from a pile
(Casper et al. 20134, 2012, 2013b; Halvorsen et al. 2012a, 2011, 2012b). An important component of
this work was the ability to simulate both the pressure and particle motion components of the sound
field, which is rarely done in laboratory experiments. These studies showed that effects are greater in
fishes with swim bladders than those without, and that species with closed swim bladders experienced
greater damage than those with open swim bladders. Evidence of barotrauma was observed starting at
peak pressures of 207 dB re 1 micropascal (LPa) (Halvorsen et al. 2012a). Larger animals seem to have a
higher susceptibility to injury than smaller animals (Casper et al. 2013a). The researchers found that
most of the species tested showed recovery from injury within 10 days of exposure, but they note that
injured animals may be more vulnerable to predation while they are recovering, and these secondary
effects have not been studied. The authors also conclude that SEL alone is not enough to predict
potential impacts on fishes; the energy in a given strike and the total number of strikes are also
important factors. These studies formed the foundation of the Guidelines for Fish and Sea Turtles by
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Popper et al. (2014a), which became American National Standards Institute (ANSI) standard (#ASA
$3/SC1.4 TR-2014) and have become widely accepted hearing thresholds for fishes and turtles.

No studies have directly measured TTS in fishes as a result of exposure to pile-driving noise. Popper et
al. (2005) exposed caged fish to sounds of seismic airguns (an impulsive signal which can serve as

a proxy), and tested their hearing sensitivity afterwards. Three species with differing hearing capabilities
were exposed to 5 pulses at a mean received Lpk of 207 dB re 1 pPa (186 dB re 1 uPa2s SEL). None of
the fish showed evidence of barotrauma or tissue damage, nor was there damage to the hearing
structures (Song et al. 2008). The species with the least-sensitive hearing - the broad whitefish - showed
no evidence of TTS. The northern pike and lake chub, species with more sensitive hearing, did exhibit
TTS after exposure to seismic pulses, but showed recovery after 18 hours. The findings suggest that
there is a relationship between hearing sensitivity and level of impact, and that species without

a connection between the swim bladder and ear are unlikely to experience TTS. Nonetheless, Popper et
al. (2014a) propose 186 dB re 1 uPa2s SEL as a conservative TTS threshold for all fishes exposed to either
seismic airguns or pile-driving, regardless of hearing anatomy. They acknowledge that research is
needed on potential TTS due to exposure to pile-driving noise, and that future work should measure
particle motion as the relevant cue.

A handful of studies have directly investigated the effects of impulsive sounds on eggs and larvae of
marine fishes and invertebrates, and most have taken place in the laboratory. Bolle et al. (2012) used

a device similar to Halvorsen et al. (2012a) to simulate pile-driving sounds, and found no damage to
larvae of common sole (which has a swim bladder during the larval phase) from an SEL of 206 dB re

1 uPa2s, which the authors surmise is equivalent to the received level at approximately 100 meters from
pile-driving a 4 meter diameter pile. Further work by Bolle et al. (2014) tested larvae of seabass and
herring (both species have swim bladders). Several different life stages were tested, but none of the
species showed a difference in mortality between control and exposed animals. The seabass were
exposed to SELs up to 216 dB re 1 pPa2s and maximum Lpk of 217 dB re 1 pPa, while herring were
exposed to SELs up to 212 dB re 1 pPa2s and maximum Lpk of 207 dB re 1 puPa. Together, the tested
larvae represent the entire range of swim bladder shape types described by Popper et al. (2014a). There
was no difference in impacts experienced by species with and without a swim bladder, or between
those with open or closed swim bladders. Based on this work, Popper et al. (2014a) use 210 dB re

1 pPa2s SEL as a threshold for mortality after exposure to both pile-driving and seismic airguns.

Popper et al. (2014a) provide thresholds for non-recoverable injury, recoverable injury (i.e., mild forms
of barotrauma), and TTS for the three hearing groups described in Table 3.5.5-2 plus an additional
category for eggs and larvae (Table 3.5.5-3). Unlike with marine mammals, Popper et al. (2014a) do not
distinguish between impulsive and non-impulsive sounds; instead they provide thresholds for each
sound type (explosions, pile-driving, seismic airguns, sonars, and continuous sounds). That said, studies
focused on pile-driving are sometimes used to draw conclusions about impacts from seismic airguns,
and vice versa. This is simply due to a lack of comprehensive data for each source type. The thresholds
are all given in terms sound pressure, not particle motion, though many have acknowledged that these
would be more appropriate (Popper and Hawkins 2018). Currently, there are no underwater noise
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thresholds for invertebrates, but the effect ranges are expected to be similar to those predicted for

fishes in Group 1.

Table 3.5.5-3. Acoustic thresholds for fishes for exposure to pile-driving sound

Mortality and
Non-Recoverable
injury

Recoverable
Injury

Fish Hearing Group

Fish without swim bladder (Group 1)* >213 >219 >213 >216 >>186
Fish with swim bladder not involved in hearing (Group 2) | >207 210 >207 203 >186
Fish with swim bladder involved in hearing (Group 3)* >207 207 >207 203 186
Eggs and Larvae! >207 >210 - - -
Fish > 2 g2 206 187

Fish < 2 g2 206 183

1 Popper et al. (2014a) Sound Exposure Guidelines. Note that Popper et al. (2014) use the notation “SELcum,” but SEL without a
subscript is the preferred nomenclature, used here to describe the energy that would be accumulated over an entire pile-
driving event (i.e., installation of a pile). See the Section J.2.1, Units of Measurement, in Appendix J for further detail.

2 Fisheries Hydroacoustic Working Group (2008)

Popper et al. (2014a) present criteria for mortality and non-recoverable injury as a result of exposure to
detonations. They note that it is difficult to disentangle the effects of the compressive forces of the
shock wave (very close to the explosion) from the decompressive effect (area of negative pressure,
further from the explosion), but either can lead to barotrauma or mortality in fishes. Several studies
(e.g., Goertner 1978; Yelverton 1975) have worked with different species, with different charge sizes
and water depths — all of which are important factors in predicting the effects of explosives. Yet Popper
et al. (2014a) derive their thresholds using data from an older study which represents the lowest
amplitude that caused consistent mortality across species (Hubbs and Rechnitzer 1952). Therefore, for
all fishes, regardless of hearing anatomy, the Lpk threshold for mortality and non-recoverable injury is
given as a range: 229-234 dB re 1 uPa by Popper et al. (2014a), but in practice, 229 dB is generally used.

Thresholds for Behavioral Disturbance

NOAA Fisheries currently uses a sound pressure level (SPL) criterion of 150 dB re 1 pPa for the onset of
behavioral effects in fishes (GARFO 2020). The scientific rationale for this criterion is not well supported
by the data (Hastings 2008), and there has been criticism about its use (Popper et al. 2019). Most
notably, the differences in hearing anatomy among fishes suggest the use of a single criterion may be
too simplistic. Furthermore, a wide range of behavioral responses have been observed in the empirical
studies thus far (ranging from startle responses to changes in schooling behavior), and it is difficult to
ascertain which, if any, of those responses may lead to significant biological consequences. Interestingly,
several recent studies on free-ranging fishes (Hawkins et al. 2014; Roberts et al. 2016; see detail in
Section 3.5.5.3.3) have observed the onset of different behavioral responses at similar received levels
(Lpk-pk of 152-167 dB re 1 pPa), and Popper et al. (2019) suggest that a received level of 163 dB re 1 pPa
Lpk-pk might be more appropriate than the current SPL criterion of 150 re 1 pPa. Finally, given that most
species are more sensitive to particle motion and not acoustic pressure, the criteria should, at least in
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part, be expressed in terms of particle motion. However, until there is further empirical evidence to

support a different criterion, the 150 dB re 1 puPa SPL threshold remains in place as the interim metric
that regulatory agencies have agreed upon.

3.5.5.1.4 Essential Fish Habitat

The Magnuson-Stevens Fisheries Conservation and Management Act requires fishery management
councils to:

1. Describe and identify EFH for managed species (and their prey) in their respective regions;
2. Specify actions to conserve and enhance EFH; and

3. Minimize the adverse effects of fishing on EFH.

The Magnuson-Stevens Fisheries Conservation and Management Act requires federal agencies to
consult on activities that may negatively affect EFH identified in Fishery Management Plans (FMPs). In
the NY Bight area, fishery species and EFH are managed by the Mid-Atlantic Fishery Management
Council (MAFMC), New England Fishery Management Council (NEFMC), and the Office of Highly
Migratory Species (HMS). The Atlantic States Marine Fisheries Commission (ASMFC) manages some
species and habitat at the state level. Table 3.5.5-4 provides a summary of the Regional Fishery
Management Plan Species including life stages within the NY Bight lease areas.

Table 3.5.5-4. Fishery Management Plans and species including life stage within the NY Bight
lease areas

New England Fishery Management | Mid-Atlantic Fishery Atlantic Highly Migratory Species
Plan Species Management Plan Species Fishery Management Plan Species
Atlantic Cod; E, L, A Atlantic Butterfish; E, L, J Atlantic Albacore Tuna; J

Atlantic Herring; L, J, A Atlantic Mackerel; E, L, J, A Atlantic Bluefin Tuna; J, A
Atlantic Sea Scallop; E, L, J, A Atlantic Surfclam; J, A Atlantic Skipjack Tuna; J, A
Haddock; L, J Black Sea Bass; L, J, A Atlantic Yellowfin Tuna; J

Little Skate; J, A Bluefish; E, L, J, A Blue Shark; L, J, A

Monkfish; E, L, J, A Longfin Inshore Squid; E, J, A Common Thresher Shark; L, J, A
Ocean Pout; E, J, A Ocean Quahog; J, A Dusky Shark; L, J, A

Pollock; L Scup; J, A Sand Tiger Shark; L, J

Red Hake; E, L, J, A Spiny Dogfish; J, A Sandbar Shark; L, J, A

Silver Hake; E, L, J Summer Flounder; E, L, J, A Shortfin Mako Shark; L, J, A
Windowpane Flounder; E, L, J, A - Smooth Dogfish; L, J, A

Winter Flounder; L, J, A -- Tiger Shark; J, A

Winter Skate; J, A - White Shark; L, J, A

Witch Flounder; E, L, A -- -

Yellowtail Flounder; E, L, J, A - --

A=adult, E=egg, F=females, J=juvenile, L=larvae, SF=sub-females.

Three basic marine habitat types occur in the region: pelagic (water column), benthic softbottom, and
benthic hardbottom. Within inshore waters, additional biogenic habitats such as emergent vegetation,
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SAV, and oyster reefs are important. Various managed species use these inshore habitats for shelter,
feeding, growth, and reproduction. NY Bight area pelagic habitats support longfin inshore squids, coastal
pelagic fishes (Atlantic mackerel [Scomber scombrus], Atlantic herring [Clupea harengus], Atlantic
butterfish [Peprilus triacanthus], bluefish [Pomatomus saltatrix], spiny dogfish [Squalus acanthias]), and
oceanic pelagic fishes (tunas [Thunnus spp.] and sharks [Carcharhinidae, Lamnidae, Squalidae]).
Members of the oceanic pelagic group (HMS) can span the entire NY Bight area through migratory,
feeding, and reproductive activity (NMFS 2006, 2017).

Managed softbottom demersal invertebrate species include Atlantic surfclam, Atlantic sea scallop, and
ocean quahog, and softbottom fishes include summer flounder (Paralichthys dentatus), scup
(Stenotomus chrysops), and spiny dogfish. Black seabass (Centropristis striata) is an example of

a hardbottom species with EFH in the NY Bight lease areas. Inshore habitats provide shelter for early life
stages of summer flounder, striped bass (Morone saxatilis), bluefish, weakfish (Cynoscion regalis), black
seabass, and scup. All major NY Bight habitats produce prey such as benthic invertebrates, anchovies
(Engraulidae), silversides (Atherinidae), herrings (Clupeidae), and sand lances (Ammodytidae), which are
important to many managed species (Kritzer et al. 2016).

The fishery management councils also identify EFH habitat areas of particular concern (HAPC). HAPCs
are discrete subsets of EFH that provide important ecological functions or are especially vulnerable to
degradation. No designated HAPCs are located within the NY Bight lease areas; however, summer
flounder and sandbar shark HAPCs (Figure 3.5.5-2) may overlap with potential NY Bight offshore export
cable corridors and vessel routes to the identified representative ports (see Chapter 2, Alternatives).
Summer flounder HAPC has not been spatially defined by NOAA but includes native species of
macroalgae, seagrasses, and freshwater and tidal macrophytes (i.e., SAV) in any size bed, as well as
loose aggregations, within summer flounder EFH.
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Figure 3.5.5-2. HAPCs within the NY Bight from Cape Cod, Massachusetts, to Cape Henlopen,
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It is important to note that in addition to SAV being an EFH HAPC, it is also a Special Aquatic Site under
the CWA. SAV is an important inshore habitat component for many marine species. Once affected,
SAV can be difficult to replace, and such efforts are often deemed unsuccessful (Lefcheck et al. 2019).

3.5.5.2 Impact Level Definitions for Finfish, Invertebrates, and Essential Fish Habitat

Definitions of potential impact levels are provided in Table 3.5.5-5. Beneficial impacts on finfish,
invertebrates, and essential fish habitat are described using the definitions described in Section 3.3.2
(see Table 3.3-1).

Table 3.5.5-5. Adverse impact level definitions for finfish, invertebrates, and EFH

Impact Level ‘ Definition

Negligible Regardless of the duration of the effects from IPFs, there would be no measurable impacts on
species or habitat, or impacts would be so small that they would be extremely difficult or
impossible to discern or measure.

Minor The duration of effects from IPFs may be short to long term in nature. Most impacts on species
are expected to be avoided; if impacts occur, they may result in the loss of a few individuals but
there would be no regional or population-level impacts. Impacts on sensitive habitats are
avoided; impacts on other habitats are short term in nature.

Moderate The duration of effects from IPFs may be short term, long term, or permanent in nature.
Impacts on species may include the loss of individuals and regional impacts but would not
result in population-level effects. Impacts on habitat may be short term, long term, or
permanent and may include impacts on sensitive habitats but would not result in impacts on
sensitive habitats at a regional level or population-level effects on species that rely on these
habitats.

Major The duration of effects from IPFs may be short term, long term, or permanent in nature.
Impacts would affect the viability of the population and would not be fully recoverable over the
life of the project or beyond. Impacts on habitats would be long term to permanent or are
expected to result in regional-level or population-level impacts on habitats or species that rely
on those habitats.

Accidental releases, anchoring, cable emplacement and maintenance, discharge/intakes, electric and
magnetic fields and cable heat, land disturbance, survey gear utilization, lighting, noise, port utilization,
and presence of structures are contributing IPFs to finfish, invertebrates, and EFH. However, these IPFs
may not necessarily contribute to each individual issue outlined in Table 3.5.5-6.

Table 3.5.5-6. Issues and indicators to assess impacts on finfish, invertebrates, and EFH

Issue ‘ Impact Indicator
Underwater noise and Finfish: Extent, frequency, and duration of noise above established effects thresholds,
vibration and other quantifiable effects as noted in Section 2.5 (Tables 1-4) in the COP

Modeling Guidelines.!

Invertebrates: Qualitative estimate of potential disturbance, injury, or mortality on
invertebrates based on extent, frequency, and duration of noise or vibration.
Crushing, deposition, Estimated extent of potential disturbance, injury, and mortality-level effects on fish
and entrainment and invertebrates (including eggs and larvae) from crushing or burial by construction
equipment and materials placement; entrainment by construction equipment; and
burial from suspended sediment deposition.
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Issue Impact Indicator
Seabed profile and Short-term and long-term effects on water column and benthic habitats by habitat
water column displacement by monopiles; habitat modification by placement of scour protection
alteration and concrete mattresses; short-term alteration of softbottom benthic habitat

function; and long-term alteration of complex benthic habitat function.

Water quality impacts Duration and intensity of suspended sediment impacts.

Accidental spills, releases of trash and debris.

Artificial light Extent and duration of artificial light effects.

Power transmission Exposure above ambient EMF levels based on extent, duration, and proximity of
contact with or exposure to infrastructure; species sensitivity. 2

Lhttps://www.boem.gov/renewable-energy/boemoffshorewindpiledrivingsoundmodelingguidance.

2EMF 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 NY Bight projects. 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).

3.5.5.3 Impacts of Alternative A — No Action — Finfish, Invertebrates, and Essential Fish
Habitat

When analyzing the impacts of the No Action Alternative on finfish, invertebrates, and EFH, BOEM
considered the impacts of ongoing activities, including ongoing non-offshore-wind and offshore wind
activities, on the baseline conditions for these resources. The cumulative impacts of the No Action
Alternative considered the impacts of the No Action Alternative in combination with the other planned
non-offshore-wind and offshore wind activities as described in Appendix D, Planned Activities Scenario.

3.5.5.3.1 Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for finfish, invertebrates, and EFH described in
Section 3.5.5.1, Description of the Affected Environment and Future Baseline Conditions, would continue
to follow current regional trends and respond to IPFs introduced by other ongoing activities. Ongoing
activities within the geographic analysis area that contribute to impacts on finfish, invertebrates, and
EFH are generally associated with commercial harvesting and fishing activities, fisheries bycatch, water
quality degradation and pollution, dredging (e.g., for navigation, port development, marine minerals
extraction), accidental fuel leaks or spills, and climate change. See Appendix D, Table D1-10 for a
summary of potential impacts associated with ongoing non-offshore-wind activities by IPF for finfish,
invertebrates, and EFH. The effects on these resources from these ongoing non-offshore-wind activities
will continue and result in similar impacts regardless of offshore wind energy development. The rate and
continuation of these activities is uncertain but their effects on finfish, invertebrates, and EFH would be
detectable from changes in various metrics including habitat structure, species abundance, diversity,
and composition.

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on
finfish, invertebrates, and EFH are listed in Table 3.5.5-7. Ongoing O&M of Block Island and CVOW-Pilot
projects and ongoing construction of the Vineyard Wind 1 (OCS-A 0501), South Fork Wind (OCS-A 0517),
Ocean Wind 1 (OCS-A 0498), Revolution Wind (OCS-A 0486), Sunrise Wind (OCS-A 0487), Empire Wind 1
and 2 (OCS-A 0512), New England Wind Phase 1 and 2 (OCS-A 0534), and CVOW-C (OCS-A 0483) projects
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would affect finfish, invertebrates, and EFH through the primary IPFs of noise, presence of structures,
and seabed disturbance from cable emplacement.

Some mobile invertebrates can migrate long distances and encounter a wide range of stressors over
broad geographical scales (e.g., longfin and shortfin squid). Their mobility and broad range of habitat
requirements may also indicate that limited disturbance may not have measurable effects on their
stocks (populations). This would apply to finfish, where populations are composed largely of long-range
migratory species; it would be expected that their mobility and broad ranges would preclude many
temporary and short-term impacts associated with ongoing offshore impacts throughout the geographic
analysis area. Invertebrates with more restricted geographical ranges, sessile invertebrates, or life
stages can be subject to the above stressors over time and can be more sensitive (Guida et al. 2017).

Seafloor habitat is routinely disturbed through anchoring, submarine cable installation, dredging

(e.g., navigation, marine minerals extraction, military purposes), and commercial fishing use of bottom
trawls and dredge fishing methods. Abandoned or lost fishing gear remains in the aquatic environment
for extended time periods, often entangling or trapping mobile invertebrate and fish species. Based on
data from NOAA, bycatch affects many species throughout the geographic analysis area—most notably,
windowpane flounder, blueback herring, shark species, and hake species; the majority of bycatch is

a result of open area scallop trawls, large-mesh otter trawls, conch pots, and fish traps (NOAA 2019).
Water quality impacts from ongoing onshore and offshore activities affect nearshore habitats, and
accidental spills can occur from pipeline or marine shipping. Invasive species can be accidentally
released in the discharge of ballast water and bilge water from marine vessels. The resulting impacts on
invertebrates and finfish depend on many factors but can be widespread and permanent, especially if
the invasive species becomes established and outcompetes native species.

Global climate change has the potential to affect the distribution and abundance of invertebrates and
their food sources, primarily through increased water temperatures but also through changes to ocean
currents and increased acidity. Finfish and invertebrate migration patterns can be influenced by warmer
waters, as can the frequency or magnitude of disease (Hare et al. 2016). Regional water temperatures
that increasingly exceed the thermal stress threshold may affect the recovery of the American lobster
fishery off the East Coast of the United States (Rheuban et al. 2017). Ocean acidification driven by
climate change is contributing to reduced growth, and, in some cases, decline of invertebrate species
with calcareous shells. Increased freshwater input into nearshore estuarine habitats can result in water
quality changes and subsequent effects on invertebrate species (Hare et al. 2016).

Based on a recent study, marine, estuarine, and riverine habitat types were found to be moderately to
highly vulnerable to stressors resulting from climate change (Farr et al. 2021). In general, rocky and mud
bottom, intertidal, special areas of conservation, kelp, coral, and sponge habitats were considered the
most vulnerable habitats to climate change in marine ecosystems (Farr et al. 2021). Similarly, estuarine
habitats considered most vulnerable to climate change include intertidal mud and rocky bottom,
shellfish, kelp, SAV, and native wetland habitats. Riverine habitats found to be most vulnerable to
climate change include native wetland, sandy bottom, water column, and SAV habitats. As invertebrate
habitat, finfish habitat, and EFH may overlap with these habitat types, the environmental study

Affected Environment and Environmental Consequences 3.5.5-18 UsSDOI | BOEM



conducted by Farr et al. (2021) suggests that marine life and habitats could experience dramatic changes
and decline over time as impacts from climate change continue.

3.5.5.3.2 Impacts of Alternative A — No Action on ESA-Listed Species

As noted in Section 3.5.5.1, Description of the Affected Environment and Future Baseline Conditions,
five ESA-listed fish species may occur in the NY Bight area (Atlantic salmon, giant manta ray, oceanic
whitetip shark, Atlantic sturgeon, shortnose sturgeon); however, only two are most likely to be present
and have the potential to be impacted, the Atlantic sturgeon and the giant manta ray.

The primary IPFs from ongoing non-offshore-wind and offshore wind activities that could impact the
Atlantic sturgeon and the giant manta ray are survey gear utilization from trawl and gillnet fisheries
surveys and noise impacts from pile-driving.

Trawl and gillnet surveys for fisheries monitoring could include the capture of Atlantic sturgeon in trawl
gear, which has the potential to result in injury and mortality, reduced fecundity, and delayed or
aborted spawning migrations (Moser and Ross 1995; Collins et al. 2000; Moser et al. 2000). Capture of
sturgeon in trawl gear could result in injury or death; however, the use of trawl gear has been used as

a safe and reliable method to capture sturgeon if tow time is limited. Trawl surveys conducted as part of
fisheries monitoring would be limited to small sampling nets, short tow times, and slow tow speeds,
which would reduce the risk of capture. Any captured sturgeon is expected to be released alive and
without significant injury, though injury can occur. Given the short tow times for trawl surveys, fisheries
and habitat surveys are not expected to result in large numbers of Atlantic sturgeon mortality, but a few
could occur without affecting the overall population; therefore, impacts would be minor.

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on
finfish, invertebrates, and EFH are listed in Table 3.5.5-7. The ongoing construction of the Vineyard Wind
1 (OCS-A 0501), South Fork Wind (OCS-A 0517), Ocean Wind 1 (OCS-A 0498), Revolution Wind (OCS-A
0486), Sunrise Wind (OCS-A 0487), Empire Wind 1 and 2 (OCS-A 0512), New England Wind Phase 1 and 2
(OCS-A 0534), and CVOW-C (OCS-A 0483) projects would include pile-driving. Both the Atlantic sturgeon
and giant manta rays are hearing generalists that are relatively insensitive to sound when compared to
fish species that are hearing specialists. These species also have different hearing sensitivities based on
physiological differences in the structure of their hearing organs. Atlantic sturgeon may experience
behavioral disturbance from pile-driving noise but are expected to be able to avoid exposure to noise
above the levels that could result in exposure to the cumulative injury threshold. Given anticipated
avoidance of disturbing levels of sound, exposure to these sound levels is expected to be temporary, as
fish are expected to resume normal behaviors following the completion of pile-driving (Krebs et al. 2016;
Shelledy et al. 2018). Based on the small scale of anticipated effects, the effects of underwater noise
associated with impact pile-driving leading to injury or behavioral disturbance to ESA-listed species
would likely be negligible.
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3.5.5.3.3 Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impact of the No Action
Alternative in combination with other planned non-offshore-wind and offshore wind activities (without
the NY Bight projects). Planned non-offshore-wind activities that may affect finfish, invertebrates, and
EFH include new submarine cables, transmission systems (e.g., PBI), and pipelines, tidal energy projects,
marine minerals extraction, dredging, military use, marine transportation, and oil and gas activities (see
Appendix D for a description of planned activities). Impacts from planned non-offshore-wind activities
would be similar to those from ongoing activities and may include temporary and permanent impacts on
finfish, invertebrates, and EFH from disturbance, injury, mortality, habitat degradation, and habitat
conversion. While these impacts would have localized effects on finfish, invertebrates, and EFH,
population-level effects would not be expected.

Other cumulative impacts include changes in species distribution due to climate change (i.e., increased
sea temperatures, changes in ocean circulation patterns, etc.), from the time of this assessment until
construction and operation of wind projects in the NY Bight is finalized. Multiple species have shifted
their distribution >100 miles (160 kilometers) northwards in the last five decades (e.g., black seabass,
American lobster, red hake) (Kleisner et al. 2017; USEPA 2023). The resulting changes in species
distribution (latitude and depth) may also impact commercial and for-hire fishing activities.

Ongoing and planned offshore wind activities within the geographic analysis area that contribute to
impacts to finfish, invertebrates, and EFH are listed in Table 3.5.5-7.

Table 3.5.5-7. Ongoing and planned offshore wind in the geographic analysis area for finfish,
invertebrates, and EFH

Ongoing/Planned Projects by Region
Ongoing — 12 projects? MA/RI
o Block Island (State waters)
e Vineyard Wind 1 (OCS-A 0501)
e South Fork Wind (OCS-A 0517)

e Revolution Wind (OCS-A 0486)
e Sunrise Wind (OCS-A 0487)
e New England Wind (OCS-A 0534) Phase 1

e New England Wind (OCS-A 0534) Phase 2
NY/NJ

e Ocean Wind 1 (OCS-A 0498)

e Empire Wind 1 (OCS-A 0512)

e Empire Wind 2 (OCS-A 0512)

VA/NC

e CVOW-Pilot (OCS-A 0497)

e CVOW-Commercial (OCS-A 0483)
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Ongoing/Planned Projects by Region

Planned — 16 projects? MA/RI

e SouthCoast Wind (OCS-A 0521)

e Beacon Wind 1 (OCS-A 0520)

= e Beacon Wind 2 (OCS-A 0520)

% e Bay State Wind (OCS-A 0500)

e OCS-A 0500 remainder

e OCS-A 0487 remainder

e Vineyard Wind Northeast (OCS-A 0522)

NY/NJ

e Ocean Wind 2 (OCS-A 0532)

e Atlantic Shores North (OCS-A 0549)

o Atlantic Shores South (OCS-A 0499)

DE/MD

e Skipjack (OCS-A 0519)

e US Wind/Maryland Offshore Wind (OCS-A 0490)

e GSOE | (OCS-A 0482)

e OCS-A 0519 remainder

VA/NC

o Kitty Hawk North (OCS-A 0508)

o Kitty Hawk South (OCS-A 0508)

CVOW = Coastal Virginia Offshore Wind; DE = Delaware; GSOE = Garden State Offshore Energy; MA = Massachusetts;
MD = Maryland; NC = North Carolina; NJ = New Jersey; NY = New York; Rl = Rhode Island; VA = Virginia
1 Refer to footnotes 9 and 10 in PEIS Chapter 1 for additional information on the status of Ocean Wind 1, Empire Wind 1, and

Empire Wind 2.
2Status as of September 20, 2024.

Accidental releases: Using the assumptions in Appendix D, there would be a low risk of a release of
hydrocarbon products from any of the more than 2,331 WTGs and 64 OSSs comprising the offshore wind
projects in the geographic analysis area, with a total of approximately 26,798,248 gallons (101,442,404
liters) of fuel/fluids/hazardous materials contained in all offshore wind facilities. From 2000 to 2009, the
average spill size for vessels other than tanker ships and tanker barges was 88 gallons (333 liters) (USCG
2011). Should a spill from a vessel associated with the offshore wind activities occur, BOEM anticipates
that the volume would be similar. According to BOEM modeling (Bejarano et al. 2013), a release of
128,000 gallons (484,533 liters) is likely to occur no more often than once per 1,000 years, and a release
of 2,000 gallons (7,571 liters) or less is likely to occur every 5 to 20 years. The probability of an
accidental discharge or spill occurring simultaneously from multiple WTGs is extremely low. An oil
weathering model used by NOAA predicted that a spill of 105,000 gallons (397,468 liters) would
dissipate rapidly, and depending on the ambient conditions, would reach a concentration of 0.05
percent between 0.5 and 2.5 days (Tetra Tech Inc. 2015). The volume tested was 1,931 times the
average volume recorded by the USCG, suggesting that 88 gallons would dissipate much faster and
affect a much smaller area. Therefore, along with the low likelihood of a large release and the rapid
dissipation, impacts on finfish, invertebrates and EFH are extremely unlikely. As described in Section 2.3,
Non-Routine Activities and Events, accidental releases of chemicals, gases, or man-made debris may
occur as a result of a structural failure and could result in impacts on finfish, invertebrates, and essential
fish habitat.
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Marine invasive species have been accidentally introduced into habitats along the U.S. Atlantic seaboard
in multiple instances. Pederson et al. (2005) list the numerous vectors that transport invasive organisms
and inoculate new areas. Ballast water exchange/discharge and biofouling are the two main vectors for
invasive species introduction (Carlton et al. 1995; Drake 2015). Some of the dominant vectors are
shipping and hull fouling, aquaculture, marine recreational activities, commercial and recreational
fishing, and ornamental trades. Still, use of canals by various vessels, offshore drilling, hull cleaning
activities, habitat restoration, research, and floating marine debris (particularly plastics) may also
facilitate the transfer of invasive organisms (Pederson et al. 2005). The offshore wind industry would
increase the risk of accidental releases of invasive species due to increased maritime traffic. Vessels
required for the importation of components of the WTGs, 0OSSs, and submarine power cables and the
specialized construction vessels from international ports could potentially represent transport vectors.
The impacts related to the release and establishment of invasive species on finfish, invertebrates, and
EFH are multifaceted. Invasive species such as the Asian shore crab (Hemigrapsus sanguineus) have
spread throughout most of the Mid-Atlantic Bight and northern areas of the South Atlantic Bight. The
Asian shore crab was first collected in the Delaware Bay area in 1988 and has subsequently extended its
distribution north to Maine and south to North Carolina (Epifanio 2013). The impacts of invasive species
on finfish, invertebrates, and EFH could be strongly adverse, widespread, and permanent. The
introduction and impact of the Asian shore crab in the geographic analysis area is a prime example of

a species that became established and has out-competed native fauna and adversely modified the
coastal habitat. The increase in this risk related to the offshore wind industry would be slight compared
to the risk from ongoing activities. The potential for introducing an invasive species through ballast
water releases or biofouling from installation activities is estimated to be short term and localized and
to result in limited changes to finfish, invertebrates, and EFH. As such, accidental releases from offshore
wind development would not be expected to contribute appreciably to the cumulative impacts on
finfish, invertebrates, and EFH; impacts on these resources would be considered negligible.

Anchoring: Vessel anchoring related to ongoing, commercial, and recreational activities continues to
cause temporary to permanent impacts in the immediate area where anchors and chains meet the
seafloor. Spud barges, jack-up vessels, or DP vessels may be required for other offshore wind projects;
only spud barges and jack-up vessels will affect the seafloor during emplacement and removal. Impacts
on finfish, invertebrates, and EFH are greatest for sensitive EFH (e.g., eelgrass, hardbottom) and sessile
or slow-moving species (e.g., corals, sponges, and sedentary shellfish). Impacts from anchoring would
occur during construction and installation activities related to the placement of WTGs and their scour
protection, placement of OSSs, and installation of the submarine power cable arrays, depending upon
the vessels used. Impacts resulting from anchoring or bottom contact would include increased turbidity
levels and potential for contact causing mortality of demersal species and, possibly, degradation of
sensitive habitats. All impacts would be localized, and turbidity would be temporary; therefore, impacts
from anchor contact (or spud can or leg emplacement) are expected to be short term. Degradation of
sensitive habitats such as certain types of hardbottom or eelgrass could result in long-term to
permanent impacts. The footprint of each anchor would be relatively small and of short duration and
would represent a minor cumulative impact on the finfish and invertebrate community.
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Cable emplacement and maintenance: The ongoing and planned offshore wind activities would require
cable installation and maintenance activities that would disturb the seafloor and cause temporary
increases in suspended sediment; these disturbances are local and limited to the cable corridor. Ongoing
and planned non-offshore wind activities, such as the construction of HDD exit pits and conduits for
transmission systems, may also disturb the seafloor and cause temporary increases in suspended
sediment. Cable installation and maintenance would use ground disturbance (grapnel runs), jetting, jet
plowing, or dredging equipment to install and support cable burial maintenance operations. Cable
installation and burial maintenance activities have the potential to disturb, displace, and injure finfish
and invertebrates and result in temporary to long-term habitat alterations, depending on the benthic
habitat type. The intensity of impacts depends on the time (season) and place (habitat type) where the
activities occur.

The process of cable installation can cause localized short-term impacts (habitat alteration, change in
complexity) through seabed profile alterations as well as through sediment mobilization and
redeposition. Assuming the extent of such impacts is proportional to the length of cable installed, such
impacts from offshore wind activities could be extensive within the proposed interarray and offshore
export cable corridor construction paths. Dredging would most likely occur in sand wave areas where
typical jet plowing is insufficient to meet cable burial target depths. Sand waves that are dredged would
likely be redeposited in areas containing similar sediments. Any particular sand wave may not recover to
the same height and width as pre-disturbance. However, the habitat function would largely recover
post-disturbance, although full recovery of faunal assemblage may require several years (Boyd et al.
2005). Therefore, seabed profile alterations, while locally intense, are expected to have minor
cumulative impacts on finfish, invertebrates, and EFH on a regional scale.

Cable emplacement methods may include dredging equipment, including mechanical dredging or
hydraulic dredging. Entrainment and impingement of organisms (mobile finfish and invertebrates, eggs,
and larvae) could occur at intakes for cable-laying equipment. Impacts from entrainment and
impingement of finfish and invertebrates associated with cable emplacement would be mostly confined
to cable centerlines and would be short term and minor. Water jetting would entrain and possibly injure
or kill small organisms, but this impact would be relatively small and localized.

Cable installation and burial activities supporting the ongoing and planned offshore wind development
projects will be the primary cause for sediment deposition and burial impacts within the geographic
analysis area. Cable installation activities in certain regions of the geographic analysis area would use
jet-plowing and dredging installation methodologies to install and bury the interarray and offshore
export cables associated for each project. Generally, permit requirements for these operations will
mandate mitigation activities to reduce the temporal and spatial impacts related to both dredging and
jet-plow activities. Even with stringent adherence to mitigation procedures, sediment dispersion and
redisposition could have negative impacts on eggs and larvae of finfish and invertebrates. This is
particularly critical for demersal eggs such as longfin squid, which are known to have high rates of egg
mortality if egg masses are exposed to abrasion or burial (BOEM 2021a). Impacts related to sediment
deposition and burial may vary based on season, or time of year and regional conditions within each

Affected Environment and Environmental Consequences 3.5.5-23 UsSDOI | BOEM



planned project area. The impacts of sediment deposition and burial on finfish, invertebrates, and their
EFH from ongoing and planned offshore wind development projects would likely be minor.

Discharges/intakes: Entrainment and impingement of finfish, invertebrates, and planktonic larvae could
occur at cooling water intakes for HVDC converter OSSs (Middleton and Barnhart 2022). Section 316(b)
of the CWA requires NPDES permits to ensure that the location, design, construction, and capacity of
cooling water intake structures reflect the best technology available to minimize adverse environmental
impact from impingement and entrainment of aquatic organisms. Impacts of entrainment and
impingement on finfish and invertebrates at HVDC converter intakes would be limited to the immediate
area of the 0OSSs and to intake volumes. Impacts on finfish, invertebrates, and EFH from entrainment
and impingement at intakes are expected to be short term and minor.

Electric and magnetic fields and cable heat: EMFs emanate continuously from installed electrical power
transmission cables. Biologically notable impacts on finfish, invertebrates, and EFH have not been
documented for AC cables (CSA Ocean Sciences Inc. and Exponent 2019; Thomsen et al. 2015), but
behavioral impacts have been documented as negligible for some benthic species (North Sea prawn,
round crab, glacial relict isopod, blue mussel, and young flounder) and minor for others (skates and
lobster) present near operating DC cables (Taormina et al. 2020; Hutchison et al. 2018). Additionally,
electromagnetic-sensitive species (e.g., sharks, skates, and rays) have been shown to respond to HVAC,
but adverse consequences have not been established (Gill et al. 2012). Buried submarine cables can
warm the surrounding sediment in contact with the cables up to tens of centimeters but impacts on
bottom-dwelling organisms are expected to be insignificant (Taormina et al. 2018) and would be limited
to a small area around the cable. Studies have shown that EMFs would likely not interfere with
movement or migration of marine species (Kavet et al. 2016). However, although there are research
gaps, EMF emissions from subsea power cables can have a measurable impact on the early life history
and consequently the population dynamics of some crustaceans if the exposure levels are high enough
(Harsanyi et al. 2022; Hutchinson et al. 2020). EMF exposure levels in the cable corridor environment are
not expected to reach high enough energy levels to impact populations and there is no evidence to
indicate that EMFs from undersea AC or DC power cables negatively affect commercially and
recreationally important fish species (CSA Ocean Sciences Inc. and Exponent 2019; Gill and Desender
2020; NYSERDA 2017; SEER 2022; Taormina et al. 2018); however, low-intensity EMFs from AC cables
are biologically relevant as they may attract fish by mimicking prey bioelectric fields, and EMFs from DC
cables have been associated with increased exploratory activity in lobsters and skates (Hutchinson et al.
2020). Therefore, cumulative impacts of EMFs on finfish, invertebrates, and EFH from ongoing and
planned actions would likely range from negligible to minor.

Survey gear utilization: Survey gear utilization refers to fisheries monitoring survey gear, site
characterization equipment, and commercial fishing gear. Post-ROD preconstruction, construction, and
post-construction fisheries monitoring surveys for ongoing and planned projects would continue to
harvest finfish and macroinvertebrates. These surveys could include trawl surveys (impacting finfish and
squid) and clam dredge surveys (ocean quahog and surfclam).
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Trawl and gillnet surveys for fisheries monitoring would likely result in direct impacts on finfish,
invertebrates, and EFH and has the potential to result in injury and mortality, reduced fecundity, and
delayed or aborted spawning migrations (Moser and Ross 1995; Collins et al. 2000; Moser et al. 2000).
Trawl surveys conducted as part of fisheries monitoring would be limited to small sampling nets, short
tow times, and slow tow speeds, which would reduce the risk of capture. Given the short tow times for
trawl surveys, impacts from fisheries and habitat surveys would likely be negligible.

Post-ROD survey HRG equipment that would be used for offshore wind projects at a minimum would
use side-scan sonar, sub-bottom profiler, magnetometer, and multibeam echosounder. Following the
HRG surveys, geotechnical surveys using vibracores, sediment grabs, and cone penetration tests would
likely occur as well. Some of this gear would come in contact with benthic resources, which can disrupt
the habitat and cause mortality by crushing if under the gear. Other gear would add short-term sound
inputs, which may temporarily disturb finfish and invertebrates as well as impact EFH. Impacts from
these surveys are expected to be negligible due to the short duration and scale of spatial impact.

Multiple fishing grounds are located within the NY Bight area, including Cholera Bank, Middle Ground
Bank, and Angler Bank, and a variety of regulated gear types and fishing techniques are currently used
(NYSERDA 2017). Menhaden (Brevoortia tyrannus), mackerel, butterfish, and summer flounder all
provide high commercial fishing revenue in New York, New Jersey, and Rhode Island (BOEM 2021). See
Section 3.6.1 for more information. Several managed invertebrate species occur in the NY Bight area,
including longfin inshore squid, Atlantic sea scallops, Atlantic surfclams, ocean quahogs, horseshoe
crabs, blue crabs, and American lobsters (BOEM 2021). Stock assessment accuracy may be minimized
because current fisheries survey designs and sampling methods that support these assessments will not
be sustainable within wind farm areas due to operational safety considerations and the incompatibility
of survey methods (Gill et al. 2020). The gear used would continue to affect finfish (including Atlantic
sturgeon), invertebrates, and EFH, especially those that disturb the seafloor (trawls, dredges). Scallop
and clam dredgers as well as bottom trawlers are ranked second and third for the highest landings
within the NY Bight lease areas. See Section 3.6.1 for more details. Dredging and trawling are methods
used to land clams, scallops, and other benthic species. Disturbance of benthic invertebrate
communities by commercial fishing activities can adversely affect community structure and diversity and
limit recovery from offshore wind farms (Avanti Corporation and Industrial Economics 2019), although
this impact is less notable in sandy areas that are strongly influenced by tidal currents and waves
(Nilsson and Rosenberg 2003; Sciberras et al. 2016). This repetitive impact of regulated bottom-tending
fishing gear would be moderate.

Overall, the cumulative impacts from ongoing and planned activities would range from negligible (for
fisheries monitoring and site characterization) to moderate (for commercial fishing activities).

Lighting: Light can attract finfish and invertebrates, potentially affecting distributions in a highly
localized area. Light may also disrupt natural cycles (e.g., spawning), possibly leading to short-term
impacts. Marine vessels have an array of lights, including navigational lights and deck lights. There is
little downward-focused lighting and, therefore, only a small fraction of the emitted light enters the
water. Light impacts from vessels can be mitigated through application of BOEM’s Guidelines for
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Lighting and Marking of Structures Supporting Renewable Energy Development (BOEM 2021). Light
sources from offshore structures would occur during their operational phase, and these would be
gradually added to the geographic analysis area over time. Lighting of turbines and other structures
would be minimal (navigation and aviation hazard lights) and in accordance with BOEM guidance. The
impacts from lighting related to the ongoing and planned offshore wind activities are highly localized
and spatially restricted in comparison to planned non-offshore-wind activities. The impacts of light on
finfish, invertebrates, and EFH from offshore wind activities would likely be short term, limited to highly
localized attraction, and include some potential disruption of spawning cycles. Light impacts on finfish
and invertebrates would likely be considered negligible.

Noise: Anthropogenic noises on the OCS associated with offshore wind development include noise from
G&G surveys, UXO detonations, pile-driving activities, vessel traffic, cable-laying activities, aircraft, WTG
operations, and conceptual decommissioning. These noises have the potential to cause temporary
effects on some finfish and invertebrate species and their EFH resources by displacing them and,
potentially, changing their temporal feeding and migratory behavior. BOEM anticipates that these
impacts would be localized and temporary. Potential impacts could be greater if avoidance and
displacement of finfish and invertebrates occurs during seasonal spawning or migration periods.

Geophysical and Geotechnical Surveys

Of the sources that may be used in geophysical surveys for offshore wind, only a handful (e.g., boomers,
sparkers, bubble guns, and some sub-bottom profilers [SBPs]) emit sounds at frequencies that are within
the hearing range of most fishes and invertebrates (see Appendix J for more detail on these sources
[Crocker and Fratantonio 2016; Ruppel et al. 2022]). This means that side-scan sonars, multibeam
echosounders, and some SBPs would not be audible, and thus would not affect them. For the sources
that are audible, it is important to consider other factors such as source level, beamwidth, and duty
cycle (Ruppel et al. 2022). Boomers, sparkers, hull-mounted SBPs, and bubble guns have source levels
close to the threshold for injury for pressure-sensitive fishes, so unless a fish was within a few meters of
the source, injury is highly unlikely (Crocker and Fratantonio 2016; Popper et al. 2014). Behavioral
impacts could occur over slightly larger spatial scales. For example, if one assumes an SPL threshold of
150 dB re 1 pPa for behavioral disturbance (GARFO 2020) and spherical spreading loss, sounds with
source levels of 190 dB re yuPa-m would fall below this threshold approximately 328 feet (100 meters)
from the source (assuming cylindrical spreading, this would be approximately 0.6 mile [1 kilometer]).
This means that the lowest-powered sparkers, boomers, and bubble guns would not result in behavioral
disturbance beyond approximately 328 feet (100 meters) in a deep water oceanic environment (Crocker
and Fratantonio 2016). Towed SBPs are generally lower in power than hull-mounted systems, so
behavioral impacts are likely to occur over even smaller scales. It should be noted that these numbers
are reported in terms of acoustic pressure because there are currently no behavioral disturbance
thresholds for particle motion. It is expected that behavioral impact ranges would be even smaller for
particle motion-sensitive species, including invertebrates. Because most HRG sources are typically “on”
for short periods with silence in between, only a few “pings” emitted from a moving vessel towing an
active acoustic source would reach fish or invertebrates below, so behavioral effects would be
intermittent and temporary. The Biological Assessment for Data Collection and Site Survey Activities for
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Renewable Energy on the Atlantic OCS (Baker and Howson 2021) concluded that no ESA-listed fish
species are likely to be adversely affected or experience long-term impacts from survey activity. Overall,
the level of disturbance from G&G surveys is expected to be negligible for fishes and invertebrates due
to the frequency range, the small spatial extent of sound propagation, and the short duration of
exposure.

Unexploded Ordnance Detonations

The detonation of explosives creates both a shock wave and a rapid oscillation in pressure. As described
in Section 3.5.5.1.3, Importance of Sound to Fish and Invertebrates, barotrauma occurs when there is

a rapid contraction and overextension of the swim bladder, which can occur when a fish is close to

a detonation. The distance at which barotrauma may occur is generally expected to be smaller than that
at which hearing effects could occur, although there is no data on TTS related to explosions. Jenkins et
al. (2022) and Smith et al. (2022) exposed Pacific mackerel to explosives in situ at distances ranging from
102 to 2,648 feet (31 to 807 meters) and examined potential damage to auditory tissues (Smith et al.
2022) and non-auditory tissues (Jenkins et al. 2022). Compared to controls, there were increases in
mortality observed at distances up to 515 feet (157 meters) from the explosion, and other non-auditory
injuries (e.g., damage to swim bladder and kidneys) occurred up to 1,093 feet (333 meters) from the
source at received peak pressures (Lyk) of 226 dB re 1 pPa (Jenkins et al. 2022). At greater distances and
lower received Ly levels (1,312 feet [400 meters]; 220 dB re 1 pPa), there was evidence of hair cell
damage, suggesting that hearing would likely be impaired at this distance, although no hearing tests
were conducted (Smith et al. 2022). Interestingly, a similarly designed study with sardines (Dahl et al.
2020) showed the greatest physical effects (burst capillaries, swim bladder rupture, and kidney rupture)
occurring at the closest distances (<165 feet [50 m]), but then a secondary peak of effects 410 to

492 feet (125 to 150 meters) from the explosion. This secondary peak was likely explained by
propagation pathways—reflections off the seafloor and sea surface may have converged at this distance
and created a particularly rapid decrease in acoustic pressure. Larval forms of fishes with closed swim
bladders are also likely to experience injury or mortality at close distances, as demonstrated in a field
study by Govoni et al. (2008).

Fish and invertebrates that lack swim bladders are more resistant to underwater blasts (Goertner et al.
1994) because it is typically the rapid expansion and contraction of gas-filled spaces that results in the
greatest physiological injury. Modeling work by Goertner (1978) predicted that the range at which
effects could occur in a non-swim bladder fish was 100 times smaller than that of a fish with a swim
bladder. Keevin and Hempen (1997) report on several studies in which various invertebrate species were
exposed to charges of different sizes. Overall, despite some studies lacking adequate controls and
sample sizes, they conclude that invertebrates are resilient to pressure-related damage from
underwater explosions.

UXO detonations are expected to occur infrequently, but may have severe effects within several
hundred meters for fish with swim bladders, but this would likely only affect a few individuals or a few
fish schools. Given the extremely short duration of explosions, any behavioral effects are expected to be
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short term, making them of lesser concern than potential injury (Popper et al. 2014). Therefore, the
impacts on fish and invertebrates associated with the detonation of UXOs are expected to be minor.

Impact and Vibratory Pile-Driving

The greatest potential impacts of underwater sound from ongoing and planned offshore wind-related
activities would occur during the construction phase. Impact or vibratory pile-driving is used to secure
foundations into the seabed; for information on the physical characteristics of pile-driving see Appendix
J. Impact pile-driving is considered to be an impulsive sound, which means that it could cause injury and
mortality of fish and invertebrates in the vicinity of each pile, and could cause short-term stress,
behavioral changes, and masking over greater distances. Vibratory pile-driving—a continuous noise
source—could lead to masking or behavioral effects, similar to those expected from vessel noise (see
Vessels IPF). Overall, impacts of impact pile-driving noise on fishes and invertebrates are expected to be
moderate, while impacts on eggs and larvae are expected to be negligible. Detail for each taxonomic
group is provided below.

Fishes: Early observations of dead fish near a bridge construction project (Caltrans 2004) suggested that
fish could be killed when very close to pile-driving operations (<33 feet [10 meters] from the pile). Only
one field study since then has measured potential mortality of fishes near pile-driving operations, and
found no increase in mortality of juvenile European seabass (a species with a closed swim bladder) at
received peak pressures of 210 to 211 dB re 1 uPa, within 148 feet (45 meters) of the pile (Debusschere
et al. 2014). As little empirical work has examined the potential for non-recoverable injury (i.e., injuries
that would lead to mortality), acoustic modeling can be combined with the given acoustic thresholds to
predict potential effects.

For example, Ainslie et al. (2020) used a damped cylindrical spreading model informed by empirical
measurements from the North Sea (pile diameter ranging from 11-23 feet [3.35-7.0 meters]) to derive
effect ranges based on the Popper et al. (2014) Sound Exposure Guidelines. They estimated that when
using 7,000 strikes to drive a 20-foot (6-meter) diameter pile in water depths of 125 feet (28 meters)
(assuming 10 dB of noise abatement at the source), fish without a swim bladder could experience mortal
injury up to 128 feet (39 meters) away, and recoverable injuries up to 253 feet (77 meters) from the pile.
These effect ranges are larger for fish that have a swim bladder involved in hearing: mortal injury could
occur within 1,748 feet (533 meters) from the pile, and recoverable injury could occur up to 0.75 mile
(1.2 kilometers) away. In similar water depths of the Western Atlantic, modeling predictions for
installing a 36-foot (11-meter) diameter monopile (assuming 2202 strikes), using a 4,000 kJ hammer with
10 dB of attenuation yielded similar exposure ranges. Fish without a swim bladder could experience
recoverable injury at 722 feet (220 meters), while fish with a swim bladder involved in hearing could
experience recoverable injury up to 0.94 mile (1.52 kilometers) away (Ocean Wind 2022). It is generally
safe to assume that fishes without a swim bladder, as well as invertebrates, could experience
recoverable injury on the order of tens to hundreds of meters, while fishes with swim bladders involved
in hearing may experience effects on the order of 0.6—1.2 miles (1-2 kilometers); these distances
assume 10 dB of attenuation at the source.
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These estimates are based on acoustic modeling and are described in terms of acoustic pressure, which
is relevant for fishes with swim bladders, but for other species, particle motion is the more appropriate
cue. Field work by Amaral et al. (2018) measured particle acceleration during impact pile-driving of
jacket foundations with 4.3-foot (1.3-meter) diameter piles. At 1,640 feet (500 meters) distance from
the pile, in-water particle acceleration ranged from 30 to 65 dB re 1 um/s? in the 10 to 1000 Hz range,
but closer to the seabed it was significantly higher, at 50 to 80 dB re 1 um/s2. When comparing these
received levels to the published hearing thresholds of several fish species, the authors surmised that
in-water particle acceleration would be barely audible at this distance, while levels near the seabed
would indeed be detectable (Amaral et al. 2018). These field measurements of particle motion are
critical for putting other experimental research into context; most of the studies described below have
focused on acoustic pressure, which is relevant for only a sub-set of fishes. It also underscores the fact
that species that lack hearing specializations are unlikely to experience significant effects from impact
pile-driving beyond a few hundred meters from the source, for similar-size piles and water depths.

A suite of empirical studies has examined other behavioral and physiological effects in fishes—beyond
injury—and are described briefly here. Most of this work has focused on commercially important species
like the European seabass, which lacks hearing specializations and has a closed swim bladder. Adult
seabass generally dive deeper and increase swimming speed and group cohesion when exposed to
intermittent and impulsive sounds like pile-driving (Neo et al. 2018; Neo et al. 2014), but juveniles
become less cohesive (Herbert-Read et al. (2017) and generally seem to be more sensitive to pile-driving
noise than adults (Kastelein et al. 2017). There is also some evidence that respiration rates may be
affected by pile-driving noise (Spiga et al. 2017). Importantly, a number of studies have shown that
European seabass are likely to habituate to pile-driving sounds over repeated exposure (e.g., Bruintjes
et al. (2016); Neo et al. (2016); Radford et al. (2016)). Together, this research suggests that European
seabass, and probably other species with similar hearing anatomy, are likely to exhibit short-term startle
or physiological responses, but would recover quickly once pile-driving is complete.

Finally, it is worth mentioning the results from field studies, as they can better represent the acoustic
conditions that fish would experience near real pile-driving operations. Mueller-Blenkle et al. (2010)
showed that free-swimming cod and sole both exhibited changes in swimming behavior in response to
pile-driving sounds. Hawkins et al. (2014) found that schools of sprat were more likely to disperse, while
mackerel were more likely to change water depth, and that both species—despite different hearing
anatomy—responded at a similar received level (50 percent of the time they responded at 163 dB

re 1 uPa Lokpk, Which could be expected tens of kilometers from the source). lafrate et al. (2016) did not
observe significant displacement in tagged grey snapper (a species with high site fidelity) residing within
hundreds of meters of real pile-driving operations, while Krebs et al. (2016) saw that Atlantic sturgeon
seemed to avoid certain areas when pile-driving was taking place, suggesting that they would not
remain in the area long enough to experience detrimental physiological effects. These field studies
indicate that fishes may be startled, temporarily displaced, or change their schooling behaviors during
pile-driving noise, but that when the sound is over, they are likely to resume normal behaviors relatively
quickly.
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Overall, the research thus far indicates that fishes will exhibit short-term behavioral or physiological
responses to impulsive sounds like impact pile-driving. Species with more sensitive hearing would be
more susceptible to TTS and behavioral disturbance—and at greater distances—than those with less
sensitive hearing. Aside from hearing anatomy, impacts are likely to differ between species based on
other contextual factors, such as time of year or time of day. For example, impacts from noise would be
greater if it occurs during spawning periods or within spawning habitat, particularly for species that are
known to aggregate in specific locations to spawn, use sound to communicate, or spawn only once in
their lifetime. Fish that avoid an area during pile-driving are likely to return following completion of
pile-driving activity. Therefore, impacts on finfish are anticipated to be localized, temporary, and
intermittent, during periods when pile-driving is actively occurring.

Invertebrates: Because marine invertebrates detect sound via particle motion and not acoustic
pressure, they are not likely to experience barotrauma from pile-driving. Very few studies have
examined the effects of substrate vibrations from pile-driving, yet many have recently acknowledged
that this is a field of urgently needed research (Hawkins et al. 2021; Popper et al. 2022; Wale et al.
2021). Most of the research thus far has focused on water-borne particle motion, or even acoustic
pressure, and is discussed briefly below.

Sessile marine invertebrates like bivalves are sensitive to substrate-borne vibrations and may be
affected by pile-driving noise (Day et al. 2017; Roberts et al. 2015; Spiga et al. 2016). A recent study by
Jézéquel et al. (2021) exposed scallops to a real pile-driving event at distances of 26 and 164 feet (8 and
50 meters) from the pile. Measured peak particle acceleration was 110 dB re 1 um/s? at the close site
and 87 dB re 1 um/s? at the farther site. None of the scallops exhibited swimming behavior, an
energetically expensive escape response. At the close site only, scallops increased valve closures during
pile-driving noise, and did not show any acclimatization to repeated sound exposure. However, they
returned to their pre-exposure behaviors within 15 minutes after exposure. Increased time spent with
closed valves could reduce feeding opportunities and thus have energetic consequences, though the
biological consequences of this effect have not been studied.

Cephalopods can detect low-frequency sounds by sensing particle motion with their statocysts
(Mooney et al. 2010), which, similar to the fish ear, act like three-dimensional accelerometers and could
be injured from high sound exposures. Indeed, damage to cephalopod statocysts has been observed in
several tank-based studies (André et al. 2011; Sole et al. 2022). Jones et al. (2020) observed that
exposure to pile-driving noise (at median peak particle velocities of -40 dB re 1 m/s within a tank)
elicited alarm responses such as inking and jetting in the longfin squid. While their initial responses
diminished quickly, after 24 hours, the squid were re-sensitized to the noise. A follow-up field study with
small-scale pile-driving looked at the behavior of the same species held in cages at different distances
(26 and 164 feet [8 and 50 meters]) and found similar results: alarm behaviors occurred with the first
acoustic stimulus, but diminished quickly (within ~4 seconds). Responses were only observed in squid at
the near site, suggesting that at greater distances from pile-driving there is unlikely to be any alarm
response (Cones et al. 2022). A similar field study was conducted by Jézéquel et al. (2023b) that focused
on behavioral responses of both squid individuals and shoals to repeated pile-driving sound exposure.
Pile-driving induced short-term alarm responses and rapid habituation of squid at sound levels (in zero-
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peak) of 112-123 dB re 1 um/s? that were similar to those measured at a distance of 0.6 mile (1
kilometer) from offshore windfarm construction (Jézéquel et al. 2023b). Jézéquel and Mooney (In press)
quantified potential TTS in longfin squid exposed to repeated, real-time impact pile-driving sound
following the same field-based design used in their previous studies (Cones et al. 2022; Jézéquel et al.
2023b). The authors reported no statistical evidence of TTS in any squid exposed to impulsive pile
driving sound (i.e., one and five repeated 15-minute-long pile-driving sound sequences), corresponding
to cumulated sound exposure levels of 104 and 111 dB re 1 um/s? respectively (Jézéquel and Mooney, In
press). Another tank experiment examined predatory feeding behavior of longfin squid (Jones et al.
2021). Within the tank, peak particle acceleration during the playbacks were 130 to 150 dB re 1 um/s?
(160 to 180 dB re 1 pPa Lyk), which the authors surmise is similar to field conditions within 1,640 feet
(500 meters) from a 4.3-foot (1.3-meter) diameter steel pile. In the presence of pile-driving noise, there
was a reduction in squid feeding success, and the introduction of pile-driving noise caused the squid to
abandon predation attempts. Interestingly, additional work showed that interactions between males,
and reproductive behaviors between males and females were unaffected by pile-driving noise,
suggesting that the motivation to mate exceeds the potential stress that noise may introduce (Stanley et
al. 2023; Jones et al. 2023). This work underscores that squid (and likely all cephalopods) are sensitive to
low-frequency sound but may recover quickly. When pile-driving noise co-occurs with feeding periods, it
could negatively affect feeding, but is unlikely to affect reproductive success.

Like other marine invertebrates, crustaceans are capable of sensing low-frequency sound through
particle motion in the water or in the substrate (Popper et al. 2001; Roberts and Breithaupt 2016). Some
research on seismic airguns and crustaceans has not demonstrated widespread mortality or major
physiological harm (e.g., American lobsters: Payne et al. 2007; rock lobsters: Day et al. 2016a; snow
crabs: Christian et al. 2003; Cote et al. 2020; Morris et al. 2020), though some sub-lethal effects on
hemolymph biochemistry have been observed, and the biological consequences of these effects have
not been well-studied. Recent work by Day et al. (2019, 2022) investigated the impact of seismic surveys
on the righting reflex and statocyst morphology of the palinurid rock lobster, using field-based exposure
to seismic air gun signals. Following exposure equivalent to a full-scale commercial assay passing within
300 to 1,640 feet (100 to 500 meters), lobsters showed impaired righting and significant damage to the
sensory hairs of the statocyst. Reflex impairment and statocyst damage persisted over the course of the
experiments—up to 365 days post-exposure—and did not improve following moulting. These results
indicate that exposure to air gun signals at close ranges caused morphological damage to the statocyst
of juvenile and adult rock lobsters, which can in turn impair complex reflexes (Day et al. 2019, 2022).
Pile-driving sounds have been shown to affect certain behaviors in crustaceans, such as reducing
locomotor activity (Norway lobster: Solan et al. 2016), decreasing feeding activity (crabs: Corbett 2018),
or inhibiting attraction to chemical cues (hermit crabs: Roberts and Laidre 2019). The research thus far
indicates that marine crustaceans may alter their natural behaviors in response to pile-driving sounds,
but further work is required to understand the biological significance of these changes, and whether
substrate-borne or water-borne particle motion has a greater influence on their behavior. Disentangling
these effects is important for understanding the spatial scale at which they may be affected by pile-
driving noise.
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Eggs and larvae: A handful of studies have directly investigated the effects of impulsive sounds on eggs
and larvae of marine fishes. Laboratory work by Bolle et al. (2014, 2012)—using a device similar to
Halvorsen et al. (2012a)—showed that larvae of sole, seabass, and herring were relatively resilient to
mortality even at high received levels (exceeding SELs of 206 dB re 1 uPas), which the authors surmise
is equivalent to the received level at approximately 328 feet (100 meters) from a 13-foot (4-meter)
diameter pile. This work suggests that fish larvae—regardless of differing hearing anatomy—may be
relatively resilient to pile-driving noise, which is generally consistent with the early literature on seismic
airguns (e.g., Booman et al. 1996; Holliday et al. 1987; Kostyuchenko 1973; Saetre and Ona 1996).
Research on invertebrate larvae is even more limited and has yielded mixed results. Two studies found
little effect of exposure to seismic airguns on the embryonic or larval stages of spiny lobster (received
SEL: 185 dB re 1 pPa?s; Day et al. 2016b) or crab (received SPL: 231 dB re 1 uPa; Pearson et al. 1994).
While Aguilar de Soto et al. (2013) did show that scallop larvae exposed to sounds of seismic airguns
showed body abnormalities and developmental delays, the larvae were held 2-4 inches (5-10
centimeters) away from the speaker for 90 hours of playbacks, which does not represent real-world
conditions. Sole et al. (2022) examined hatching and survival of cuttlefish eggs and larvae after exposure
to 16 hours of pile-driving sound in the same chamber as in Bolle et al. (2012). They found lower
hatching success in exposed eggs, but the received particle motion levels at which this occurred were
not reported. Without better understanding of the sound field, it is difficult to extrapolate these findings
to real-world conditions.

The research suggests that fish larvae may be more resilient to pile-driving sounds than invertebrate
larvae. Impacts would be limited to areas in very close proximity to pile-driving, and effects are likely to
be species-specific. Given naturally high rates of mortality in marine larvae, it is unlikely to have
significant population-level effects.

Vessels

Noise from large commercial ships, as well as smaller fishing and recreational vessels, is likely to be
present and persistent in the geographic analysis area. During both the construction and operational
phases of offshore wind development, several types of vessels will be used to transport crew and
supplies, and during construction, dynamic positioning systems may be used to keep the pile-driving
vessel in place. A description of the physical qualities of vessel noise can be found in the Appendix J.
Note that the specific effects of dynamic positioning noise on fishes and invertebrates have not been
studied but are expected to be similar to that of transiting vessels as described below.

Avoidance of vessels and vessel noise has been observed in several pelagic, schooling fishes, including
Atlantic herring (Vabo et al. 2002), Atlantic cod (Handegard 2003) and others (reviewed in De Robertis
and Handegard 2013). Fish may dive toward the seafloor, move horizontally out of the vessel’s path, or
disperse from their school (De Robertis and Handegard 2013). These types of changes in schooling
behavior could render individual fish more vulnerable to predation but are unlikely to have population-
level effects. A body of recent work has documented other, more subtle behaviors in response to vessel
noise, but has focused mainly on tropical reef-dwelling fish. For example, damselfish antipredator
responses (Ferrari et al. 2018; Simpson et al. 2016) and boldness (Holmes et al. 2017) seem to decrease
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in the presence of vessel noise, while nest-guarding behaviors seem to increase (Nedelec et al. 2017).
There is some evidence of habituation, though: Nedelec et al. (2016) found that domino damselfish
increased hiding and ventilation rates after 2 days of vessel sound playbacks, but responses diminished
after 1 to 2 weeks, indicating habituation over longer durations. Subtle changes to social behaviors and
communication, rather than dramatic effects such as injury or mortality, are important to evaluating
sublethal impacts of noise on reproductive success and species survival. During reproductive and
aggressive encounters, African cichlid data from a playback study using pure tones of 100 Hz to 2 kHz
indicate that noise may impact all three components of social communication: signal production, signal
reception, and the signal itself, and highlights a possible cross-modal impact of noise on visual signaling
(Bulter and Maruska 2020).

It is possible that vessel noise could induce physiological stress or lead to acoustic masking in fishes.
Several studies have shown an increase in cortisol, a stress hormone, after playbacks of vessel noise (Celi
et al. 2016; Nichols et al. 2015; Wysocki et al. 2006), but other work has shown that the handling stress
of the experiment itself may induce a greater stress response than an acoustic stimulus (Harding et al.
2020; Staaterman et al. 2020). The cavitation of vessel propellors produces low-frequency, nearly
continuous sound that is audible by most fishes and invertebrates and could mask important auditory
cues, including conspecific communication (Haver et al. 2021; Parsons et al. 2021). Stanley et al. (2017)
demonstrated that the communication range of both haddock and cod (species with swim bladders but
lacking connections to the ear) would be significantly reduced in the presence of vessel noise, which is
frequent in their habitat in Cape Cod Bay. Vieira et al. (2021) found a reduction in meagre fish chorus
energy during ferryboat passages and a reduction of approximately 20 dB on the ability to discriminate
conspecific calls when exposed to boat noise. These results point to a significant masking effect of vessel
noise, which may impact spawning behavior (Vieira et al. 2021). Generally speaking, species that are
sensitive to acoustic pressure would experience masking at greater distances than those that are only
sensitive to particle motion (see Section 3.5.5.1.3 for an explanation of fish hearing). Rogers et al. (2021)
and Stanley et al. (2017) theorize that fish may be able to use the directional nature of particle motion
to extract meaning from short range cues (e.g., other fish vocalizations) even in the presence of distant
noise from vessels.

The limited research on invertebrates’ response to vessel noise has yielded inconsistent findings thus
far. Some crustaceans seem to increase oxygen consumption (crabs: Wale et al. 2013) or show increases
in some hemolymph (an invertebrate analog to blood) biomarkers like glucose and heat-shock proteins,
which are indicators of stress (spiny lobsters: Filiciotto et al. 2014). Other species (American lobsters and
blue crabs) showed no difference in hemolymph parameters but spent less time handling food,
defending food, and initiating fights with competitors (Hudson et al. 2022). While there does seem to be
some evidence that certain behaviors and stress biomarkers in invertebrates could be negatively
affected by vessel noise, it is difficult to draw conclusions from this work as it has been limited to the
laboratory, and in most cases, did not measure particle motion as the relevant cue.

The planktonic larvae of fishes and invertebrates may experience acoustic masking from continuous
sound sources like vessels. Several studies have shown that larvae are sensitive to acoustic cues and
may use these signals to navigate towards suitable settlement habitat (Montgomery 2006; Simpson
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et al. 2005), metamorphosize into their juvenile forms (Stanley et al. 2012), or even to maintain group
cohesion during their pelagic journey (Staaterman et al. 2014). However, given the short range of such
biologically relevant signals for particle motion-sensitive animals (Kaplan and Mooney 2016), the spatial
scale at which these cues are relevant is rather small. If vessel transit areas overlap with settlement
habitat, it is possible that vessel noise could mask some biologically relevant sounds (e.g., Holles et al.
2013), but these effects are expected to be short term and would occur over a small spatial area.

Simply due to its physical nature (Appendix J), vessel noise may lead to changes in natural behaviors,
could induce a stress response, or may cause acoustic masking in fishes, invertebrates, and larvae, but
these effects will be species- and context-specific. Generally speaking, impacts are expected to occur
over a relatively small area, especially for particle motion-sensitive species. Some species may become
habituated to persistent vessel noise. Vessel noise associated with non-offshore-wind activities has been
persistent over many years in the geographic area, and therefore vessel noise added from ongoing and
planned offshore wind is likely to have a negligible impact on fishes and invertebrates.

Dredging, Trenching, and Cable-Laying

Given the physical qualities of noise associated with dredging, trenching, and cable-laying (see Appendix
1), injury and auditory impairment are unlikely, but fishes and invertebrates could experience behavioral
disturbance or masking close to the emplacement corridor. No research has specifically looked at
responses to these noise sources, but the impacts are likely to be similar, but less intense, than those
observed with vessel noise, because these activities are not as widespread or frequent as vessel transits.
Therefore, the impacts of noise from dredging, trenching, and cable-laying are expected to be negligible.

Aircraft

Offshore wind projects may require use of aircraft for crew transport during construction and
maintenance. The penetration of noise from aircraft into the water is limited because much of the noise
is reflected off of the water’s surface (see Appendix J); due to the air-water interface, an animal needs to
be close to the sea surface to be affected. Given that most fish and invertebrates do not spend
significant time near the sea surface, impacts on finfish and invertebrates from aircraft use are expected
to be negligible.

Turbine Operations

The operation of turbines on nearby windfarms may introduce low-level, continuous sound into the
marine environment. A description of the physical qualities of turbine operational noise can be found in
Appendix J. Elliot et al. (2019) compared field measurements during offshore wind operations from the
Block Island Wind Farm to the published audiograms of a few fish species. They found that, even at

164 feet (50 meters) from an operating turbine, particle acceleration levels were below the hearing
thresholds of several fish species, meaning that it would not be audible at this distance. Pressure-
sensitive species may be able to detect operational noise at greater distances, though this will depend
on other characteristics of the acoustic environment (e.g., sea state). Nonetheless, it is unlikely that
operational noise will be audible to animals beyond those that live in close vicinity to the pile (i.e., those
that have settled there due to the structure it provides), and even if it is audible, it may not be
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bothersome. Therefore, impacts from operational noise to finfish and invertebrates are expected to be
negligible.

Conceptual Decommissioning

A physical description of underwater explosives and mechanical cutting, two potential methods that
could be used for conceptual decommissioning, can be found in Appendix J. If explosives are used,
impacts would be minor, similar to those expected from UXO detonations. If cutting is used, impacts
would be negligible, given the relatively low sound levels generated by mechanical cutting operations.

Summary Statement for Sound

The impacts of pile-driving noise on fishes and invertebrates are expected to be moderate given the
potential for barotrauma and TTS at close distances, and behavioral effects or masking at greater
distances, especially for pressure-sensitive species. Although UXO detonations may cause mortality
within a few hundred meters for fish with swim bladders, these will occur infrequently and will only
affect a few individuals, so overall effects are expected to be minor. Vessel noise may lead to behavioral
changes, increased stress, or acoustic masking for all fishes and invertebrates, but these impacts will be
intermittent and occur within a relatively small range around vessel transit areas, so overall effects will
be negligible. Many HRG sources are inaudible to fishes and invertebrates, but for those sources that are
audible, effects would be negligible due to their short duration and limited spatial scale. Operational
noise is not expected to be audible, let alone bothersome, beyond a few hundred meters from each
turbine, so impacts would be negligible, even for pressure-sensitive species. Finally, the impacts of
conceptual decommissioning (if cutting is used); aircraft; and dredging, trenching, and cable-laying is
expected to be negligible.

Port utilization: The major ports in the United States are seeing increased numbers of vessel visits, and
vessel size has increased. Ports are also going through continual upgrades and maintenance, including
dredging. Port utilization is expected to increase over the next 35 years. Multiple ports along the Atlantic
seaboard are investing in expanding and modifying port facilities to accommodate supporting offshore
wind energy projects as described in Appendix D. These development expansion activities are in part
directly associated with the ongoing and planned offshore wind developments within the geographic
analysis area. Port expansion could include dredging, deepening, and new berths resulting in localized
short-term impacts on some fish and invertebrate species as well as increased sediment deposition that
could have adverse impacts on eggs and larvae. Progressive increases in port utilization due to offshore
wind energy development would lead to increased vessel traffic through 2030. Although the degree of
impacts on EFH would likely be undetectable outside the immediate vicinity of the ports, adverse
impacts on EFH for certain species, life stages, or both may lead to impacts on finfish and invertebrates
beyond the vicinity of the port. Based on the expected level of port utilization and potential port
expansion activities (e.g., dredging), cumulative impacts on finfish, invertebrates, and EFH would be
expected to be negligible. Specific ports and expansions will be further discussed in project-specific COPs
and NEPA documents.
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Presence of structures: The addition of structures to an open sand-bottom seascape can produce the
potential for multiple impacts on species of finfish and invertebrates and their associated EFHs within
the geographic analysis area. The impacts can include direct displacement and possible mortality of
some slow-moving and benthic invertebrate species. Other impacts will include attraction to these
artificial substrates by both finfish and invertebrates and the loss of commercial and recreational fishing
gear that is fouled with these structures. The risks of impact are proportional to the amount of structure
present. Offshore wind projects are estimated to add up to 2,395 WTGs, OSSs, met towers, and buoys,
with each potentially requiring scour protection to be emplaced around its foundation (see Appendix D,
Table D2-2). This would result in permanent impacts on benthic and demersal finfish, invertebrates, and
their respective EFHs by approximately 4,643 acres (1,879 hectares) of habitat within the geographic
analysis area, resulting in a minor impact due to the smaller affected area compared to the larger total
EFH area in the NY Bight.

Impacts related to commercial and recreational gear loss are localized but can affect finfish and motile
invertebrate assemblages and other marine vertebrates (e.g., marine mammals, sea turtles) through
entanglement issues. This risk of entanglement and harm to individuals from fouled commercial and
recreational gear on any offshore structure would increase with the addition of hard substrate. Fouled
gear would result in highly localized, periodic, short-term impacts on finfish, invertebrates, and EFH. The
occurrence of gear losses specifically related to WTGs is generally rare, and the impacts on finfish and
invertebrates from ongoing and planned offshore wind projects would likely be negligible.

Human-made structures, especially tall vertical structures that extend from the seafloor to the surface
such as foundations for towers, continuously alter local water flow at a fine scale. Although water flow
typically returns to background levels within a relatively short distance from a structure and impacts on
finfish, invertebrates, and EFH are typically undetectable (Johnson et al. 2021), the cumulative effects of
the presence of multiple structures on local or regional-scale hydrodynamic processes are not currently
well understood. A recent study completed by BOEM assessed the mesoscale effects of offshore wind
energy facilities on coastal and oceanic environmental conditions and habitat by examining how oceanic
responses will change after turbines are installed, particularly with regards to turbulent mixing, bed
shear stress, and larval transport (Johnson et al. 2021). This study focused on the Massachusetts-Rhode
Island wind energy areas. The modeling study assessed four post-installation scenarios. Two species of
finfish (silver hake and summer flounder) and one invertebrate (Atlantic sea scallop) were selected as
focal species. The results of this modeling effort indicate that, at a regional fisheries management level,
these shifts are not considered overly relevant with regards to larval settlement. Indirect impacts of
structures influencing primary productivity and higher trophic levels are possible but are also not well
understood. Overall, BOEM anticipates that ongoing and planned offshore wind activities (exclusive of
the NY Bight development) would cause a negligible impact on finfish, invertebrates, and EFH through
presence of structures based on currently available information.

New structures will continue to be installed within the geographic analysis area and may attract finfish
and invertebrates that approach the structures during routine movement or during migration. Such
attraction could alter or slow migratory movements. However, temperature is expected to be a bigger
driver for habitat occupation and species movement (Moser and Shepherd 2009; Fabrizio et al. 2014;
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Secor et al. 2019). Migratory fish and invertebrates have exhibited an ability to move away from
structures unimpeded. In the context of reasonably foreseeable environmental trends, the presence of
many distinct structures from ongoing and planned actions, exclusive of the NY Bight development,
could increase the time required for migrations, resulting in a moderate impact.

Wind energy structures, including WTG foundations and the scour protection around the foundations,
create uncommon relief in areas that are predominately flat sandy seascapes. Structure-oriented fishes
are attracted to these hard substrate installations. Impacts on the soft sediment habitats from structure
presence are local and can be short term to permanent for the life of each wind energy project,
potentially for as long as each structure remains in place. Fish aggregations found in association with
seafloor structures can provide localized, short-term to permanent beneficial impacts on some fish
species due to increased prey species availability. Initial recruitment to these hard substrates may result
in the increased abundance of certain fish and epifaunal invertebrate species (Claisse et al. 2014; Smith
et al. 2016; BOEM 2021a); such recruitment may result in the development of diverse demersal fish and
invertebrate assemblages. However, such high initial diversity levels may decline over time as early
colonizers are replaced by successional communities (Degraer et al. 2018). Further, colonization by
non-indigenous biota (e.g., invasive or nuisance species) may alter localized benthic or epipelagic
communities (Glasby et al. 2007).

Installation of offshore structures would result in the displacement of softbottom benthic species
resulting from habitat conversion to hardbottom from the structures and associated scour protection.
Softbottom is the dominant habitat type in the region. Species that rely on this habitat would be
adversely affected and may be outcompeted as a result of habitat conversion, but they are not likely to
experience population-level impacts (Guida et al. 2017). Softbottom species would also not likely
experience the beneficial impacts from the added hard surfaces as would be experienced by benthic
species dependent on hardbottom habitat. Considering the above information, BOEM anticipates that
the cumulative impacts of the presence of structures on finfish, invertebrates, and EFH would be
moderate and include minor beneficial impacts. All impacts would be permanent as long as the
structures remain but would be temporary if the structures were removed during conceptual
decommissioning.

3.5.5.3.4 Conclusions

Impacts of the No Action Alternative. Under the No Action Alternative, finfish, invertebrates, and EFH
would continue to be affected by existing environmental trends and ongoing activities. Ongoing
activities are expected to have continued temporary and permanent impacts (disturbance,
displacement, injury, mortality, and habitat conversion) on these resources. These effects are primarily
driven by ongoing offshore construction impacts (i.e., noise and seabed disturbance) and presence of
structures. Alternative A would likely result in negligible to moderate impacts on finfish, invertebrates,
and EFH.

Cumulative Impacts of the No Action Alternative. Ongoing and planned activities would have
temporary and permanent impacts (i.e., disturbance, displacement, injury, mortality, habitat
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degradation, habitat conversion) on finfish, invertebrates, and associated EFH primarily through
resource exploitation, dredging, bottom trawling, bycatch, anthropogenic noise, new cable
emplacement, and the presence of structures. BOEM anticipates that cumulative impacts of the No
Action Alternative would likely be negligible to moderate for finfish, invertebrates, and EFH.

3.5.5.4 Impacts of Alternative B — No ldentification of AMMM Measures at the
Programmatic Stage — Finfish, Invertebrates, and Essential Fish Habitat

3.5.5.4.1 Impacts of One Project

Alternative B considers the potential impacts of future offshore wind development for the NY Bight area
without the AMMM measures identified in Appendix G, Mitigation and Monitoring, that could avoid,
minimize, and monitor those impacts.

Accidental releases: Vessels associated with a single NY Bight project may potentially generate waste,
including bilge and ballast water, sanitary and domestic wastes, and trash and debris. All vessels
associated with one NY Bight project would be required to comply with USCG requirements for the
prevention and control of oil and fuel spills. Proper vessel regulations and operating procedures would
minimize effects on finfish, invertebrates, and their respective EFHs resulting from the release of debris,
fuel, hazardous materials, or waste (BOEM 2012). The NY Bight lease area operators will prepare project
specific SPCCs and OSRPs prior to construction that are followed throughout the life of the project and
monitor for/report any environmental releases or fish kills to the appropriate authorities/agencies.
Likewise, utilizing BMPs for ballast or bilge water releases specifically from vessels transiting from
foreign ports would reduce the likelihood of accidental release of invasive species. These releases, if any,
would occur infrequently at discrete locations and vary widely in space and time. BOEM assumes all
vessels would comply with these laws and regulations to minimize releases. Impacts on finfish,
invertebrates, and EFH would be expected to be localized and temporary due to the likely limited extent
and duration of a release and result in negligible impacts.

Anchoring: Impacts on finfish, invertebrates, and EFH are greatest for sensitive EFH (e.g., SAV, eelgrass,
hardbottom) and sessile or slow-moving species (e.g., corals, sponges, sedentary shellfish). Impacts from
anchoring relative to a single NY Bight project occur during all phases. The use of DP vessels would
preclude the use of anchors, while utilization of jack-up vessels or spud barges would directly affect the
benthos. These impacts would include increased turbidity levels and contact would cause mortality of
benthic species and, possibly, degradation of sensitive habitats. All impacts would be localized and
turbidity would be temporary; impacts from anchor, spud can, or leg contact are expected to be short
term. Impacts on sensitive habitats (e.g., SAV, eelgrass, hardbottom) would be higher than would be
associated with EFH mobile resources. Degradation of EFH and other sensitive habitats such as SAV or
hardbottom habitats, if it occurs, could be long term to permanent and would result in moderate
impacts. The footprint of each anchor, spud can, or leg placement would be relatively small in area, with
affected habitats likely to fully recover. Minor impacts on the demersal portions of the finfish and
invertebrate community (outside of sensitive habitats) would be expected.
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Cable emplacement and maintenance: Prior to cable installation, survey campaigns would be
completed, including boulder and sand wave clearance and pre-grapnel runs. A pre-grapnel run may be
completed to remove seabed debris, such as abandoned fishing gear and wires, from the path of
construction. Additionally, pre-sweeping may be required in areas of the submarine export cable
corridor with sand waves. Pre-sweeping involves smoothing the seafloor by removing ridges and edges
using a controlled flow excavator from a construction vessel to remove the excess sediment. While the
possibility exists that some seabed leveling, pre-trenching, or boulder removal may be required, it is not
currently expected based on the sandy substrate.

Cable emplacement methods that include hydraulic dredging could entrain immobile or slow-moving
demersal species and various life stages of finfish and invertebrates resulting in injury or mortality.
Atlantic sturgeon have not been observed to avoid dredging activities, potentially placing them in direct
interaction with dredging equipment (Balazik et al. 2012). Sturgeon would be most vulnerable to injury,
mortality, reduced fecundity, and delayed or aborted spawning migration from impacts due to cable
emplacement and associated dredging activities during their spring-summer spawning migration
periods. Impacts from entrainment and impingement of finfish and invertebrates associated with cable
emplacement would be mostly confined to cable centerlines, and would be short term and localized.

One NY Bight project would result in the seafloor being temporarily disturbed by cable installation. The
resultant impacts include turbidity effects that have the potential to displace finfish and motile
invertebrates and cause the mortality of sessile benthic invertebrates within the cable corridor during
emplacement. A sediment transport model conducted for BOEM (2022) which can be representative for
the NY Bight lease areas indicated that displacement of sediments would be low, with suspended
sediments remaining for a short period of time (4 hours), and typically dissipating to background levels
in relative proximity to the disturbance. Therefore, these impacts would be temporary and localized.

Some benthic invertebrate species such as Atlantic surfclam, ocean quahogs, and Atlantic sea scallops
could be displaced, or mortality may result from cable emplacement due to potential direct burial
impacts. More broadly, impacts on benthic invertebrate populations and communities are expected to
be temporary and localized to the emplacement corridor. However, recovery of these benthic
invertebrate assemblages would be expected to occur within months after cable emplacement. This
would result in minor impacts, if any, on the benthic assemblages or populations given the localized and
temporary nature of the impacts. Suspended sediment concentrations during activities other than cable
emplacement would be within the range of natural variability for this location.

Long-term to permanent impacts on the seabed profile include foundation placement, scour protection
installation, trenching for cable installation, if needed, and cable protection. Sand ripples and waves
disturbed by offshore export and interarray cable installation would naturally reform within days to
weeks under the influence of the same tidal and wind-forced bottom currents that formed them initially
(Kraus and Carter 2018). Therefore, impacts on finfish, invertebrates, and EFH from seabed profile
alterations under one NY Bight project would be minor.

Affected Environment and Environmental Consequences 3.5.5-39 UsSDOI | BOEM



A single NY Bight project would cause sediment deposition from the construction activities and natural
marine deposition during O&M; however, sediment deposition impacts on finfish, invertebrates, and
EFH would be expected to range between negligible and minor. Sediment deposition and burial under
one NY Bight project could cause impacts on sensitive life stages, such as demersal eggs.

Discharges/intakes: If the NY Bight lessees use HVDC converter OSSs with open loop cooling systems,
the intake of seawater for cooling water will entrain plankton. If the intake velocity is low, it should
allow most strong-swimming juvenile fishes and smaller adults to escape entrainment or impingement.
However, drifting plankton would not be able to escape entrainment except for a few fast-swimming
larvae of certain taxonomic groups. Those organisms entrained may be stressed or killed, primarily
through changes in water temperature during the route from cooling intake structure to discharge
structure and mechanical damage (turbulence in pumps and condensers). Placement of the intake pipe
opening depth and velocity of the pump system can mitigate effects on finfish and invertebrate species
(Middleton and Barnhart 2022). Project-specific siting, design, and modeling are variables that could
increase or decrease impact levels; however, based on the limited area scope and intake volumes, long-
term impacts from entrainment and impingement of finfish and invertebrates associated with OSS
structure presence and cable emplacement would be mostly confined to the immediate area of the 0SS
intake and cable centerlines and would likely be localized, and negligible, although long-term.

Electric and magnetic fields and cable heat: Under a single NY Bight project, a network of cables will
need to be installed to transmit power to onshore infrastructure. Once these cables begin to transmit
power, the effects from EMFs and cable heat would initiate. EMFs emanate continuously from installed
electrical power transmission cables. The impacts of EMFs on benthic habitats are an emerging field of
study; as a result, there is a high degree of uncertainty regarding the nature and magnitude of effects on
all potential receptors (Hogan et al. 2023). Impacts of EMFs and cable heat are minimized by proper
electrical shielding and cable burial depth (Normandeau et al. 2011). EMFs and cable heat will be
present throughout the majority of the life cycle of one NY Bight project.

Biologically notable impacts on finfish, invertebrates, and EFH have not been documented for AC cables
(CSA Ocean Sciences Inc. and Exponent 2019; Thomsen et al. 2015), but behavioral impacts have been
documented for benthic species (skates and lobster) near operating DC cables (Hutchison et al. 2018).
The impacts from EMFs are localized and affect the animals only while they are within relatively close
proximity to the EMF source. Although the EMFs would exist as long as a cable was in operation,
previous studies indicate that the EMFs from AC cables are not expected to affect commercial and
recreational fisheries (CSA Ocean Sciences Inc. and Exponent 2019; Thomsen et al. 2015). Sensitivity
ranges, likely encounter rates, and the varying potential effects based on life stages remain gaps in our
knowledge (Hogan et al. 2023). Impacts of EMFs and cable heat can be minimized by proper electrical
shielding and cable burial depth (Normandeau et al. 2011), when practicable. Therefore, impacts on
pelagic finfish species would be expected to be negligible, and impacts on bottom-dwelling finfish and
motile invertebrate species would be expected to be minor.

Survey gear utilization: There would be an increase in the amount and types of gear used as a result of
one NY Bight project. The presence of structures, cables, etc. increases the risk of loss of survey gear.
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The lost gear, moved by currents, could disturb, injure, or kill bottom-dwelling fish and invertebrate
species, as well as impact EFH. A common method for retrieving lost equipment is using grapnel lines,
which are dragged along the bottom until the lost gear is caught and can be retrieved. In addition to
dragging grapnel line along the bottom, after the line catches the lost equipment, it will drag all the
components along the seafloor until recovery, resulting in additional impacts. The geographic
distribution, temporal spacing, and fast recovery (Brooks et al. 2006; Dernie et al. 2003) of these
intermittent impacts at any one location would likely be unmeasurable. As described in Section
3.5.5.3.3, fisheries monitoring for one NY Bight project would harvest finfish and macroinvertebrates
and could include trawl surveys (impacting finfish and squid) and clam dredge surveys (ocean quahog
and surfclam). Trawl and gillnet surveys for fisheries monitoring would likely result in direct impacts on
fish, invertebrates, and EFH and has the potential to result in injury and mortality, reduced fecundity,
and delayed or aborted spawning migrations (Moser and Ross 1995; Collins et al. 2000; Moser et al.
2000). Trawl surveys conducted as part of fisheries monitoring would be limited to small sampling nets,
short tow times, and slow tow speeds, which would reduce the risk of capture. Given the intermittent
impacts at any one location and short tow times for trawl surveys, impacts on finfish, invertebrate, and
EFH would likely be negligible.

Lighting: Additional lights will be needed for the infrastructure associated with one NY Bight project.
Impacts from light will be greatest during the operational phase from up to 280 WTGs and 5 OSSs, which
would all be lit with navigational and FAA hazard lighting. Per BOEM guidance (BOEM 2021b), each WTG
would be lit in accordance with USCG, FAA, and BOEM requirements and only a small fraction of the
emitted light would enter the water. Therefore, light resulting from a single NY Bight project would be
minimal and would be expected to lead to a negligible impact, if any, on finfish, invertebrates, and EFH.

Noise: Activities associated with one NY Bight project that could cause underwater noise effects on
finfish, invertebrates, and EFH are impact and vibratory pile-driving (installation of WTG and OSS
foundations), geophysical surveys (HRG surveys), vessel traffic, aircraft, cable laying or trenching and
dredging, and potential drilling during construction. Additional information on noise is provided in
Section 3.5.5.1.3, Section 3.5.5.3.3, and Appendix J. The effects of noise produced by HRG surveys,
aircrafts, cable laying or trenching and dredging, and potential drilling during construction are not
expected to differ from that described for Alternative A in Section 3.5.5.3.3, except the temporal and
spatial scale of these activities would be smaller for one NY Bight project compared to ongoing and
planned offshore wind and non-offshore-wind projects in the geographic analysis area.

Construction activities from one NY Bight project from the installation of up to 280 WTGs and 5 OSSs
would generate underwater noise that may result in auditory injury and behavioral disturbances in
finfish and invertebrates. Installation of other foundation types (e.g., suction bucket) would emit the
least amount of noise, as most other foundation types (including monopile and jacket) would require
pile-driving and would produce the most substantial noise within the project area (ICF 2021). Impact
pile-driving would be used to drive foundations to the target seabed penetration depths. Noise from
impact pile-driving would occur intermittently during the installation of offshore structures. The
predominant impact expected during impact pile-driving on finfish and invertebrates is behavioral
responses such as startle responses or avoidance of the ensonified area during construction
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(Section 3.5.5.3.3). However, the recommended conservative threshold (see Regulation of Underwater
Sound for Fishes and Invertebrates, in Section 3.5.5.1.3) for the onset of behavioral disturbances is based
on observations of fish in captivity and may not accurately capture behavioral responses of
free-swimming fish, and also does not capture differences in hearing sensitivity among fish species due
to the presence of a swim bladder or other gas-filled organs that could detect underwater sound
(Popper et al. 2014). Glauconite sands may be present in the NY Bight lease areas. Depending on the
classification of the glauconite sands present, there can be challenges associated with potential offshore
wind development in these areas. Specifically, some areas of glauconite sand deposits can form
sandstone layers, which result in difficult, or even impossible layers to drill through and cause high
friction and increased noise during pile-driving. This temporary increase in noise could have potential
impacts on finfish, invertebrates, and EFH resources.

Research indicates the effects of vessel noise, including dynamic positioning vessel noise, will not cause
mortality or injuries in adult fish (Hawkins et al. 2014) given the low source levels and non-impulsive
nature of the source. The potential for exposures above physiological injury thresholds is extremely
unlikely for any fish or invertebrate species. Additionally, as discussed in Section 3.5.5.3.3, evidence
suggests fish will return to normal baseline behavior faster following exposure to continuous sources
such as vessel noise versus intermittent noise such as pile-driving (Neo et al. 2014). Therefore, while
vessel noise would be present within the NY Bight project area throughout the life of one NY Bight
project, behavioral disturbances would only be expected within a few meters of the vessel and would
dissipate once the vessel has moved away. In addition, fish and invertebrate species are thought to be
more sensitive to particle motion than sound pressure (Popper and Hawkins 2018; Mickle and Higgs
2021). Given the nature of non-impulsive sources, such as vessel noise, particle motion levels sufficient
to result in behavioral disturbances would not occur more than a few meters from the source, and any
effects on this brief exposure would be so small that they could not be measured, detected, or
meaningfully evaluated.

Overall, given the limited area of effect over which impacts from most of the noise IPFs are anticipated
to occur, and the short duration of activities like impact pile-driving, which would occur over
approximately 4 to 6 hours per day, impacts from this IPF would be detectable and measurable, but
there would be no regional- or population-level impacts. Impacts on finfish, invertebrates, and EFH from
noise would therefore be minor.

Port utilization: Port utilization for one NY Bight project would impact finfish, invertebrates and EFH in
nearshore environments. The Brooklyn Navy Yard, South Brooklyn Marine Terminal, Howland Hook
Marine Terminal-Port Ivory, Arthur Kill Terminal, Paulsboro Marine Terminal, New Jersey Wind Port,
Port of Albany, and Port of Coeymans have been identified for analysis within the PEIS, although not all
representative ports are likely to be used at the same time. If port expansions or modifications were
necessary for one NY Bight project they would be completed in accordance with state and federal
regulations and permits and would be completed in collaboration with multiple entities (e.g., port
owners, governmental agencies, states, other offshore wind developers). Port expansion could include
dredging, deepening, and new berths. These maintenance dredging as well as port expansion activities
would cause mortality of any organisms that come into direct contact with machinery, increase turbidity
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for a short duration, and increase deposition, which may smother some organisms at varying life stages.
The increase in vessel activity during the construction and installation stage would be small and would
decrease during operations and conceptual decommissioning stages. In addition, multiple authorities
regulate impacts from port activities including port expansions. Impacts on finfish, invertebrates and
EFH are expected be negligible.

Presence of structures: A primary impact on finfish, invertebrates, and EFH from one NY Bight project
would be the construction and placement of up to 280 WTGs and 5 OSSs in the project area. These
structures would displace and cause mortality among the softbottom non-motile infauna and demersal
softbottom fauna that use this habitat. WTGs and OSSs would be mounted on one or a combination of
the following foundation types: monopile, piled jacket, suction mono-bucket, suction bucket jacket, tri-
suction pile caisson, or gravity-based foundations. Monopiles or piled jackets are the most likely
foundation types, per the RPDE. Maximum water depth and the geological conditions of the proposed
WTG locations will help to inform the foundation type (I